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ABSTRACT

Obesity and overweight (O&O) is a serious global health problem. The prevalence of
0&O worldwide is an increasing cause of non-communicable diseases (NCDs). Exercise
during pregnancy can increase physical fitness, decrease risk of cardiovascular diseases and
control gestational weight gain (GWG). Currently, antenatal care clinics in Thailand do not
have routine exercise programmes for pregnant women. The objectives are to determine the
acceptability of an exercise programme based on Thai Government guidance for exercise in
pregnancy, to access preliminary effects and explore the experiences of participants engaged
in an exercise programme and their healthcare professionals’ (HCPs) opinions of the
programme.

A total of 61 women between 12-16 weeks gestation participated in the mixed
methods feasibility randomised controlled trial (RCT). They were randomly allocated to the
exercise intervention (n = 31) or control group (n = 30) over 10 weeks. Baseline measures
were collected before intervention and preliminary effects data after completion of
intervention and two weeks after expected date of delivery. Ten women were interviewed and
four HCPs attended a focus group at two weeks after the intervention’s completion.

Analysis of Covariance (ANCOVA) showed the exercise group had lower GWG than
control group after controlling for maternal age, pre-pregnancy body mass index (BMI),
gestational age, and baby birth weight (p <.001). The study indicated significant increases
over time in physical activity after controlling for maternal age, and pre-pregnancy BMI
(p <.001). Thematic analysis of the qualitative interviews, identified four themes: exercise is
easier than I think, I want to become a modern mum, doubts and concerns at the beginning,
and I get active and keep up with exercise until childbirth. The exercise programme was
acceptable to women. The study demonstrated feasibility of conducting a larger RCT with an

intervention to improve exercise behaviour in pregnant women.

1



ACKNOWLEDGEMENTS

PhD is a long journey and a huge part of my life. I have learned a lot and really gained
valuable experiences and knowledge while learning throughout this study. This thesis has
become a success with precious supports from all of significant people during my PhD
journey. I am highly indebted to Naresuan University, Phitsanulok, Thailand for providing
opportunity and financial support in PhD study at University of East Anglia (UEA), Norwich,
United Kingdom (UK). I would like to express my grateful thanks to School of Health
Sciences, Faculty of Medicine and Health Sciences, UEA, for providing necessary information
and facilities during the study. It is my great pleasure to express my sincere gratitude and
appreciation to my primary supervisors: Professor Dr.Kenda Crozier for her expertise,
encouragement, and guidance throughout the process of PhD study in the UK. I also would
like to acknowledge my deepest thanks and gratitude to Professor Francine Cheater and Dr.Jan
McAllister for their kind support and useful advice. I would like to express my special thanks
to Professor Rosalynd Jowett, Head of School, School of Health Sciences, Faculty of
Medicine and Health Sciences, UEA for giving me the chance to continue PhD study.

I would like to express my deepest gratitude and sincere appreciation to Associate
Professor Dr.Poonsuk Hingkanont for her support and encouragement in both PhD study in
the UK and fieldwork in Thailand. I also would like to express my special thanks to Assistant
Professor Dr.Kanokwan Srisupornkornkool (physiotherapist) for kind support as a consultant
in this research. I am really thankful to my Dean and all my colleagues at the Faculty of
Nursing, Naresuan University, and the Director and all staff at the Health Promoting Hospital,
3" Regional Health Centre, Nakhon Sawan for their insightful advice and kind support. I am
grateful to Dr.Janet Ramjeet, Dr.Choosak Yuennan and his wife for their kind support and
helpful suggestions.Last of all, I am highly indebted to my parents, family members, and my

friends especially my husband for all their kind support during the study in the UK.

2



CHAPTER 1

INTRODUCTION

This chapter provides an outline of the thesis, an overview of Thai society, the setting
for the study, and structure of the thesis including an outline of the chapters. This thesis
focuses on an exercise intervention to improve exercise behaviour in pregnancy as an
approach to improve health outcomes of pregnant women. Exercise during pregnancy can
assist in controlling gestational weight gain and reduce risk of complications during
pregnancy. This study aimed to determine how an exercise programme can effectively be
incorporated into the antenatal care of pregnant women in one healthcare service setting in
Thailand. Evidence from this research could provide direction for future research, nursing
education and healthcare practice in healthcare in Thailand.

1.1 General overview of the thesis

Before I became a full time PhD student at the Health Science School, Faculty of
Health Science, University of East Anglia. I worked as a nurse and midwife at the maternal
and newborn department at Maewong Hospital (District Hospital), Nakhon Sawan, Thailand
for eight years from 2001 until 2009. I worked in the antenatal care clinic, labour room, and
postpartum care. Then, I moved to Phitsanulok province. I was a nursing instructor in
maternal and newborn nursing at the Faculty of Nursing, Naresuan University, Phitsanulok,
Thailand for five years from 2009 until 2014. The Faculty of Nursing works in partnership
with the Thai Ministry of Public Health (MoPH), several hospitals and healthcare centres
across the lower North region of Thailand. Although I was employed as a nursing instructor, I
continued to work within practice areas of maternal and newborn nursing, supervising

nursing students at the antenatal clinic, labour room, and postpartum ward including the



primary healthcare centre. My professional experience made me aware of health promotion in
pregnant women, which is associated with health outcomes of the next generation.

Obesity and overweight (O&O) is a serious global health problem. The Global Health
Observatory (GHO) report indicated that the prevalence of global O&O is increasing
continuously (World Health Organization (WHO), 2015) including in Thailand (Aekplakorn
& Mo-Suwan, 2009, Ministry of Public Health (MoPH), Thailand, 2010). Obesity has direct
and indirect impacts on physical and mental health, particularly in terms of high to extremely
high risk of non-communicable diseases (NCDs) depending on level of obesity (Davies et al,
2010; Mahmood & Arulkumaran, 2013; Ozdemir, 2015). NCDs are also known for leading to
chronic illness composed of four main types: cardiovascular diseases, cancers, chronic
respiratory diseases, and diabetes mellitus (WHO, 2015). In pregnant women, obesity and
overweight may impact on maternal health and offspring outcomes, including both medical
and obstetrical complications. Moreover, being obese is associated with next generation
obesity (Poobalan et al, 2009; Keeley, Gunning & Denison, 2011; Centers for Disease
Control and Prevention (CDC), 2012; Marchi et al, 2015), thereby compounding this public
health issue for future generations.

The evidence strongly supports the benefits of regular exercise during pregnancy,
which increases physical fitness. Several studies show that exercise is associated with a
decrease in the risk of NCDs and obstetrical complications, control of gestational weight
gain, reduction in antenatal depression symptoms, reduced rates of macrosomia (a birth
weight more than 4,000 grams) and reduced risk of the overweight offspring (Prather,
Spitznagle & Hunt, 2012; Siebel, Carey & Kingwell, 2012; Millard et al, 2013; Makinde,
Adeyemo & Ogundele, 2014; Seneviratne et al, 2014). Generally, guidelines recommend that
low risk pregnant women without any contraindications should conduct moderate exercise of

at least 30 minutes of accumulated exercise a day for at least 3 days a week (American



College of Sports Medicine (ACSM), 2014; American College of Obstetricians and
Gynecologists (ACOG), 2015). In Thailand, the policy promotes exercise during pregnancy
for all antenatal care units (National Economic and Social Development Board, Thailand,
2011; National Health Development Plan Committee (NHDPC), Thailand, 2011; Department
of Health, Thailand, 2014). International and national organisations recommended
performing regular exercise during pregnancy. The levels of exercise behaviour during
pregnancy have declined worldwide from 1986 to 2009 (Gaston & Cramp, 2011), and are
generally lower than in the pre-pregnancy period worldwide, including in Thailand
(Utsahawararat, 1999; Gaston & Cramp, 2011; Currie et al, 2013).

Antenatal care clinics (ANC) in Thailand do not have routine exercise programmes
for pregnant women (MoPH, Thailand, 2012). Generally, prenatal education classes are led
by one nurse who teaches a range of subjects during pregnancy including exercise (3
Regional Health Centre, Thailand, 2011). Research studies indicate that pregnant women may
receive insufficient information and that current practice may be ineffective for motivating
their intention to engage in exercise during pregnancy for numerous reasons (Bauer, Broman
& Pivarnik, 2010; Jones, Housman & McAleese, 2010; Krans & Chang, 2012; Melton et al,
2013). These reasons challenged me to consider how best to incorporate this knowledge into
the practice setting.

The overall aim of the study was to determine the preliminary effects, feasibility and
acceptability of an exercise programme based on the Thai Government guidance for exercise
in pregnancy in a feasibility randomised controllled trial (RCT). The objectives of the study

were to:

1. Design an exercise programme for pregnant Thai women in collaboration with

pregnant women and HCPs;



2. Determine the feasibility of the RCT as well as the feasibility and acceptability of the
exercise programme while assessing the programme’s preliminary effects; and
3. Explore the experiences of participants engaged in the exercise programme during

pregnancy and their healthcare professionals’ opinions of the exercise programme.

1.2 Background information

The background information is divided into sections relating to three levels of the
setting: general information about Thailand; Nakhon Sawan province, Thailand; and the
Health Promoting Hospital, 3™ Regional Health Centre, Nakhon Sawan, Thailand.

1.2.1 General information about Thailand

General information about Thailand is explained in terms of the geography,

population, socio-economics, and education of Thailand.
e Geographical information

Thailand is located in South-East Asia. It shares a border with the Union of Myanmar,
Lao People’s Democratic Republic, Kingdom of Cambodia and Malaysia from the North to
South. Thailand covers an area of 513,119 km?, and is subdivided into 77 provinces and six
regions: Central, Eastern, Western, Northern, North-eastern, and Southern regions (National
Statistical Office (NSO), Thailand, 2011).

e Population

Thailand’s population is approximately 63.9 million, including 75% Thai, 14%
Chinese, 3% Malaysian, and various minorities of hill tribes. Buddhism is an official religion,
followed by 93% of the total population, 5.4% of the population are Muslim and 0.9% are
Catholic (NSO, Thailand, 2011; World Bank, 2014). The birth rate of Thailand between 2012
and 2017 is shown in Figure 1.1. The birth rate slightly decreased from 12.2 to 10.2 births per

1,000 populations during between 2012 and 2016. The birth rate in 2017 slightly increased



from 2016 approximately 11 births per 1,000 populations (The Strategy and Planning

Division, Ministry of Public Health (MoPH), Thailand, 2016; 2017).

Figure 1.1: Birth rate of Thailand
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e Socio-economics and culture
Thailand, as a new economy, is classified as a lower middle income developing
country (World Bank, 2014). Most of the population work in the agricultural sector. Thailand
is the world’s top rice exporter accounting for 36% of the global market. The average
monthly income per household rose from 17,787 to 21,157 Baht (approximately from 400
GBP to 480 GBP) between 2006 and 2015 (NSO, Thailand, 2011; 2012; 2016). The Thai

culture is unique as it is associated with Thai traditional culture and religions.

Many communities in Thailand are traditionally made up of extended families that
comprise husband, wife, their parents, grandparents, or sibling and their children in both

urban and rual areas. Recently, the size of family has been changed from extended to nuclear
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family due to social and economic changes such as urbanisation. A nuclear family includes
husband, wife and their children (The National Institute of Development Administration
(NIDA), Thailand, 2010; NSO, Thailand, 2011). Although, the family size in Thailand has
been dramatically changed, most Thai families have close relationships with one another,
especially when family members have significant life events such as pregnancy and birth,
changing job or sickness (Jones, 2003; NIDA, Thailand, 2010; Powell, Amsbary & Hickson,
2014). Thai culture places significant emphasis on respect for the family, especially elders
in the family such as grandparents and parents (Punyapiroje & Morrison, 2007; NIDA,
Thailand, 2010; NSO, Thailand, 2011; Pimpa, 2012; Powell, Amsbary & Hickson, 2014).
The traditional beliefs of family members influence health behaviour of women during
pregnancy and after birth (Liamputtong et al, 2005; Chinnawong, 2007; Dornan et al, 2015).
Liamputtong, et al (2005) studied the traditional beliefs and practice of women about
pregnancy and childbirth in the Northern part of Thailand. Women explained their behaviour
during pregnancy and childbirth is based on their traditional beliefs and that of family
members. For example, women had traditonal belief that pregnant women should keep
working during pregnancy for easy childbirth. When pregnant women keep their routine of
working, they have energy to push their babies out during the delivery. However, pregnant
women avoid rigorous activities or too much heavy work during pregnancy because they fear
danger to the baby. For some women women, heavy work is unavoidable, particularly on
the farm due to low family income (Liamputtong et al, 2005). Dornan, et al (2015) found the
Thai culture with family and elders also influences breastfeeeding behaviour of women in

Northern Thailand (Dornan et al, 2015).



e Education

The Thai government provides 12 years of education for all citizens. Compulsory
education in Thailand takes six years to complete to primary school level. The school system
provided by the government includes kindergarten, primary, lower secondary, upper
secondary school and vocational colleges. According to the United Nations Educational,
Scientific and Cultural Organization (UNESCO) Institute for Statistics (2013), the global
adult literacy rate, evaluated for the population aged 15 years and older, increased from 76%
to 86% between 1995 and 2015, whereas 12% of adults who live in South and West Asia are
illiterate (UNESCO, 2013). In Thailand, the rate of adult literacy was 96.7%, with the same
proportions of males and females (NSO, Thailand, 2011; 2012; 2016; CIA, 2015).

1.2.2 General information about Nakhon Sawan Province, Thailand
Nakhon Sawan is in the lower North region of Thailand. The map of Thailand and

Nakhon Sawan province is shown in Figure 1.2 (Source: http//:www.mapofthailand.org/).

Nakon Sawan province is 239 kilometres from Bangkok and covers an area of 9,598 km?. It
is subdivided into 15 districts, 130 sub-districts and 1,377 villages. The total population is 1.1
million, 80% of whom live in rural areas. Of the total population, 67% work in the
agricultural sector and 65% were educated only to primary school level (Nakhon Sawan

provincial statistical office, Thailand, 2014; 2017).
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Figure 1.2: Map of Thailand and Nakhon Sawan province

1.2.3 General information about the Health Promoting Hospital,

3rd Regional Health Centre, Nakhon Sawan, Thailand

The 3™ Regional Health Centre, Nakhon Sawan, Thailand is located in an urban area:
Mueang Nakhon Sawan district, Nakhon Sawan province. This Regional Health Centre
covers five provinces in the lower North and upper Central region of Thailand: Pichit,
Uthaithani, Kamphaeng Phet, Chainat, and Nakhon Sawan. The Health Promoting Hospital is
a sub-service of the 3™ Regional Health Centre which integrates research into routine work
(R2R) for the purpose of developing the healthcare system and driving the learning

organisation (3™ Regional Health Centre, Thailand, 2011; MoPH, Thailand, 2012).
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The hospital serves the whole population of the area, providing a healthcare service
and acting as a health learning centre for research, teaching, and clinical services for
healthcare clients and professionals, including building a supportive environment and linking
the community to the health system. The hospital provides a full range of health promoting
services such as family planning, maternity services, children services, a check-up centre,
occupational health, dental care and applied Thai traditional medicine (3™ Regional Health
Centre, Thailand, 2011).

The antenatal care clinic is a part of the hospital service that offers antenatal care
Monday to Friday, 8.00 am. - 4.00 pm. The clinic is staffed by eight nurses/midwives, two
medical doctors, one obstetrics/gynaecology specialist, one healthcare educator, four public
health workers, and twelve healthcare community volunteers (3™ Regional Health Centre,
Thailand, 2016). Approximately 50 women attend this ANC daily and 200 newly pregnant
women attend this ANC monthly (3™ Regional Health Centre, Thailand, 2011).
Approximately 10 %of all pregnant women during 2014 and 2015 were classified as having a
high risk pregnancy, such as hypertensive disorders during pregnancy and cardiovascular
disease (3™ Regional Health Centre, Thailand, 2015). High risk pregnant women should have
antenatal appointments every two weeks throughout pregnancy. All low risk pregnant women
should have at least five antenatal care visits: an initial booking appointment before 12 weeks
of gestation; then at the following points of pregnancy 20, 26, 32, and 38 weeks of gestation
until childbirth which normally occurs between 40 and 41 weeks of gestation.

In the first ANC visit at < 12 weeks of gestation, which takes about three hours,
women are given a general physical examination by nurses/midwives. Their weight, height
and blood pressure are checked, and a urine sample is requested and checked for protein,
sugar, and asymptomatic bacteria by multiple dipstrick. Then they are offered a range of

blood tests for haemoglobin (Hb), Haematocrit (Hct), Osmotic Fragility (OF) and
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Dichlorophenol Indophenol Precipitation (DCIP) for Thalassaemia screening test, Venereal
Disease Research Laboratory test (VDRL) for syphilis, HIV test, blood group, Rh typing, and
Hepatitis B surface antigen (HbsAg). Doctors check lung, heart sound, pelvic examination,
and ultrasound scan for expected date of delivery and multiple pregnancies, nurses/midwives
give the first dose of tetanus toxoid vaccine, vitamin supplements (folic, iron, and iodine),
advise and provide contact numbers in case of emergency with abnormalities.

In the second visit at 20 weeks of gestation, which takes about two hours, doctors do
an ultrasound scan to check the physical fetal development for possible abnormalities and
placenta position. Nurses/midwives give the second dose of tetanus toxoid vaccine (at least
one month after the first dose of vaccine) and vitamin supplements (calcium, iron, and
iodine).

In the third visit at 26 weeks of gestation, which takes an hour, pregnant women are
examined for anaemia, oedema and given vitamin supplements (calcium, iron, and iodine) by
nurses/midwives. At the fourth visit at 32 weeks of gestation, which takes about two hours,
women take blood tests for Hb/Hct, VDRL, HIV test and then they are provided with vitamin
supplements (calcium, iron, and iodine) by nurses/midwives. Doctors do an ultrasound scan
for fetal position and growth, placenta position, as well as amniotic fluid measurements to
detect polyhydramnios or oligohydramnios associated with impaired fetal growth.

In the fifth visit at 38 weeks of gestation, which takes about two hours, doctors do an
ultrasound scan for fetal position and possible abnormalities. Nurses/midwives give advice on
visiting the hospital if delivery does not occur at 40 weeks of gestation. In addition, women
are weighed, urinalysis is performed for protein (risk of pre-eclampsia) and glucose (risk of
diabetes), blood pressure, and abdominal examination for fundal height, and fetal heart sound
in every ANC visit. Pregnant women receive blood results and post-test counselling on blood

results by nurses/ midwives, which takes an hour at 12-16 and 30-34 weeks of gestation.
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All low-risk pregnant women are provided with four prenatal education classes 1)
dental care, health in pregnancy, and medication when they reach 12-16 weeks of gestation,;
2) exercise and massage during pregnancy, including physical and emotional care at 16-28
weeks of gestation; 3) nutrition and fetal development at 20-32 weeks of gestation; and 4)
preparation for childbirth and breastfeeding beyond 32 weeks of gestation. Each class takes
approximately 40 to 60 minutes. Nurses/midwives teach pregnant women individually at 26-
28 weeks of gestation how to count fetal movements for the prevention of stillbirths (3™
Regional Health Centre, Thailand, 2011; MoPH, Thailand, 2012).

1.3 Western influences on health in Thailand

Western culture has an important influence over the Thai society and culture in many

perspectives; one of them is health. Thai society has recently become more urbanised, which

affects values and lifestyles, including health behaviour (Craven & Hawks, 2006; Lee, Yach,
& Kamradt-Scott, 2011; Chaipraditkul, 2013). That is, physical inactivity and unhealthy
eating have become a common behaviour. Physical inactivity is associated with urbanisation,
caused by increased income, modern home appliances, and car ownership (L-Y Lim et al,
2009). Eating behaviour has changed from local to junk food as the latter looks modern and
convenient (Hawks et al, 2004; Jitnarin et al, 2011; Chaipraditkul, 2013).

According to Thai health reports, urban living and changes in socio-economy are
related to a surging obesity rate in Thailand, resulting in a health-risk transition from
communicable to non-communicable diseases (L-Y Lim et al, 2009; Teerawattananon & Luz,
2017). Meanwhile, beauty values in Thailand have been influenced by the West and
reinforced by celebrities. Desire for beauty and perfect body shape are a common attitude
among women, resulting in increased use of beauty and a perfect body shape products
(slimming aids and meal replacements) as well as cosmetic surgery (Montgomery et al,

2012).
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In the wake of globalisation, English language and higher education including
fashion, music, and technology, as conveyed in social media and by celebrities, are more
influential in the modern Thai society (Baker & Phongpaichit, 2017). These factors impact on
views and thus changes the way the people of Thailand work and live. For example, most
people communicate with each other through chat applications or social media, such as
Facebook, or Twitter. As a result of modernisation, there have been societal changes
worldwide (Leventon & Gluckman, 2013; Rhein, 2016) including Thailand (Baker &
Phongpaichit, 2017).

1.4 Structure of the thesis

This thesis is divided into eight chapters. The first chapter comprises an introduction
and background information on the setting. This study consists of two reviews of literature, in
chapters two and three respectively. Chapter two contains a scoping review about obesity and
overweight in pregnant women, exercise in pregnancy, and recommendations for exercise in
pregnancy in the Thai context. Next, Chapter three provides an in-depth narrative review of
barriers and facilitators to exercise during pregnancy that leads to better insights into exercise
in pregnant women and clarifies ideas about the development of an exercise intervention.
Chapter four consists of the methodology and describes the multiphase mixed methods
applied in this study. Chapter five reports the findings from the workshops, protocol of the
exercise programme for Thai pregnant women and personal reflection on the workshops.
Chapter six contains the results of the feasibility randomised controlled trial, including
preliminary effects, acceptability and feasibility of the exercise programme. The findings
from qualitative interviews with pregnant women who participated in the exercise
programme and focus group with HCPs who participated in the workshops for designing the
exercise programme are also reported in this chapter. Chapter seven comprises the discussion

on how the findings from the workshops and the feasibility study fit within the existing body
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of knowledge including strengths and limitations of this study. The last chapter provides the
conclusion of the study, contribution of knowledge, personal reflection on the study based on

the research process, and recommendations for practice, education and future research.
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CHAPTER?2

LITERATURE REVIEW

This chapter describes a scoping review about obesity and overweight in pregnant
women, including perspectives of exercise in pregnant women with relevance to the current
situation in Thailand. This review has addressed the existing knowledge and identified a
literature gap on improving the exercise behaviour of pregnant women in Thailand while
clarifying the research aims and questions. The review is presented in three main sections.
The first aims to address health problems for obese and overweight women related to
pregnancy. The second section reviews the importance or otherwise of exercise during
pregnancy, and recommendations for exercise during pregnancy. The last topic addresses the
current situation of exercise for pregnant women in Thailand.

2.1 The scoping review process

The scoping review is used to answer broader review questions and is a narrative
integration of the relevant research evidence to identify gaps in knowledge underpinning a
research area (Arksey & O’Malley, 2005; Armstrong et al, 2011; Peterson et al, 2017). The
Arksey and O’Malley methodological framework was applied in this review covering the
scope of overweight and obesity as well as exercise in pregnancy. The mapping of the scoping
review is shown in Figure 2.1. The process involved six stages: identifying the research
question, identifying the relevant studies, selecting the relevant studies, charting the data,
collecting summarising and reporting the results, and consulting (Arksey & O’Malley, 2005;

Levac, Colquhoun, & O’Brien, 2010; Halas et al, 2014; Peters et al, 2015).

16



1. Why are obesity and
overweight important, f

especially in pregnant women ; What are obesity and overweight? ]
population? ~
—»| Are obesity and overweight a serious problem? ]
-
Obesity and overweight g
in pregnant women — | What is the impact of obesity and overweight? ]
&
What are the main causes of obesity and
overweight?
2. Why is exercise important
for pregnant women? i l
. . . . . \
Physical inactivitys lack of exercise { Unhealthy diet
y,
( R
Do pregnant women have » What are physical activity and exercise?
low level of exercise - g
iour? ( . . R
behaviour? —>»{ Is exercise good for maternal health and child
l health?
N\ J
. . . \
Why do pregnant women 3. What are the recommendations for exercise in
i ?
have low level of exercise preghancy: )
behaviour? S
—>[ How to exercise during pregnancy? Is it safe?
l )

What are a barriers and facilitators to

A What is a usual care to promote
exercise in pregnancy? (see Chapter 3)

exercise behaviour in Thailand?

!

4. How to improve exercise behaviour of pregnant
women in Thailand?

Figure 2.1: Mapping of the scoping review

In the first stage, obesity and overweight in pregnant women are identified as a guide

of the scope for enquiry because it is a serious issue in Thailand. This issue thus makes for the
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rationale of the study which is attempting to find relevant evidence. The study aims to
comprehensively examine the scope for improving exercise behaviour of pregnant women
that links to positive maternal and child outcomes. The main questions of this literature
review guiding the scoping review are as follows:

1. Why are obesity and overweight important, especially in pregnant women?

2. Why is exercise important for pregnant women?

3. What are the recommendations for exercise in pregnancy?

4. How to improve the exercise behaviour of pregnant women in Thailand?

Then, the review focuses on exercise during pregnancy. It aims to address questions
arising from the review in order to find the answer and to identify the gaps in knowledge on
exercise in pregnancy. The criteria, databases to search, search strategy, key terms, and
limitations were decided for the scoping review. The inclusion criteria were applied to review
articles as follows: published in English language, full-text articles, human subjects, and
pregnant women as a target population. The review articles included qualitative and
quantitative studies, systematic reviews, meta-analyses, scoping reviews, narrative reviews,
critical reviews, best practices and critical reviews.

A literature search was undertaken on six electronic databases provided by University
of East Anglia (UEA) Library Search: Medline (EBSCO), EMBASE, CINAHL, PsycINFO,
and PubMed Central (PMC), including additional search from EthOS (e-theses online
service) from database until January 2018. The search was performed in December 2014 and
updated in February 2018. The search strategy comprised three concepts: overweight/obesity;
exercise/physical activity; and pregnancy. For each concept, key words and MeSH terms
were combined with the ‘OR’ operator and the results were combined with the ‘AND’

operator.
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After identifying the relevant studies, the study selection process was applied to
decision making based on the quantity and quality of the studies, inclusion and exclusion
criteria, study design, and key findings by a researcher. The titles of articles were reviewed
based on the inclusion and exlusion criteria indicating a target population, language, and
scope of the study. Then, the selection process included reviews of abstracts and full-text
articles under supervision of the supervisors. In this scoping review, the quality assessment of
the articles were assesed by using the assessment tool from the Critical Appraisal Skills
Programme (CASP) (CASP, 2017). Data were extracted from the studies using a data sheet
about the study’s author and year, study design, sample size and characteristics, data
collection, and key findings. The findings from present study are summarised in accordance
with the questions of this review. At each stage of the scoping review supervisors were
consulted.

In addition, barriers and facilitators to exercise in pregnant women emerged from the
initial scoping review of literature on overweight and obesity as well as exercise in
pregnancy. These barriers and facilitators are found to play a key role for enhancing a better
understanding of exercise behaviour of pregnant women, and thereby being used to design

the exercise programme for pregnant women. Therefore, details of a review of barriers and

facilitators to exercise in pregnant women is seperately explained in Chapter three.

2.2 Obesity and overweight

Obesity and overweight (O&QO) are defined as excessive fat accumulation or
abnormal fat that impacts on health (The World Health Organization (WHO), 2014, WHO,
2015). The international criterion of overweight is body mass index (BMI) which is range
between 25 and 29.9 kg/m? (WHO, 2014). For international criterion, WHO defines obesity
as the BMI equal to 30 kg/m? or higher. This is further divided into three classifications

associated with increasing health complications: obese class I: BMI range between 30-34.9
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kg/m?; obese class II: BMI range between 35-39.9 kg/m?; and obese class III: BMI > 40
kg/m? (WHO, 2014; Doyle, 2014). On the other hand, the cut-off point for overweight is BMI
> 23 kg/m? and obesity is BMI > 27.5 kg/m? in Asia (WHO expert consultation, 2004). Asian
people generally have higher body fat than Whites with the same BMI (He et al, 2013; Wang
et al, 1994), although the mean BMI of Asians is lower than that of Whites (Carpenter et al,
2013; He et al, 2013).

Several studies indicate that health problems such as cardiovascular diseases,
diabetes, hypertension, dyslipidaemia, and albuminuria in Chinese populations (in Hong
Kong and Singapore) are associated with lower BMI than Western countries (WHO, Western
Pacific Region (WPRO), 2000; Zhou, 2002; WHO expert consultation, 2004; Wee et al,
2008, Tang et al, 2012). This suggests that the prevalence of O&O may be underestimated as
the measurement of the prevalence and trend of O&O by solely relying on BMI
classification, following the international criteria and definitions of WHO (Carpenter et al,
2013; He et al, 2013; WHO, 2014). Therefore, the Asian criteria are used in this study,
drawing on the evidence of the cut-off point analyses linked to health risk factors,
morbidities, mortality, cultures, socioeconomic status and nutrition transitions in the Thai
context (WHO, WPRO, 2000; WHO expert consultation, 2004; Isaranurug, Mo-suwan, &
Choprapawon, 2007; The Ministry of Public Health (MoPH), Thailand, 2010; Liabsuetrakul,
2011; Saereeporncharenkul, 2011; Sunsaneevithayakul, 2014). However, the Ministry of
Public Health, Thailand recommends both international and Asian criteria of BMI
classification for Thai research (MoPH, Thailand, 2010), depending on the nature of their
cases or purposes. The BMI classification between International and Asian criteria is shown

in Table 2.1 (Developed from WHO expert consultation, 2004).
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Table 2.1: BMI Classification between international and Asian criteria

Classification BMI (kg/m?) Risk of developing health

International criteria Asian criteria problems

Underweight <18.5 <18.5 Low

Normal weight 18.5-24.9 18.5-22.9 Average

Overweight 25.0-29.9 23.0-27.4 Increased

Obese Class 1 30.0-34.9 27.5-29.9 Moderate

Obese Class II 35-39.9 > 30 Severe

Obese Class III >40 - Extremely severe

(Developed from WHO expert consultation, 2004)

2.2.1 Incidence and prevalence of obesity and overweight

The prevalence of global O&O combined has risen continuously by 27.5% for adults
and 47.1% for children between 1980 and 2013 (WHO, 2014; Ng et al, 2014; WHO, 2015).
The Global Health Observatory (GHO) reported that there were more than half a billion
obese and overweight adults aged over 20 years old in 2008 (Stevens et al, 2012; WHO,
2014). In the same year, the global prevalence of O&O among adults in the Americas was the
highest, with around 62% for overweight and 22% for obesity (WHO, 2014; Ogden et al,
2014). The lowest obesity rates were in South East Asia, where the average was around 14%
for overweight and 3% for obesity (WHO, 2014). By 2014, more than 600 million (13%)
adults aged 18 years and older were obese and over 1.9 billion (39%) were overweight
worldwide (WHO, 2015). Women had higher rates of O&O than men, particularly in Africa,
the Eastern Mediterranean and South-East Asia (Stevens et al, 2012; WHO, 2014). This
report indicated that a significant proportion of obese pregnant women is likely to be
overweight or obese before pregnancy.

As for maternal O&O, the trend is increasing continuously in both pre-pregnancy

overweight or obesity, and excessive weight gain during pregnancy (Doyle, 2014; Sullivan,
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2014). Globally, the prevalence of women at reproductive age and the number of pregnant
women have increased dramatically since the mid 20" century (Stevens et al, 2012). In the
UK, the prevalence of maternal obesity almost doubled from 10% in 1990 to 19% in 2000
(Frankie, 2012; Public Health England, 2013). The rate of maternal mortality with obesity
was around 30% to 22% of all maternal deaths from 2000 to 2002 and from 2003 to 2005
respectively. Around one-fifth of them showed no recorded BMI (Public Health England,
2013). This means that there might be some maternal obesity hidden among them.

In Thailand, the prevalence of O&O among adults aged over 15 years old is the
second-highest in South East Asia (after Malaysia). O&O almost doubled in this age group
from 1991 to 2009, from 18% to 36% for overweight and 4% to 9% for obesity (Aekplakorn
& Mo-Suwan, 2009; MoPH, Thailand, 2010). Females had a higher rate of O&O than males
(Thai Health Working Group, 2011). The prevalence of O&O rose up to 39.7% for women
and 32.1% for men in 2013 (Ng et al, 2014). From the statistics, the prevalence of obesity
aged over 20 years is continuously increasing up to 11.8% and 4.9% for females and males
respectively (World Health Statistics, 2014). However, the prevalence of maternal O&O has
not been reported so far in Thailand, but the estimated prevalence may increase following the
trends of reproductive age women.

The estimated prevalence of Thai maternal overweight and obesity may increase
following the trends of women in the general population. In terms of health, obesity has
direct and indirect social, psychological, and physical consequences, particularly high to
extremely high risk of non-communicable diseases (NCDs), which depends on the level of
obesity (Davies et al, 2010; Mahmood & Arulkumaran, 2013; Ozdemir, 2015). NCDs, is
composed of four main types: cardiovascular diseases, cancers, chronic respiratory diseases,

and diabetes mellitus (WHO, 2015). Being overweight also increases the risk of developing
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health problems, especially NCDs (Davies et al, 2010; Gatineau & Mathrani, 2011;
Mahmood & Arulkumaran, 2013).

Therefore, the rate of maternal mortality with obesity may be higher than what is
shown in the statistics. The most common direct cause of maternal death in the UK is heart
disease. More than half of maternal death from heart diseases was related to overweight and
obesity between 2003 and 2005 (Public Health England, 2013). The report is associated with
the MBRRACE-UK confidential enquiry reports. Cardiac disease was the largest cause of
indirect maternal deaths in 2012-2014 (rate 2.18 per 100,000 maternities). These data
illustrate overview of the causes of maternal mortality in the UK. The causes of maternal
deaths are presented in Figure 2.2 (Knight et al, 2016). Increasing age of pregnant women
was indicated as one of the risk factors for maternal death (McCall, Nair, & Knight, 2016).
However, these data could not completely indicate that causes of maternal death related to

overweight and obesity.

Figure 2.2: Maternal mortality by cause 2012-2014
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2.2.2 Causes of obesity and overweight

Causes of O&O are associated with several factors. Many studies suggest risk factors,
including health status, health behaviour and environment. The health status refers to
congenital anomalies, chronic illness, disability and heredity that impact on diseases,
overeating behaviour, barriers to physical activity and exercise (Williams, 2012). The main
cause of O&O is unhealthy behaviour (Leddy, Power & Schulkin, 2008; Davies et al, 2010;
Squibb, 2014; Doyle, 2014). For example, a lack of exercise, inappropriate diet, and
sedentary lifestyle often increase the risk of overweight/obesity and corresponding health
problems (Davies et al, 2010). ‘Environment’ includes public health policy, health care
service and community barriers to exercise and healthy diet, such as insufficient knowledge
and services from healthcare providers, inappropriate community beliefs and uncertainty
about public health policy. Globalisation also plays a key role in making changes in Asian
societies (Huynen, Martens & Hilderink, 2005; Osman, Subhani & Hasan, 2013). It impacts
on health behaviour and lifestyle that shift to over eating pattern, sedentary behaviour and
low exercise (Uusitalo, Pietinen & Puska, 2002; Mendez & Popkin, 2004).

Among pregnant women, maternal O&O may be caused by economic, technological,
and lifestyle changes that result in unhealthy behaviours: a lack of exercise and physical
activity (PA), and inappropriate diet (Leddy, Power & Schulkin, 2008; Davies et al, 2010;
Squibb, 2014). May et al (2013) found that both exercising and non-exercising pregnant
women changed their behaviour in a healthier way when compared to non-pregnant ones,
particularly in nutrition, during pregnancy (May et al, 2013). For pregnant women, there are
two classifications of obesity problems: pre-pregnancy overweight or obesity, and excessive
weight gain during pregnancy (Davies et al, 2010; Squibb, 2014). Pre-pregnancy overweight
or obesity often indicates causes from the long term inappropriate lifestyles (Krans & Chang,

2012; Marshall, Bland & Melton, 2013). Excessive weight gain in pregnant women can be a
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result of inadequate knowledge and antenatal care, and beliefs (Squibb, 2014; Stirrat &
Reynolds, 2014) that lead to inappropriate healthy behaviour (Sunsaneevithayakul et al,
2014; Ozdemir, 2015).

2.2.3 Consequences of obesity and overweight

Research has shown that O&O can lead to health problems in all age groups (Frankie,
2012; Gatineau & Mathrani, 2011). According to WHO (2013), O&O have physical,
psychological and social consequences. Physical impacts include such complications as
coronary heart disease, stroke, hypertensive disorder, a range of cancers (endothelium, breast
and colon), dyslipidemia, osteoarthritis, and liver and gallbladder disease (The Centers for
Disease Control and Prevention (CDC), 2012; WHO, 2013). Psychological aspect are
associated with social status, which leads to an increasing rate of depression and anxiety, low
quality of life (QoL) and self-esteem, inadequate interpersonal relationships, and body image
dissatisfaction (Sporis, Badric & Miljkovic, 2014; WHO, 2013). In a prospective cohort study
with 5,522 pregnant women, overweight and obese women who had high socio-economic
status (household income > 45,000 GBP per year) had a significantly increased risk of
antenatal depression. The antenatal depression may be result of their body image
dissatisfaction (Molyneaux et al, 2016).

Maternal O&O tend to have negative impacts on maternal and child outcomes in
terms of both medical and obstetrical complications such as miscarriages, pregnancy-induced
hypertension (PIH), gestational diabetes mellitus (GDM), shoulder dystocia, an increasing
rate of emergency caesarean section, fetal distress, stillbirth, perinatal asphyxia, preterm
birth, and greater risks of developing cardiovascular diseases, and metabolic syndrome in
later life (Davies et al, 2010; Garber & Chiasson, 2013; Huisman et al, 2013; Birdsong et al,
2014; Squibb, 2014; Stirrat & Reynolds, 2014; Sunsaneevithayakul et al, 2014; Ozdemir,

2015). Furthermore, O&O also have socio-economic implications e.g. high costs of medical
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care, a lack of labour (lack of employee), loss of benefits, and undermining
community/ national development (caused by low quality human resources) (CDC, 2012).
Women with maternal O&O have a longer hospital stay than normal pre-pregnancy BMI and
normal gestational weight gain because they have maternal complications during pregnancy,
labour and postpartum period such as abnormal delivery, and postpartum haemorrhage
(Heslehurst et al, 2008; Mamun et al, 2011). They also have higher frequency of hospital
admissions than women with normal weight (Crane et al, 2013; Denison et al, 2014).

0&O in pregnant women also have psychological and socio-economic consequences
such as depression, anxiety, stress, an increasing rate of caesarean section and higher costs of
medical care (Poobalan et al, 2008; Keeley, Gunning & Denison, 2011; CDC, 2012).
Montgomery et al (2012) found that male partners often have negative perceptions when their
female partners experience perinatal excessive weight gain, perceived to be caused by
inappropriate eating behaviour and exercise habits. Such a perception is linked to stress,
anxiety, and depression in both partners and future divorce (Montgomery et al, 2012). This
has raised an important but often ignored issue. While healthcare research generally considers
the psychological impacts of the physiological and biological effects of O&O, they seem to
disregard the wider contextual factors surrounding patients such as marital or relationship
issues linked to illness. In addition, maternal O&O also affect the next generation’s obesity
and child morbidity and mortality (Papachatzi et al, 2013; Stadtlander, 2014; Sullivan, 2014;
Ozdemir, 2015). As Tie et al (2014) pointed out, excessive gestational weight gain is
significantly related to the higher risk of childhood O&O, drawing on a meta-analysis of
twelve retrospective and prospective cohort studies (Tie et al, 2014).

0&O is a crucial global health issue. As a result of unhealthy behaviour, it is rising
continuously. Most people lack exercise and physical activity (PA), accompanied by

unhealthy diet (Engberg et al, 2012; May et al, 2013; Ozdemir, 2015). This problem affects
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all age groups, especially pregnant women. This means that it has impacts on mothers and
their offspring. There is convincing evidence that exercise during pregnancy can decrease the
risk of non-communicable diseases (NCDs) and health problems for both mothers and
offspring (Poobalan et al, 2008; Keeley, Gunning & Denison, 2011; CDC, 2012; Tennant,
2014). Hence, exercise promotion plays a strategic role in solving the O&O problem.

2.3 Exercise

Many studies demonstrate that exercise positively impacts on physical and mental
health (CDC, 2012; Dhurup, 2012; WHO, 2014). It can reduce the risk of non-communicable
diseases (NCDs) such as coronary heart disease, diabetes mellitus, hypertension and
depression (WHO, 2014). It also improves physical health as well as psychological well-
being while playing an important role in the prevention and treatment for medical conditions
(CDC, 2012; Dhurup, 2012; WHO, 2014).

2.3.1 Definition of exercise

Exercise is a subcategory of physical activity. Physical activity is defined as “any
bodily movement produced by skeletal muscles that result in energy expenditure” (Caspersen,
Powell & Christenson, 1985, p.126) which covers numerous activities of daily living such as
activities for working, household working, child-care, playing, gardening, leisure-time
activity/recreational activity, and stair climbing (WHO, 2014). While exercise is the leisure
time physical activity, exercise refers to “planned, structured, repetitive and purposive in the
sense that improvement or maintenance of one or more components of physical fitness is an
objective” (Caspersen, Powell & Christenson, 1985, p.128; WHO, 2014). Exercise is
categorised into two types: non-weight bearing, and weight bearing exercise. Brisk walking,
jogging, stationary cycling, water aerobic exercise, swimming, or a myriad of other
recreational activities are examples of exercise (Caspersen, Powell & Christenson, 1985;

WHO, 2014).
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2.3.2 Benefits of exercise during pregnancy

Exercise during pregnancy is related to potential maternal and offspring’s physical,
psychological and social health aspects as described below.

2.3.2.1 Physical aspects
2.3.2.1.1 Reducing risk of Gestational Diabetes Mellitus (GDM)

Gestational diabetes mellitus (GDM) is associated with several maternal and fetal
health problems such as an increasing rate of perinatal morbidity and mortality, the increasing
risk of type 2 diabetes mellitus after childbirth and high obstetrics delivery rate (Ceysens,
Rouiller & Boulvain, 2006; Mudd et al, 2013). Risk of GDM is related to several factors such
as overweight, obesity, physical inactivity or sedentary lifestyle, advanced maternal age,
family history of diabetes mellitus and excessive weight gain during pregnancy (Han,
Middleton & Crowther, 2012). An increase in insulin resistance from the placenta during the
second trimester of pregnancy (Ouzounian & Elkayam, 2012; Yanamandra & Chandraharan,
2012) may cause gestational diabetes resulting in macrosomia, dystocia in labour, and
increasing risk of caesarean section (Han, Middleton & Crowther, 2012; Ouzounian &
Elkayam, 2012; Yanamandra & Chandraharan, 2012). Exercise enhances insulin sensitivity
and improves glycogen storage in muscle and liver that would help reduce insulin resistance
(Horak & Osman, 2012; Barakat et al, 2014). Moreover, exercise during pregnancy prevents
gestational diabetes from both normal BMI and over (Artal, Toole & White, 2003; Royal
College of Obstetricians & Gynaecologists (RCOG), 2006). In addition, recreational
moderate and vigorous PA (MVPA) before and during pregnancy can reduce the risk of
developing GDM in women with normal pre-pregnancy BMI. Deierlein, Siega-Riz &
Evenson (2012) found that any metabolic equivalent (MET) hour/week of leisure time
physical activity in pregnant women with normal BMI was associated with 48% lower risk of

hyperglycemia than those who self-reported none. Maternal hyperglycemia followed the
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guidelines by Carpenter and Coustan (1985) that glucose challenge test cut off at 130 mg/dl
and over. The data were collected from 1,437 pregnant women from 2001 and 2005.
However, as most of the sample was Whites (71.6%), their results may not be generalisable
to other groups such as Asians and Blacks (Deierlein, Siega-Riz & Evenson, 2012).
2.3.2.1.2 Weight management
0O&O impact on pregnant women through several complications such as pre-
eclampsia, hypertensive disorder, impaired glucose tolerance, gestational diabetes mellitus,
infection, dystocia in labour and the increasing rate of caesarean section (C/S) including
perinatal death, congenital anomalies and macrosomia (Furber et al, 2013; Muktabhant et
al, 2012). The recommendation for gestational weight gain between international and Asian
criteria is displayed in Table 2.2 (Adapted from: The Institute of Medicine (IOM), 2009 and
the American College of Obstetricians and Gynecologists (ACOG), 2013). The revised
international recommendations were provided from the Institute of Medicine (IOM) for
appropriate total gestational weight gain by BMI. The new guidelines of IOM based on the
cut-off points for the BMI categories of WHO and included the new evidence of specific
relatively narrow range of recommendation for weight gain for obese women (Rasmussen
& Yaktine, 2009; American College of Obstetricians and Gynecologists (ACOG), 2013).
The new IOM guideline focuses on both total weight gain and rate of weight gain week by
week, recommended for implementation in several countries (Siega-Riz, Deierlein &
Stuebe, 2010). In Thailand, the national guidelines are drawn from IOM and the cut-off
points of overweight and obesity in adults whereas some other studies are based on Asian
criteria (Isaranurug, Mo-suwan, & Choprapawon, 2007; Saereeporncharenkul, 2011;
Sunsaneevithayakul, 2014). This very much depends on how those researchers considered

advantages/disadvantages, including their research objectives, questions and assumptions.
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Table 2.2: Recommendation range of weight gain during pregnancy

Pre-pregnancy BMI (kg/m?) Recommendation Rates of weight gain
International criteria Asian Criteria range of total weight | in second and third
(Kilograms (kg)) trimester (kg/week)
BMI< 18.5 BMI < 18.5 12.5-18.0 0.51 (0.44-0.58)
BMI 18.5-24.9 BMI 18.5-22.9 11.5-16.0 0.42 (0.35-0.50)
BMI 25.0-29.9 BMI 23.0-29.9 7.0-11.5 0.28 (0.23-0.33)
BMI > 30 BMI > 30 5.0-9.0 0.22 (0.17-0.27)

(Adapted from: The Institute of Medicine (IOM), 2009 and the American College of
Obstetricians and Gynecologists (ACOG), 2013)

Regular exercise such as walking, cycling, and resistance training assist in efficiently
controlling standards of maternal gestational weight gain based on pre-pregnancy BMI (Sui,
Grivell & Dodd, 2012). It prevents and reduces excessive weight gain in O&O women from
the baseline pre-pregnancy weight (Makinde, Adeyemo & Ogundele, 2014; Seneviratne et al,
2014). This is because adipose tissue or fat is converted to muscle and energy (Barakat et al,
2014). Some studies found that moderate intensity exercise assisted women to control
gestational weight gain in both healthy, underweight, and overweight pregnant women
(Brown & Avery, 2012; Jones, Housman & McAleese, 2010), including women who had
excessive gestational weight gain during pregnancy (Mudd et al, 2013). As reported in a
cohort study of urban Chinese pregnant women, sedentary women had higher average
gestational weight gain than active ones during the second and third trimesters (Jiang et al,
2012). Moreover, some studies confirmed that a combination of intervention between
nutrition and exercise programmes increases the success management rate of excessive
weight gain in obese pregnant women (Martin, Duxbury & Soltani, 2014; Mottola, 2013;

Sagedal et al, 2013).
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2.3.2.1.3 Reducing risk of hypertensive disorders

Hypertensive disorders during pregnancy such as pre-eclampsia, chronic and
gestational hypertension are associated with several maternal complications such as
eclampsia, coronary heart disease, acute renal failure, gestational diabetes, abruption
placenta, and intrauterine growth restriction (IUGR). This also results in offspring
complications such as preterm birth, birth asphyxia and respiratory distress syndrome (Meher
& Duley, 2006). Exercise reduces blood pressure, levels of stress, and anxiety that may cause
gestational hypertension and pre-eclampsia (Horak & Osmam, 2012).

The mechanism of regular exercise during pregnancy decreases arterial stiffness that
leads to cardiovascular disorders such as pregnancy-induced hypertension and myocardial
ischemia in low risk pregnant women (Kawabata et al, 2012). A case control comparison
between recreational PA and the risk of pre-eclampsia among 201 women with pre-eclampsia
and 383 normotensive pregnant women revealed that pregnant women who engaged in
regular PA during the first 20 weeks of pregnancy and during the year before pregnancy had
lower risk of pre-eclampsia than those with sedentary lifestyle (Soresen et al, 2003).

In addition, the effect of 12 week of aerobic exercise training on women with a
history of pre-eclampsia included a decrease in blood pressure and the lower risk of
cardiovascular diseases, as recorded from arterial pressure and biochemical parameters such
as cholesterol, triglycerides and fasting blood glucose. This case control study was
conducted with 24 women who had previous pre-eclampsia history and 20 control women of
similar characteristics (Scholten et al, 2014). With some limitations, the participants received
a follow-up evaluation of 6-12 months after delivery. The recovery period of pre-eclampsia
was within 6 months (Mikami et al, 2014). Hence, the levels of blood pressure and risk of
cardiovascular diseases in women may return to normal within the recovery period after

delivery.
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2.3.2.1.4 Improvement in musculoskeletal fitness

Pregnant women experience abdominal wall stretch because their enlarged uterus
reduces the strength of abdominal wall. The enlarged abdomen shifts the balance of the body
(forward) with more lordosis, causing back/low back pain (Yanamandra & Chandraharan,
2012). Ligament and fascia around the pelvic frame have more flexion because the
progesterone hormone generates the alteration of pelvic joint and bone, which can be easily
injured (Martens et al, 2006). PA during pregnancy improves physical fitness, body balance,
and posture as well as maintains physical and muscular strength, including increasing lean
muscle mass and bone density (Kramer, 2003; Prather, Spitznagle & Hunt, 2012). Prather,
Spitznagle & Hunt (2012) compared non-exercising and exercising pregnant women by
ultrasound for bone density mass and found that pregnant women who exercised at least ten
hours per week experience significantly lower loss of bone mass density than those who did
not exercise (Prather, Spitznagle & Hunt, 2012). Exercise can increase or maintain physical
strength, body balance, and good posture (Kramer, 2003).

Moreover, some studies confirmed that physical inactivity and/or sedentary lifestyle
during pregnancy leads to loss of muscular and cardiovascular fitness and increases incidence
and severity of back/low back pain (Kordi et al, 2013; RCOG, 2006). Pregnant women
exercising at least three times a week have been found with less low back pain, pelvic girdle
pain and leg pain than pregnant women who exercised less than three times a week at third
trimester (thirty-two weeks of gestational age) (Field, 2011; Gjestland et al, 2012). The
prevalence and intensity of low back pain and pelvic girdle pain has been found to be reduced
by exercise, including moderate intensity aerobic exercises and different types of exercises
such as treadmills, brisk walking, stationary cycling, swimming and water-gymnastics (Keder
& Naim-Shuchana, 2014; Kihlstrand et al, 1999). Aquatic activity offers many benefits

during pregnancy because water lessens pressure on joints for pregnant women. Water thus
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helps reduce pressure on the uterus and pelvis, which improves joint flexibility during
pregnancy (Stan, 2014).

From the meta-analysis of eleven randomised controlled trials, pregnant women with
or without low back pain or pelvic girdle pain were recruited for this meta-analysis (n = 2,347
women). Exercise interventions, which included water gymnastics, sitting pelvic tilt exercise,
energy expenditure exercises, strengthening exercises for abdominal, hamstrings and spinal
muscles, low impact gymnastics and strengthening exercises or a combination of at least
three of aerobic, strengthening, stretching and relaxation, flexibility and endurance, resistance
exercises, pelvic floor muscle training or balance exercises, reduced the risk of low back pain
and prevented sick leave, caused by low back pain or lumbopelvic pain in pregnancy. The

duration of the intervention ranged from 8 to 24 weeks. There was no statically significant

effect on pelvic girdle pain or lumbopelvic pain in pregnant women. (Shiri, Coggon & Falah-
Hassani, 2018).
2.3.2.1.5 Reducing discomfort during pregnancy

Physiological and psychological alteration during pregnancy impacts on pregnant
women, especially discomfort such as nausea, headache, morning sickness, fatigue,
constipation, varicose veins and swollen extremities (Ireland, 2006; Yanamandra &
Chandraharan, 2012). Some studies have demonstrated that PA and/or exercise reduce these
common discomforts during pregnancy (Stan, 2014; Fieril et al, 2014; Tiran, 2014), as
reflected in increased QoL and wellness scores (Hawkins et al, 2014; Prather, Spitznagle &
Hunt, 2012). Furthermore, exercise tends to decrease severity of nausea and fatigue
symptoms as a result of physical, psychological and social changes during pregnancy
(Shivakumar et al, 2011; Tiran, 2014). Exercise and dietary interventions during pregnancy

have been found to prevent and reduce constipation symptoms during pregnancy and the
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postpartum period (Derbyshire et al, 2006; Trottier, Erebara & Bozzo, 2012), including
decreasing the risk of haemorrhoids during pregnancy (Avsar & Keskin, 2010).
2.3.2.1.6 Labour outcomes

Pregnant women engaged in exercise were found to better manage pain during labour
process, and experience reduced pain during first and second stages of labour, including a
decreased risk of childbirth complications and a higher rate of vaginal birth (Barakat et al,
2014; Kader & Naim-Shuchana, 2014; Magann et al, 2002). Studies on PA during pregnancy
have supported the reduced incidence of caesarean section, which often occurs with both
sedentary and inactive pregnant women. (Melzer et al, 2010). Some studies found that
exercise and yoga programmes help reduce the perception of labour pain and increase the
tolerance of such a pain (Field, 2011; Field et al, 2012; Horak & Osmam, 2012). Moreover, a
study advocates that moderate intensity of exercise during pregnancy reduces the risk of
preterm delivery with pre-pregnancy BMI at least 24 kg/m? and over (Guendelman et al,
2013). This cut-off BMI is associated with nearly overweight and over. In other words,
moderate exercise could prevent preterm birth in O&O pregnant women.

2.3.2.1.7 Long-term outcomes

Long-term benefits of exercise include protection against the effects of coronary heart
disease, and the reduced risk for osteoporosis, diabetes mellitus and hypertension (Hay-
Smith, 2013; Horak & Osmam, 2012). Clapp’s (2008) studied long-term outcomes of women
who regularly exercised during pregnancy by comparing the outcomes in two groups: women
who had regularly exercised before pregnancy until one year after delivery, and those who
had stopped exercise before twelve weeks of gestation until delivery. The study found that
pregnant women who participated in a weight-bearing exercise programme during pregnancy
and six months after delivery were found with lower risk of cardiovascular diseases, when

measured at 18-20 years after the index pregnancy. Clapp’s (2008) study also discovered that
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resting heart rate, blood pressure and cholesterol of continuous exercise group were
significantly lower than non-exercise one during pregnancy. However, a main limitation of
the above-mentioned work was a small sample size of 39 participants in both groups, which
were inadequate for generalizability. Moreover, it is problematic to prove the long-term
benefits of exercise on cardiovascular function. Cardiovascular diseases have more related
factors such as dietary behaviour and lifestyle, but Clapp’s (2008) study did not control such
related factors. This means that exercise during pregnancy may be only one of the factors
reducing the risk of cardiovascular diseases (Clapp, 2008).

2.3.2.2 Psychological aspects

Regular PA and exercise in pregnant women enhances self-esteem, improves body
image, self-confidence, sense of control and psychological well-being while reducing stress,
anxiety, depression and insomnia symptoms (Field, 2011; Fieril et al, 2014; Prather,
Spitznagle & Hunt, 2012; Shivakumar et al, 2011). It also improves stress response and
relaxation (Field, 2011). Yoga enhances vagal activity with numerous hormonal and
physiological impacts (e.g. reducing cortisol and substance P and increasing serotonin) that
reduce blood pressure and heart rate. Pregnant women who engaged in PA had lower scores
on anxiety and depression symptoms compared to those who did not perform significant PA
(Horak & Osmam, 2012). In addition, some studies indicate that taking part in an exercise
programme during pregnancy can boost emotional states such as vigour, energy level,
enjoyment and euphoria, reducing negative affective states such as anger, tension, confusion,
fatigue and depression (Guszkowska et al, 2013; Guszkowska, Langwald & Sempolska,
2013).

2.3.2.3 Social aspects
Pregnant women engaged in exercise programmes may have more opportunities to

meet new people, friends, and families (Gaston, Cramp & Prapavessis, 2012), which might
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lead to networking and collaboration between groups of pregnant women. Some studies
found that exercising pregnant women developed closer relationships with families as well as
social relationships compared to inactive pregnant women because the former received
supportive influences from social models such as family members, friends, and colleagues
(Connolly, Feltz & Pivarnik, 2014; Haakstad et al, 2009); this also may indirectly reduce
stress, anxiety, and depression during pregnancy. Several studies support the notion that
pregnant women with high levels of social support have low levels of stress, anxiety and
depression, and high level of self-efficacy (Jenkins et al, 2006). These results have positive
effects on mothers and offspring both directly and indirectly (Adachi-Mejia et al, 2010;
Evenson et al, 2009).
2.3.2.4 Life course of offspring outcomes
2.3.2.4.1 Fetal outcomes

PA has a significant role in improving the viability of the placenta and placental
functional capacity, increasing amniotic fluid level and endothelium dependent vasodilation.
These results prevent fetal distress and the risk of pre-eclampsia (Prather, Spitznagle & Hunt,
2012), and improve overall fetal growth (Melzer et al, 2010).

2.3.2.4.2 Infancy outcomes

Regular moderate intensity exercise during pregnancy is found to produce appropriate
birth weight (Doustan et al, 2012), especially for infants born from overweight and obese
mothers (Prather, Spitznagle & Hunt, 2012; Seneviratne et al, 2014). Some studies indicate
that neonates born from exercising mothers had lower birth weight (> 2,500 grams) than
those of non-exercising, overweight, obese and gestational diabetes mothers (Artal & Toole,
2003; Tomic et al, 2013). Exercise during pregnancy reduces the rate of macrosomia because
mechanisms of PA affect insulin sensitivity, adipose tissue, endocrine regulation and muscle

mass (Siebel, Carey & Kingwell, 2012).

36



2.3.2.4.3 Childhood/adolescence outcomes

Research on long-term effects of exercise during pregnancy suggests that maternal
exercise reduces the risk of developing later overweight, obesity and cardio-metabolic
complications on the next generation (Siebel, Carey & Kingwell, 2012). Moreover, some
studies have reported that offspring of exercising mothers have improved
neurodevelopmental outcomes at five years old than those of non-exercising mothers
(Prather, Spitznagle & Hunt, 2012; Siebel, Carey & Kingwell, 2012). A cohort study about
PA during pregnancy and offspring’s cardiovascular risk factors has confirmed that maternal
PA during pregnancy is associated with lower BMI, waist circumference, glucose and insulin
of offspring at fifteen years old, including an increase in PA at fourteen years old, when
compared to those born of inactive mothers, (Millard et al, 2013).

2.3.2.4.4 Adulthood outcomes

A few studies of long-term effects of PA during pregnancy argue that adult offspring
(aged twenty years old and above) born from exercising mothers have shown lower positive
markers of metabolic syndrome (MS) such as BMI, high density lipoprotein (HDL)
cholesterol, low density lipoprotein (LDL) cholesterol, triglycerides, leptin level and fasting
blood sugar (FBS), and blood pressure (BP) than non-exercising mothers. This is confirmed
by previous studies showing a connection between exercising mothers and positive benefits
for children and teenage offspring (Boyd et al, 2013; Millard et al, 2013). Danielsen et al.
(2013) also reported that leisure-time PA during pregnancy is a significant negative marker of
metabolic syndrome (MS) in young adult offspring, which causes high blood pressure, low
level of HDL cholesterol and triglycerides (Danielsen et al, 2013). Furthermore, Rooney,
Mathiason & Schauberger (2011) studied 777 obese mothers and their offspring from infancy
to adulthood. This birth cohort study found that maternal obesity was significantly associated

with offspring obesity in childhood (ages 4-5 years), adolescence (ages 9-14 years), and
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early adulthood (ages 19-20 years). Offspring delivered from pre-pregnancy obese mothers
accounted for 52% of obesity in childhood, 62% in adolescence and 44% in early adulthood.
(Rooney, Mathiason & Schauberger, 2011).

2.3.3 Recommendations for exercise during pregnancy

The World Health Organization (WHO) recommends for adults aged 18-64 years that
they should engage at least 150 minutes of moderate intensity physical activity, or at least 75
minutes of vigorous intensity physical activity, or an equivalent combination of both
moderate and vigorous intensity physical activity per week (WHO, 2010). Recommendations
for exercise during pregnancy have multiple international guidelines based on research
evidence of the mothers and offspring benefits, including expert consensus (Evenson et al,
2013; Smith & Campbell, 2013). The American College of Obstetricians and Gynecologists
(2002) recommends that healthy pregnant women should engage an accumulated 30 minutes
or more of moderate exercise a day on most days of the week (ACOG, 2002; Artal & Toole,
2003). An updated version recommends that healthy pregnant women should take moderate
intensity exercise at least 20-30 minutes a day on most or all days of the week (ACOG,
2015). The United States Department of Health and Human Services (USDHHS)
recommends that healthy pregnant and postpartum women should engage at least 150
minutes of moderate intensity aerobic activity per week (USDHHS, 2008).

The Royal College of Obstetricians and Gynaecologists (RCOG) recommends for
previously inactive women or those starting exercise during pregnancy that women should
begin moderate intensity exercise no more than 15 minutes at least three times a week and
progress up to 30 minutes four times a week (RCOG, 2006). The American College of Sports
Medicine (ACSM) recommends that women with morning sickness in the first trimester
should initially perform at least 10 minutes of moderate intensity exercise during pregnancy,

progressing to up to 30 minutes a session, at least three times a week (ACSM, 2014).
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2.3.3.1 Intensity of exercise during pregnancy

The intensity should be a moderate level of exercise as measured by multiple
methods. Firstly, RCOG (2006) recommends the talk test, whereby the exercising pregnant
woman should be able to communicate (in light conversation) during exercise. This is
considered to constitute moderate-level exercise (ACOG, 2002; RCOG, 2006; ACOG, 2015).
This method is the simplest measurement of intensity of exercise that pregnant women of all
backgrounds can easily remember and apply in their exercise regimens. Secondly, the Borg
rating scale is used to measure perceived exertion during exercise. The guidelines
recommend twelve to fourteen perceived exertions for moderate exercise (this is generally
regarded as somewhat hard) (RCOG, 2006; ACOG, 2015). During the exercise activity, the
number that best describes the level of perceived exertion on the Borg rating scale is chosen
based on the question “how hard you feel like your body is working?”’ (Nascimento, Surita &
Cecatti, 2012; Evenson et al, 2014). Midwives must clearly explain the meaning of the scale
and measurement process for perceived exertion.

Thirdly, moderate intensity of exercise is an energy requirement of three to six
metabolic equivalent tasks (METs) (Zavorsky & Longo, 2011). The METs depend on such
factors as types and duration of exercise (Cohen, Plourde & Koski, 2010), which are quite
difficult to calculate in usual care service. Midwives must clearly explain types and time of
exercise for pregnant women. Next, the ACSM recommends the target heart rate (THR)
based on a range of age and BMI for measuring intensity of exercise (ACSM, 2014).
Moderate intensity for pregnant women should meet 60-90% of maximum heart rate. This
method is quite a good measurement because it considers individual factors of pregnant
women such as age and BMI. Pregnant women will be able to measure their heart rate either
manually or with equipment after education from midwives. Finally, oxygen consumption

can be used to measure maximum oxygen uptake. Pregnant women should meet 50-85% of
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maximum oxygen uptake (Artal & Toole, 2003; Prather, Spitznagle & Hunt, 2012). This
method is clearly a difficult application for pregnant women in the real world because it
requires expertise and specific equipment.
2.3.3.2 Contraindication for exercise during pregnancy

ACSM recommends that healthcare professionals (HCPs) should screen for
contraindications before pregnant women engaged in exercise (Artal & Toole, 2003; ACSM,
2014; ACOQG, 2015) and be aware of any warning signs during exercise such as vaginal
bleeding, dizziness and preterm labour. Risks for exercise should be advised such as falls,
muscle injuries and accidents (ACOG, 2002; Artal & Toole, 2003; ACSM, 2014; ACOG,
2015). The Society of Obstetricians and Gynaecologists of Canada (SOGC) and the Canadian
Society for Exercise Physiology (CSEP) recommend Physical Activity Readiness Medical
Examination for Pregnancy (PARmed-X for Pregnancy) as a screening tool for exercise
during pregnancy (Davies et al, 2003). For high-risk pregnancy including existing medical
conditions such as chronic hypertensive disorder, diabetes mellitus, and morbid obesity more
detailed information from a physician or midwife is needed before engaging exercise (Artal
& Toole, 2003; Evenson et al, 2014; ACSM, 2014).

2.3.3.3 Types of exercise during pregnancy

Aerobic exercise, both weight-bearing and non-weight bearing, such as walking,
running, jogging, stationary cycling, swimming, aquatic activities, low-impact aerobics,
prenatal yoga, muscular workouts, and racquet sports are recommended in pregnancy to
maintain physical fitness, improve cardiovascular circulation, and decrease risk of NCDs and
control gestational weight gain (RCOG, 2006; ACSM, 2014; Stan, 2014; ACOG, 2015).
Exercise has been found to be beneficial and safe for both women and their offspring
(RCOG, 2006; Charlesworth et al, 2011; Nascimento, Surita & Cecatti, 2012; Prather,

Spitznagle & Hunt, 2012; Bredin et al, 2013; ACSM, 2014; ACOG, 2015; Suputtitada, 2015).
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However, unsafe activities and contact sports should be contraindicated because these
exercises increase the risk of falling, abdominal trauma, and injury to connective muscle
tissues (RCOG, 2006; ACOG, 2015; Suputtitada, 2015). Exercise in supine position should
be avoided during the second trimester of pregnancy in order to hypotension and Valsalva
manoeuvre in pregnancy (Nascimento, Surita & Cecatti, 2012; Evenson et al, 2014;
Suputtitada, 2015).

In Thailand, recommendations of exercise during pregnancy follow the ACOG
guidelines endorsed by empirical evidence appropriate in the Thai context (Suputtitada, 2015)
for the promotion of mother and child health (The National Economic and Social
Development Board, Thailand, 2011; The National Health Development Plan Committee
(NHDPC), Thailand, 2011). The Department of Health, Thailand developed the
implementation of an action plan for all antenatal care units about promoting exercise during
pregnancy (Department of Health (DoH), Thailand, 2014). The Physical Power for Health
Division adapted steps and types of exercise which are suitable in the Thai context
(Suputtitada, 2015). Generally, nurses and midwives should screen contraindications to
exercise during pregnancy by an individual exercise checklist and women should be made
aware of any warning signs during exercise based on the ACOG guidelines (3™ Regional
Health Promoting Centre, Thailand, 2011; Suputtitada, 2015).

Hence, women in low risk pregnancy should perform at least 30 minutes of moderate
exercise at least three times a week and progress up to a maximum of five times a week (3™
Regional Health Promoting Centre, Thailand, 2011; Suputtitada, 2015). Pregnant women who
are starting exercise or suffering morning sickness in the first trimester should begin
moderate exercise from a minimum of 10 minutes three times a week and progress up to a
maximum of approximately 30 minutes per session four times a week (Davies et al, 2003;

RCOG, 2006; ACSM, 2014).
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2.3.4 Exercise behaviour of pregnant women

The worldwide level of exercise among all age groups is low in both developed and
developing countries (CDC, 2014; The National Heart Foundation of Australia, 2015; WHO,
2015). Globally, 25% of adults aged twenty and above do not get adequate PA while more
than 80% of adolescents have insufficient PA (WHO, 2015). In the UK, one-third of adults
perform moderate intensity of exercise at least once a week for 30 minutes (Health and Social
Care Information Centre, UK, 2014). In the US, half of the national population participate in
regular exercise, but less than 5% of adults perform regular exercise for 30 minutes each day
(The President’s Council on Fitness, Sports and Nutrition, US, 2015). Walking is the most
popular form of exercise in the US, being cited as regular PA by 30% of people (US Bureau
of Labor Statistics, 2008). In Thailand, a quarter of the overall population aged over 18 years
old participate in regular exercise at least three times a week for 30 minutes at moderate to
vigorous intensity, comprising ‘sports’ followed by walking (The National Statistical Office,
Thailand (NSO), 2012). The lower rate of sport or exercise activities is associated with
advanced age, as in the UK (The NHS Information Centre, Lifestyles Statistics, UK, 2011;
NSO, 2012). Sports is the most common exercise (34.7%) followed by walking (20%)
aerobic exercises such as dancing, yoga, fitness, and cycling (NSO, 2012; NSO, 2015).

For pregnant women, nearly one-third of women in the US met the American College
of Obstetricians and Gynecologists (ACOG) guidelines for exercise during pregnancy (Mudd
et al, 2009). Only 8.4% of pregnant women remained active all three trimesters of pregnancy.
The proportion of women who met the ACOG guildelines for exercise during pregnancy
(>150 minutes of moderate intensity exercise per week) was lower: 7.2%, 7.6% and 4.7% in
the first, second and third trimester, respectively (Nascimento et al, 2014). 11.1% of pregnant

urban Chinese women met the ACOG guildelines (Zhang et al, 2014).
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Pregnant women typically had a lower level of exercise than they did during their pre-
pregnancy life (Borodulin et al, 2008; Hegaard et al, 2011; Gaston & Cramp, 2011; Engberg
et al, 2012; Currie et al, 2013; Nascimento et al, 2014). The overall physical activity level of
women decreased between the second and the third trimester of pregnancy for both hour per
week and MET hour per week (p<.001) (Borodulin et al, 2008). Nulliparous women also
decreased the intensity and time spent on exercise during pregnancy than pre-pregnancy
peroid (p<.001). The proportion of women who participated in competitive sports and
moderate-to-heavy activity decreased over the three trimesters of pregnancy. The proportion
of women with sedentary behaviour also increased from 6% in pre-pregnancy period to 29%
during pregnancy (Hegaard et al, 2011).

A review of exercise patterns during pregnancy from 1986 to 2009 revealed that
levels of PA during pregnancy declined (Gaston & Cramp, 2011). Engberg et al (2012)
reviewed 34 studies about life events and change in leisure time physical activity and
concluded that exercise during pregnancy declined from pre-pregnancy to after delivery due
to avoiding any harm for their offspring, and changing the type of physical activity (Engberg
et al, 2012). Most pregnant women decrease exercise and occupational activities, but increase
household activities (Blum, Beaudoin & Caton-Lemos, 2004; Treuth, Butte & Puyau, 2005).
Walking is the most common exercise during pregnancy, followed by swimming and
antenatal exercise as reported by 9,889 women who participated in the AVON Longitudinal
Study of Parents and Children (ALSPAC) in Bristol, AVON Southwest, England (Liu et al,
2011). The statistics of physical activity or exercise in Thai pregnant women are not currently
reported, but the proportion of women who exercise during pregnancy may be lower than
pre-pregnancy, as estimated by the global trend.

However, it is possible that the statistics of exercise during pregnancy may be under

or overestimated. This could be a result of the methods of data collection that vary and
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depend on questions, guidelines of exercise, and types of research. For instance, some studies
collected data of exercise that accumulated minutes per week. Other collected data that
checked the minutes per time and times per week. Several other collected the data by
interview, self-report or health volunteers’ checklists (Borodulin et al, 2008; Mudd et al,
2009; Hegaard et al, 2011; Liu et al, 2011; Gaston & Cramp, 2011; Engberg et al, 2012;
Currie et al, 2013; Zhang et al, 2014; Nascimento et al, 2015). These affect the quality and
quantity of data which may not show the actual level of exercise during pregnancy. Although
exercise during pregnancy provides many benefits for mothers and offspring, the overall
exercise level during pregnancy in both developed and developing countries is still declining.
There might be some other significant factors affecting the exercise behaviour during
pregnancy.

2.4 Exercise in pregnancy in Thailand

As part of usual care in Thailand, HCPs spend approximately 15-20 minutes on
general health advice during pregnancy, which includes brief advice on topics of working,
physical activity, and exercise for all low risk pregnant women in the second or third
appointment at an antenatal care clinic. Advice about exercise is provided only once at 16-28
weeks of gestation. This takes approximately 30 minutes in a prenatal education class
facilitated by nurse educators as part of usual care at an antenatal care clinic (3" Regional
Health Centre, Thailand, 2011; MoPH, 2012). Several issues have emerged as limitations to
exercise behaviour in pregnancy for Thai pregnant women.

Firstly, there is limited coverage on exercise during pregnancy in the mother and child
health handbook. The handbook consists of general advice during pregnancy, some of which
includes physical activity and exercise during pregnancy (MoPH, 2012). Secondly, pregnant
women may experience fatigue from a long wait during antenatal care service, which

generally takes around three to four hours (Sanklaleak, Boromtanarat & Tiautchasuwan,
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2014). Thirdly, the antenatal care clinics in Thailand do not have a routine exercise
programme during pregnancy (3™ Regional Health Centre, Thailand, 2011). Thus, HCPs may
lack feedback about pregnant women’s exercise behaviour and knowledge that would be
useful for improving specific information and promoting exercise individually.

Lastly, the prenatal education class usually has a nurse or midwife who teaches many
sessions about how to care for oneself during pregnancy, including exercise. This nurse or
midwife cannot give in-depth advice due to limited time and resources. In addition, HCPs in
an antenatal care clinic have a range of responsibilities for promoting health behaviour such
as physical examination, counselling for screening, well-being advice, and management of
common symptoms during pregnancy (MoPH, 2013).

In light of the above, it is likely that typical antenatal care clinic in Thailand is unable
to deliver efficient exercise support to improve exercise behaviour in pregnant women, which
may result in low level of exercise behaviour in pregnant women (Piravej & Saksirinukul,
2001; Currie et al, 2013). This scoping review has identified the benefits of exercise in
pregnancy clearly and therefore it is necessary to understand what motivates or prevents
women from engaging with exercise while being pregnant before considering how to design a
study to meet the recommendations of the Royal Thai Government.

e An exercise programme for pregnant women

An educational programme of exercise for pregnant women may play an important
role in antenatal care, which consequently creates challenges for HCPs in promoting the level
of exercise behaviour for the benefits of mothers and offspring. For this reason, the
integration of the exercise programme into the usual antenatal care clinic is introduced so as
to deliver better services, including an increase in exercise level of pregnant women in the

long term.
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In Thailand, there is a small number of studies about exercise programmes for
pregnant women. Several studies established a programme based on self-efficacy (Bandura,
1997) and social support (House, 1981) models. Results of these studies explained the effects
of programmes on the self perception of self-efficacy and social support, which can lead to
increased levels of exercise (Mornsang, 2009; Parnkasem, 2013). These studies may not
provide sufficient evidence to enhance exercise behaviour because of their small sample sizes
and a lack of some significant factors of barriers and facilitators to exercise in pregnancy. It is
noticeable that there was no integration of the exercise programmes into the usual antenatal
care clinic.

Currie, et al (2013), in reviewing strategies for improving the declining rate of
physical activity during pregnancy found that the duration of exercise intervention for
changing behaviour should be at least four weeks (Currie, et al, 2013). According to several
behavioural change theories: Pender’s Health Promotion model, Transtheoretical model
(TTM), and Planned Behaviour, the model process intervention consists of two phases: the
short-term (three months or less), and the long-term (over three months) (Supavitipatana et al,
2012; Gaston et al, 2013; Pantaecwan & Prasittivatechakod, 2014). Therefore, the appropriate
duration of intervention for enhancing the exercise level may be somewhere between ten to
twelve weeks. As pointed out by Kramer & McDonald (2006), an exercise programme
processing an intervention for at least ten weeks generated short-term benefits for mothers
and offspring such as body fitness, control body weight gain, muscle strength and a
decreasing rate of macrosomia (Kramer & McDonald, 2006).

The appropriate gestational period for engaging in the exercise programme varies in
evidence, guidelines and policies (Cioffi et al, 2010; Mornsang, 2009; Supavitipatana et al,
2012; Gaston et al, 2013; Parnkasem, 2013). In the first trimester of pregnancy, mothers face

great changes: physical, psychological and social. They feel uncertain and vulnerable
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(Yanamandra & Chandraharan, 2012). Cioffi et al (2010) suggested the second trimester
period (> 20 weeks of gestation) as appropriate stage for engagement in exercise during
pregnancy. Firstly, mothers have more emotional stability that results from the level of
hormone, physical, psychological and social changes. Secondly, discomfort caused by
pregnancy in the first trimester such as morning sickness and fatigues is generally relieved.
Finally, mothers in the second trimester develop maternal role attainment to enter
motherhood, develop maternal and fetal relationships by changing health behaviour to take
care of the baby (Mercer, 2004; Yanamandra & Chandraharan, 2012).

In addition, healthy pregnant women can continue moderate intensity of exercise
regularly until childbirth (Cioffi et al, 2010) following the recommendations of exercise in
pregnancy (RCOG, 2006; ACSM, 2014; ACOG, 2015) due to benefits of exercise in the third
trimester and birth process such as a relief in low back pain and an increase in tolerance of
pain during labour (Field, 2011; Horak & Osmam, 2012; Kordi et al, 2013). Therefore, the
exercise programme should be begin in the second trimester of pregnancy and continue into
the third trimester until childbirth. Based on a scoping review, it is clear that obesity and
overweight in pregnant women affect maternal health and child outcomes, including
increased risks of NCDs and the next generation obesity. In response to this problem, regular
exercise during pregnancy can increase physical fitness, decrease risk of cardiovascular
diseases and control gestational weight gain, including reducing antenatal depression.
However, according to the statistics, the levels of exercise behaviour during pregnancy are
low and even lower in the pre-pregnancy and postnatal periods, which is occurring in
Thailand as well. To gain better insights into barriers and facilitators to exercise in pregnant
women an in-depth narrative review is presented in Chapter Three. These findings from the
narrative review are of particular relevance to designing the exercise programme for pregnant

women and were used in the co-design workshops with women and HCPs.
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CHAPTER3
REVIEW OF BARRIERS AND FACILITATORS TO EXERCISE

IN PREGNANCY

Subsequent to Chapter Two, this chapter describes an in-depth narrative review as an
analysis of papers that address the existing knowledge and present perspectives on barriers
and facilitators to exercise in pregnant women, including justification for conducting this
study (Noble & Smith, 2018). The barriers and facilitators to exercise in pregnancy were
identified from a broad scoping review on overweight and obesity, the importance of exercise
and the subsequent exercise recommendations for pregnant women. The review of barriers
and facilitators to exercise in pregnancy has promoted a better understanding about exercise
behaviour of pregnant women. It helped clarify and link the research aims and questions, and
contributed evidence to the design phase of the study to ensure that the exercise programme
would include evidence based facilitators to maximise engagement.

Barriers and facilitators to exercise in pregnant women

This in-depth analysis of papers was carried out to identify evidence from both
qualitative and quantitative approaches on the topic of barriers and facilitators to exercise in
pregnant women in different contexts and countries worldwide. The review is reported in five
sections: 1) review questions, 2) literature search, 3) study selection and quality assessment
of studies, 4) data extraction and analysis, and 5) summary and report of finding. Each stage
of this review were proceeded under supervision of the supervisors for making clear a
purpose and checking accuracy of each process as a consultation.

Physical activity (PA) and exercise behaviour during pregnancy are dependent on
several intrinsic and extrinsic factors, including characteristics of pregnant women, their

socio-economic status and levels of social support. Several studies indicate significant points
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that are either barriers or facilitators (Evenson et al, 2009; Leiferman et al, 2011). A barrier is
defined as something or someone that may be imagined or real which consists of perceptions
concerning the unavailability, inconvenience, expense, difficulty, or time-consuming nature
of a particular action (Pender, 2002). It also addresses a negative association with a regular
leisure-time PA or exercise (Adachi-Mejia et al, 2010).

A facilitator is defined as someone or something which helps, contributes, guides, and
aids the process (Pierce, Cheesebrow & Braun, 2000). The roles of facilitators include a
coordinator, catalyst, observer, climate setter, communicator, enabler, and learning coach,
depending on situations and conditions (Shephard, 2014). For a clear comparison, this study
has divided barriers and facilitators into three dimensions: intrapersonal, interpersonal and
environmental.

3.1 Review questions

The main review question asks: what are barriers and facilitators to exercise in

pregnancy?
3.2 A literature search

A literature search was undertaken on six electronic databases provided by University
of East Anglia (UEA) Library Search: Medline (EBSCO), EMBASE, CINAHL, PsycINFO,
and PubMed Central (PMC), including additional search from EthOS (e-theses online
service) from database inception in 2005 and January 2018. The searches were performed in
March 2015 and updated in February 2018. The search strategy comprised three concepts:
barriers and facilitators; exercise/physical activity; and pregnancy. For each concept, key
words and MeSH terms were combined with the ‘OR’ operator and the results were
combined with the ‘AND’ operator. For example, a comprehensive search strategy was
developed combining the following keywords: [(barriers OR obstacles OR challenges) AND

(exercise OR physical activity OR fitness) AND (pregnancy OR pregnant OR prenatal OR
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antenatal OR maternal OR perinatal)], and [(facilitators OR motivators OR enablers) AND
(exercise OR physical activity OR fitness) AND (pregnancy OR pregnant OR prenatal OR
antenatal OR maternal OR perinatal)].

Inclusion criteria included: (1) qualitative and quantitative studies, (2) full-text
articles published in peer-reviewed journals, and (3) full theses. Studies were excluded if they
focused on high-risk pregnant women, defined as pregnant women with conditions,
complications, and diseases during pregnancy such as hypertensive disorders, cardiovascular
diseases, gestation diabetes mellitus (GDM), overweight and obesity and severe anaemia. In
addition, studies were excluded if they are published in non-English language and if the
results showed that there was no available access to the full-text article. The search strategy
for the review of barriers and facilitators to exercise during pregnancy is presented in Figure
3.1 based on the PRISMA statement, 2009 (Moher, Liberati, Tetzlaff, Altman, the PRISMA
Group, 2009).

There were 2,245 articles in total from the search. After duplicates were removed, the
remaining 1,034 articles were screened by considering the title, then abstract. After the title
and abstract screening, 103 articles were eligible for the review. Following the full text
review, 73 articles were excluded: 68 did not meet the inclusion and exclusion criteria while
full papers could not be found in five studies. Six literature and systematic review studies
were excluded because the outcomes found in these studies were secondary information. Two
articles were excluded because they were non-English language. In total, 21 studies reported
in 22 articles were included in the review: eight studies (reported in nine articles) with a
quantitative design, 12 studies with a qualitative design, and the other with a mixed-methods

design.
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Figure 3.1: The review of barriers and facilitators to exercise during pregnancy
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3.3 Study selection and quality assessment of studies
The review included two types of the study: quantitative and qualitative. Quantitative studies
were assessed, according to a checklist specifically designed for the evaluation of
descriptive/cross-sectional study. The checklist is comprised of 11 items covering study
design, methods, sample size, accuracy of measurement, data collection, analysis, result and
validity (Albert Einstein College of Medicine of Yeshiva University, New York, 2002).
Qualitative studies were assessed using the assessment tool from the Critical Appraisal Skills
Programme (CASP). The checklist is comprised of 10 items covering study design, data
collection, analysis, result and validity (CASP, 2017). The studies were evaluated in
accordance with the criteria of quality, credibility and accuracy. The content of the studies
was checked using the appropriate CASP tools and quality evaluated according to the criteria.
The papers were assessed and graded for quality and accuracy with all selected studies
meeting a grade of satisfactory (see Appendix AB). No study was excluded based on the

useful data.

3.4 Data extraction and analysis

Data were extracted from the included articles using a data sheet comprising the
study’s author and year, country of research, study design, sample size and characteristics,
data collection, and key findings. Qualitative studies were analysed using an inductive
approach and then categorised into themes and sub-themes (Thomas, 2006). For quantitative
studies, the data were analysed using the socio-ecological model by categorising findings into
themes. Findings were summarised and grouped under the categories: intrapersonal,
interpersonal, and environmental barriers and facilitators to exercise during pregnancy for

qualitative analysis (Golden & Earp, 2012).
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3.5 Findings

Twenty- two articles comprising quantitative and qualitative studies, were included in
this review. A summary of the studies is shown in Table 3.1. The included studies were
published between 2009 and 2017. Data came from 11 different countries; most studies were
conducted in the United States of America (USA) (n=9), followed by Australia (n=3), Canada
(n=3), Norway (n=1), Brazil (n=1), Portugal (n=1), Sweden (n=1), South Africa (n=1),
Netherlands (n=1), and only two studies from Eastern countries China (n=1), and Hong Kong
(n=1). Number of participants in the included studies ranged from nine to 1,535 participants.
These studies included low risk pregnant women representing a range of age groups, parity,
body mass index, education, race/ethnicity, and socioeconomic backgrounds.

Regarding data collection, data in the quantitative research were collected through
open-ended questions in two studies, closed questionnaires in ten studies, and barrier and
facilitator scale in only one study. Data collection methods used in the qualitative research
included focus groups in five studies, face-to-face interviews in three studies, and a
combination between face-to-face and telephone interviews in only one study. Telephone
interviews and open-ended questions via a face-to-face questionnaire were used in the mixed

methods study.
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Table 3.1: Descriptive study characteristics from 21 studies (reported in 22 articles)

Study Sample size and Quality
Author(s)/year | Country Data collection
design characteristics assessment
"Marquez et al. | USA Qualitative | n=20, pregnant Latina and Three focus groups: two groups of pregnant
(2009) non-Latina White women at | Latina women (n=13), one group of non-Latina Satisfactory
< 28 weeks of gestation White women (n=7)
2Cioffi et al. Australia | Qualitative | n=19, pregnant women at all | 19 women participated in face-to-face
(2010) trimesters (first, second, and | interviews, 16 women participated in the )
Satisfactory
third) individual interviews and remained in a small
group interview
SLeifermanet | USA Qualitative | n=25, pregnant women Individual and paired interviews with the
al. (2011) between 17-40 weeks of interview guide (consisted of 12 questions that
gestation assessed interpersonal beliefs, motivating factors Satisfactory
and supports, and barriers. Each interview took
an average of 40 minutes to complete
“Krans & USA Qualitative | n=34, African American, Six focus groups with three to four participants
Chang (2011) low income pregnant women | in each group. Focus groups were led by one of _
Satisfactory

at all trimesters (first,

second, and third)

two moderators using open-ended and semi-

structured questions
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Table 3.1: Descriptive study characteristics from 21 studies (reported in 22 articles) (Continued)

Study Quality
Author(s)/year | Country Sample size and characteristics Data collection
design assessment
Krans & USA Qualitative | n=34, African American, low income pregnant | Six focus groups with two to eight
Chang (2012) women at all trimesters (the same population as | participants in each group Satisfactory
that of Krans & Chang, 2011)
SBennett etal. | Canada | Qualitative | n=9, pregnant women between 10 and 39 Individual interviews for a total 18
(2013) weeks of gestation semi-structured interviews.
Semi-structured interviews: seven women with face-to-face interviews, and two | Satisfactory
women with telephone interviews at two different times: (1) 10-35 weeks, and (2) 31-
39 weeks of gestation
"Groth & USA Qualitative | n=26, African American, low-income pregnant | Three focus groups with seven to
Morrison- women at all trimesters. 60% of the women ten participants in each group with | Satisfactory
Beedy (2013) were in the first 20 weeks of pregnancy an interview question guide
%Fieril et al. Sweden | Qualitative | n=17, pregnant women between 15 and 35 Semi-structured, face-to-face
(2014) weeks of gestation who did regular highly interviews after the completion of
repetitive resistance training (once or twice a the intervention study of the
Satisfactory

week for 5 weeks or longer) efficacy of a resistance training
programme during pregnancies

from 2006 to 2009
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Table 3.1: Descriptive study characteristics from 21 studies (reported in 22 articles) (Continued)

Quality
Author(s)/year | Country | Study design Sample size and characteristics Data collection
assessment
""Muzigaba, South Qualitative n=34, pregnant women from low Five focus groups with six to eight
Kolbe- Africa socioeconomic communities at all | participants in each group with a stratified '
' ‘ Satisfactory
Alexander & trimesters random selection
Wong (2014)
"Duncombe et | Australia | Quantitative Total of 158 pregnant women: Mailed questionnaire with closed
al. (2009) n=158 at 16-23 weeks of gestation, | questions at: 16-23 weeks of gestation,
n=152 at 24-31 weeks of gestation, | 24-31 weeks of gestation, and 32-38
and n=144 at 32-38 weeks of weeks of gestation.
. Satisfactory
gestation completed all data
*n=158 at 16-23 weeks of gestation, n=153 at 24-31 weeks of gestation, and
n=143 at 32-38 weeks of gestation completed data about reasons for participating
and not participating in exercise.
?Haakstad et Norway | Quantitative Total of 467 healthy pregnant A questionnaire with closed questions,
al. (2009) (Cross- women self-administered at home between 32 and '
‘ . Satisfactory
sectional 36 weeks of gestation.
design)
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Table 3.1: Descriptive study characteristics from 21 studies (reported in 22 articles) (Continued)

Sample size and Quality
Author(s)/year | Country | Study design Data collection
characteristics assessment
BCramps & Canada | Quantitative | Total of 160 pregnant women | Online questionnaire via e-mail with both open-
Bray (2009) completed questionnaires at ended and closed questions at: 18 (T1), 24 (T2), '
' Satisfactory
18, 24, 30, 36 weeks of 30 (T3), 36 (T4) weeks of gestation
gestation (T1, n=59; T2, n=86; T3, n=97; T4, n=106)
“Evenson & | USA Quantitative | 1,306 pregnant women at 27- | Phone interviews with closed questions at 17-22
Bradley (2010) 30 weeks of gestation weeks of gestation and medical records for
personal characteristics; phone interviews at 27-
30 weeks of gestation for physical activity advice .
‘ o Satisfactory
from health professionals, and self-administered
questionnaires at 24-29 weeks of gestation for
exercise before and during pregnancy and beliefs
about exercise
ISRibeiro & Brazil Quantitative | Total 161 pregnant women at | Structured questionnaire used for individual
Milanez (2011) (Descriptive | 32 weeks of gestation interviews with pregnant women at 32 weeks of Satisfactory
study) gestation
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Table 3.1: Descriptive study characteristics from 21 studies (reported in 22 articles) (Continued)

Study Sample size and Quality
Author(s)/year | Country Data collection
design characteristics assessment
$Marshall, Southeast | Qualitative 88 healthy pregnant women A self-administered questionnaire, open-ended
Bland & USA (Descriptive | living in rural communities at | questions asking, “What is stopping you?”
Melton (2013) design) all trimesters related to perceived barriers to regular exercise
. - - — Satisfactory
*Rural = outside Census Places with a population <25,000 and within an area
designated as nonmetro based on definitions of the Federal Office of Management
and Budget (United States Department of Agriculture, 2010)
"Melton et al. | USA Quantitative | 88 pregnant women in a rural A self-administered questionnaire with closed
(2013) (Cross- south-eastern region of the questions on exercise self-efficacy, perceived .
. . ) Satisfactory
sectional United States benefits of exercise, and awareness of safety
study) precautions
"Da Costa & Canada Quantitative | 82 healthy pregnant women at | A self-administered questionnaire with a scale
Ireland (2013) the first trimester (13 mean assessing exercise benefits/barriers, self-efficacy | Satisfactory
weeks of gestation) for exercise, and social support for exercise
¥Santos et al. | Portugal | Quantitative | 133 pregnant women: 102 and | A self-administered questionnaire with closed
(2014) (Prospective | 97 women completed. The questions and free-response section; data were
study) final sample consisted of 82 collected in two stages: (1) at 10-12 weeks of Satisfactory

women who participated in

both trimesters

gestation (baseline), (2) at 20-22 weeks of

gestation (the time of second ultrasound)
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Table 3.1:

Descriptive study characteristics from 21 studies (reported in 22 articles) (Continued)

Quality
Author(s)/year | Country | Study design | Sample size and characteristics Data collection
assessment
PGuelfi et al. Chinaand | Quantitative | Pregnant women at 18-26 weeks of | A self-administered questionnaire
(2015) Australia gestation, n=240 in China, n=215 | with closed questions while waiting
. . ) ) Satisfactory
in Australia for their antenatal appointments.
n=227 China, n=186 Australia completed participant characteristics
2%Pyt, Chuang | Hong Kong | Quantitative | 261 pregnant women completed A self-administered questionnaire
& Chan (2015) (Prospective | the questionnaire in both trimesters | with closed questions and face-to- ‘
o Satisfactory
cohort study) | (first and second) face at the antenatal clinic, Hong
Kong
*534 pregnant women completed the questionnaire at the first trimester;
261 pregnant women completed the questionnaire at the second trimester Satisfactory
(24-28 weeks of gestation).
2'Merkx et al. | Netherlands | Quantitative | n=455 healthy pregnant women of | A secondary analysis of a cross-
(2017) all gestational ages sectional survey. Data were collected Satisfactory
through a closed questionnaire

59




Table 3.1: Descriptive study characteristics from 21 studies (reported in 22 articles) (Continued)
Quality
Author(s)/year | Country | Study design | Sample size and characteristics Data collection
assessment
2’Evenson et al. | USA Quantitative | 1,535 pregnant women at 27-30 (1) Telephone interviews, face-to-face
(2009) (qualitative weeks of gestation for survey, 58 questionnaire with open-ended
included) pregnant women in focus group questions at the first prenatal visit for .
Satisfactory

(group specific to race/ethnicity

= Hispanic, Non-Hispanic African American, or Non-Hispanic Whites)

survey (2) 13 focus groups with
pregnant women between 20 and 37

weeks of gestation
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3.5.1 Barriers to exercise during pregnancy

Barriers to exercise during pregnancy were reported in 21 studies (reported in 22
articles). A summary of barriers to exercise during pregnancy from 21 studies (reported in 22
articles) is shown in Table 3.2. In this study, the barrier is divided into three categories:
intrapersonal, interpersonal, and environmental. Firstly, intrapersonal categories include two
sub-categories: health and non-health related intrapersonal barriers. Secondly, interpersonal
barriers focus on a lack of advice, information, and social support. Lastly, environmental
barriers are weather, resources/accesses and policies for exercise during pregnancy.

e Intrapersonal barriers

Intrapersonal barriers are the most frequently cited in all of the studies. Health-related
intrapersonal barriers are found to mainly reduce the level of regular exercise or leisure time
PA during pregnancy. According to Leiferman et al (2011), common health-related
intrapersonal barriers comprise tiredness, dizziness, palpitations, lack of sleep, shortness of
breath, musculoskeletal problems, and discomfort during pregnancy (Leiferman et al, 2011,
Marshall, Bland & Melton, 2013), including complications during pregnancy and pre-
pregnancy such as previous history of miscarriages, threatened abortion, irregular
contraction, and premature labour (Evenson et al, 2009).

Physical limitations that occur with stages of pregnancy cover all periods of
pregnancy (first, second and third trimesters) (Krans & Chang, 2011). In the first trimester,
this includes nausea and vomiting or hyperemesis gravidarum, fatigue and dizziness. During
the second and third trimesters, back pain and pelvic pain can be a barrier to PA (Cramp &
Bray, 2009). In their study of perceived barriers to PA, Evenson et al (2009) found that 52%
of 1,535 participants experienced health-related barriers including tiredness, shortness of
breath, and musculoskeletal problems, including the fear of harming the fetus and feeling ill

(Fieril et al, 2014). Moreover, pregnant women with a depressed mood during pregnancy
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perceive low self-efficacy and high barriers that inhibit positive exercise behaviour (Da Costa
& Ireland, 2013).

Non-health-related intrapersonal barriers are important causes for the decreased rate
of regular exercise and leisure time PA during pregnancy (Leiferman et al, 2011), especially
among rural and low-income pregnant women (Krans & Chang, 2012; Melton et al, 2013).
Busyness or a lack of time is the principal and most prevalent reason given for inactive
leisure time PA. Several studies indicate that non-health-related intrapersonal barriers
comprise low motivation, dislike of exercise, a lack of interest, a lack of knowledge and skills
about PA or exercise, ethnicity/race belief and low self-efficacy (Evenson et al, 2009;
Leiferman et al, 2011; Krans & Chang, 2012; Marshall, Bland & Melton, 2013; Santos et al,
2014). Household tasks, family responsibilities, employment, long work days, being busy at
work, and child caring were cited by pregnant women as reasons for their lack of time for
exercise (Cramp & Bray, 2009; Krans & Chang, 2011; Krans & Chang, 2012). In addition,
low income and rural pregnant women are more concerned about financial problems than
exercise. As a result of low levels of household income, they are deprived of time and
enjoyment of exercise (Krans & Chang, 2012).

e Interpersonal barriers

Interpersonal barriers are affected by a lack of advice and information from healthcare
professionals (HCPs) and lack of social support. Such a lack is significantly associated with
inadequate and inaccurate knowledge about types, duration, intensity, benefits and risks of
exercise during pregnancy (Krans & Chang, 2011; Melton et al, 2013). Women are found to
misunderstand the effects of exercise during pregnancy related to preterm labour, low birth
weight, and neonatal abnormalities. Women who had not got advice about exercise from
health professionals is associated with decreased regular exercise in the third trimester of

gestation. It illustrated the consistency of antenatal exercise information received from health
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professionals is statistically significant (Haakstad et al, 2009). Hispanic women in the USA
received conflicting advice on PA by their family members healthcare teams (for instance,
some of them recalled doctors advising them “don’t do too much movement” without
explanation); and thereby generally tended to follow their mothers’ advice because it was
delivered with greater rationale and certainty (Evenson et al, 2009).

A lack of social support is defined as a lack of motivation or encouragement from a
spouse/ husband, friends and family. Several studies reported that low level of exercise
significantly correlated with pregnant women who perceived low level of emotional
wellbeing and self-esteem support from a significant person such as a husband, friend, family
member or partner (Evenson et al, 2009) including lack of social role models on exercise
(Haakstad et al, 2009; Krans & Chang, 2011). They also experienced severe levels of nausea

and fatigue and higher levels of stress and anxiety (Evenson et al, 2009).

Moreover, interpersonal barriers should be considered with such specific subgroups of
pregnant women as cultures and ethnicities, minority groups, teenage pregnancy, rural
mothers, and low-income women because these groups have seriously changed marital status,
social role and economic status. Most of them perceive a lower level of social support than
those who attain a high socioeconomic status and are well-prepared for pregnancy (Krans &
Chang, 2012; Marshall, Bland & Melton, 2013). First-generation immigrant Hispanic
mothers in the USA with a high BMI described interpersonal relationship problems when
they went outside without their family members. They felt lonely because of language and
transportation barriers to PA (Evenson et al, 2009).

e Environmental barriers

Environmental barriers significantly impact on pregnant women engagement in

exercise during pregnancy (Evenson et al, 2009). These barriers include weather, a lack of

resources/accesses, and policies (Evenson et al, 2009; Leiferman et al, 2011; Santos et al,
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2014). Pregnant women have low levels of regular exercise because they perceive a lack of
facilities of PA and high cost of accessing resources (Leiferman et al, 2011). In Portugal
Government policy also contributes to a decrease in the level of exercise during pregnancy,
caused by costly of leisure physical activity (Santos et al, 2014), a lack of PA guidelines, and
facilitators for PA promotion including inconvenience of accessing services which are also
insufficient in North Carolina, USA (Evenson et al, 2009). Winter in Europe and North
America negatively affects PA due to inclement weather factors (Leiferman et al, 2011). On
the other hand, it can be inferred that in the extreme heat in tropical countries (including
Thailand) may also become a hindrance to PA during pregnancy. It impacts on body
temperature regulation and results in imbalance between heat production and heat loss
(Martens et al, 2006; Yanamandra & Chandraharan, 2012). A summary of barriers to exercise

during pregnancy from 21 studies (reported in 22 articles) is shown in Table 3.2.
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Table 3.2: Barriers to exercise during pregnancy from 21 studies (reported in 22 articles)

Level

Sub-level

Descriptive barriers reported in the studies

Reference number of studies

Intrapersonal

1. Health-related

Physical and psychological changes during pregnancy
including body changes, discomfort related to pregnancy,
physical limitations/restrictions, tiredness, low energy
dictate activity, feeling restricted, fatigue, dizziness,
palpitations, musculoskeletal problems such as pelvic
pain, breast tenderness, sore knees, pressure from the
uterus, back pain, or soreness, irregular contractions, less
time due to longer sleep, shortness of breath, and
sickness. Concern with pregnancy complications
(Avoiding complications and harm to baby, caused by
risks during pregnancy such as miscarriage, premature

labour), and other medical conditions

Marquez et al. (2009); Cioffi et al. (2010),
Leiferman et al. (2011); Krans & Chang
(2011); Bennett et al. (2013); Groth &
Morrison-Beedy (2013); Marshall, Bland &
Melton (2013); Fieril et al. (2014); Muzigaba,
Kolbe-Alexander & Wong (2014); Duncombe
et al. (2009); Haakstad et al. (2009); Cramps
& Bray (2009); Ribeiro & Milanez (2011);
Melton et al. (2013); Da Costa & Ireland
(2013); Santos et al. (2014); Guelfi et al.
(2015); Put, Chuang & Chan (2015); Merkx
et al. (2017); Evenson et al. (2009)

2. Non-health

related

Individual’s knowledge, perceptions, attitudes, beliefs,
responsibilities and commitments such as lack of time or
busyness, work, excuse, childcare, housework, lack of
energy or laziness, lack of motivation, lack of enjoyment,
inadequate or inaccurate knowledge, misperceptions and

concerns about exercise and safety during pregnancy,

Marquez et al. (2009); Cioffi et al. (2010);
Leiferman et al. (2011); Krans & Chang
(2011); Krans & Chang (2012); Bennett et al.
(2013); Groth & Morrison-Beedy (2013);
Marshall, Bland & Melton (2013); Fieril et al.
(2014); Muzigaba, Kolbe-Alexander & Wong
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Table 3.2: Barriers to exercise during pregnancy from 21 studies (reported in 22 articles) (continued)

Level Sub-level Descriptive barriers reported in the studies Reference number of studies
Intrapersonal | 2. Non-health African American cultural influences, cost, dislike for (2014); Duncombe et al. (2009); Haakstad et
related exercise, concern for the baby, no wish for over- al. (2009); Cramps & Bray (2009); Evenson
exercise, low self-efficacy, low self-confidence, anxiety | & Bradley (2010); Ribeiro & Milanez (2011);
regarding the fetus/harmful to the fetus or the Melton et al. (2013); Da Costa & Ireland
pregnancy, unsureness of exercise safety, lack of (2013); Santos et al. (2014); Guelfi et al.
interest, negative experience with exercise, no history of | (2015); Put, Chuang & Chan (2015); Merkx
habit of activity or exercise, discomfort in exercise. et al. (2017); Evenson et al. (2009)
Interpersonal | 1. Lack of advice | Lack of role model, lack of informational support/advice | Marquez et al. (2009); Leiferman et al.

and information

from healthcare workers, lack of healthcare providers,

guidance, and counselling.

(2011); Krans & Chang (2011); Fieril et al.
(2014); Muzigaba, Kolbe-Alexander & Wong
(2014); Haakstad et al. (2009); Ribeiro &
Milanez (2011); Marshall, Bland & Melton
(2013); Melton et al. (2013); Put, Chuang &
Chan (2015); Merkx et al. (2017); Evenson et
al. (2009)

2. Lack of social

support

Lack of social network and support systems with
specific relationships such as friends and family
members, lack of social norms, lack of emotional and

informational support, African American cultural

Leiferman et al. (2011); Krans & Chang
(2011); Muzigaba, Kolbe-Alexander & Wong
(2014); Haakstad et al. (2009); Cramps &
Bray (2009); Da Costa & Ireland (2013);
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Table 3.2: Barriers to exercise during pregnancy from 21 studies (reported in 22 articles) (continued)

Level Sub-level Descriptive barriers reported in the studies Reference number of studies
Interpersonal | 2. Lack of social | influences, lack of external motivation, conflicting advice | Santos et al. (2014); Put, Chuang & Chan
support between family members and others, values on their family | (2015); Merkx et al. (2017); Evenson et al.
members and cultural aspects of advice, attitudes to avoid | (2009)
harmful exercise, isolation from other people (feeling
isolated, caused by language and transportation in Hispanic
women (not having friends), having no one to exercise
with, exercise habits of parents/siblings during childhood
Environmental | 1. Weather Adverse weather such as too cold, too hot, bad weather, Marquez et al. (2009); Leiferman et al.
seasons of the year (2011); Cramps & Bray (2009); Evenson et
al. (2009)
2. Lack of Lack of accessibility to trails, parks, lack of transportation, | Marquez et al. (2009); Cioffi et al. (2010);
resources/access | financial constraints including household income below the | Leiferman et al. (2011); Krans & Chang
poverty level, lack of facilities in neighbourhood, safety, (2011); Muzigaba, Kolbe-Alexander &
and resources, minimal public resources for recreation and | Wong (2014); Haakstad et al. (2009);
physical activity, not enough recreational facilities, lack of | Cramps & Bray (2009); Da Costa & Ireland
available exercise options (2013); Santos et al. (2014); Evenson et al.
(2009)
3. Policies Policy with transportation, work, school conflict, being too | Santos et al. (2014); Evenson et al. (2009)

costly
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3.5.2 Facilitators to exercise during pregnancy

Facilitators to exercise during pregnancy were reported in 18 studies (reported in 19
articles). A summary of facilitators to exercise during pregnancy from 18 studies (reported in
19 articles) is shown in Table 3.3. In this study, facilitators are divided into three categories:
intrapersonal, interpersonal, and environmental. Firstly, intrapersonal category includes
benefits of exercise and intrinsic motivation. Secondly, interpersonal facilitator focuses on
advice and information from HCPs and social support. Lastly, environmental facilitator
comprises weather, and resources/accesses for exercise during pregnancy.

e Intrapersonal facilitator

The most cited facilitator for exercise among pregnant women is intrapersonal, that is,
the notion of exercise benefits during pregnancy and intrinsic motivation. Intrapersonal
factors contribute to increased interest in exercise, self-efficacy, and self-confidence in
exercise (Evenson & Bradley, 2010; Leiferman et al, 2011; Da Costa & Ireland, 2013). Short-
term benefits of exercise during pregnancy create powerful facilitators for exercise in
pregnancy, including the perceived benefits of physical fitness and body shape, easier
childbirth, recovery after childbirth, and taking care baby after birth: from immediate or
within one-year (Marquez et al, 2009; Cioff et al, 2010; Leiferman et al, 2011; Krans &
Chang, 2012).

Cioffi et al (2010) studied nineteen pregnant women by conducting one-on one
interviews and a small discussion group. Pursuant to their research, some pregnant women
revealed that exercise during pregnancy improved their weight gain, reduced discomfort as a
result of physical and psychological changes, and developed fetal well-being, which
motivated them to perform exercise during pregnancy (Cioffi et al, 2010).

Several studies have shown that intrinsic motivation has a significant impact on

antenatal exercise such as self-efficacy, self-confidence and beliefs (Evenson & Bradley,
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2010; Leiferman et al, 2011). This leads to intention to change health behaviour, particularly
exercise. Also, pre-pregnancy activity is found with higher intrinsic facilitators for antenatal
exercise than pre-pregnancy inactivity (Haakstad et al, 2009). Self-efficacy correlates with
interest and motivation to conduct PA during pregnancy (Melton et al, 2013). Previously
active women perceive higher self-efficacy and lower barriers to exercise during pregnancy
than pre-pregnancy inactive ones (Da Costa & Ireland, 2013).

e Interpersonal facilitators

Interpersonal facilitators are often cited in the studies. Social support from family and
friends is the most cited and thus becomes an important facilitator for exercise in pregnancy
(Marquez et al, 2009; Leiferman et al, 2011; Melton et al, 2013). Social support, especially
emotional support from family members and friends, is significantly related to lower anxiety
levels and higher self-efficacy for exercise during pregnancy (Leiferman et al, 2011; Melton
et al, 2013). Pregnant women felt that social support reduces negative psychological mood
and fear of harming the fetus, as well maintaining exercise behaviour in pregnant women
(Krans & Chang, 2011; Leiferman et al, 2011; Riberiro & Milanez, 2011).

Further, advice and information from HCPs have an impact on exercise behaviour in
pregnant women (Leiferman et al, 2011; Put, Chuang & Chan, 2015). Informational supports
from HCPs facilitate pregnant women to attain adequate knowledge of exercise during
pregnancy ( Marquez et al, 2009; Riberiro & Milanez, 2011; Fieril et al, 2014; Muzigaba,
Kolbe-Alexander & Wong, 2014) and also motivate them to engage in exercise (Marquez et
al, 2009; Cioffi et al, 2010; Put, Chuang & Chan, 2015) such as walking, swimming, or yoga
(Leiferman et al, 2011).

e Environmental facilitators
Health behaviour is associated with the environment, particularly exercise behaviour.

Several studies found a positive relationship between environmental factors and pattern of
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exercise behaviour (Marquez et al, 2009; Krans & Chang, 2011). Environmental factors
include weather, access to resources (i.e. free resources and cost for exercise), and resources
of exercise (i.e. green space, gym, and park) that motivate exercise in pregnant women.
Pregnant women explained that weather in summer motivated their regular PA. They enjoyed
going outside, which increased opportunities for exercise (Leiferman et al, 2011). Latino and
non-Latino white pregnant women in America said that good weather encouraged them to
engage in exercise (Marquez et al, 2009). Apparently, this is specific to temperate countries.
On the other hand, in tropical countries, daytime weather is typically either hot or rainy so
there is greater consideration for practical possibilities of outdoor exercise.

Pregnant women indicated that resources of exercise and access to resources of
exercise could motivate and facilitate exercise such as availability of exercise classes or
groups, a structured exercise programme, free gym membership and low-cost facilities
(Marquez et al, 2009; Krans & Chang, 2011; Put, Chuang & Chan, 2015). Some pregnant
women mentioned that PA, as a means of transportation such as walking somewhere (e.g. to a
local shop), provided a chance to increase opportunities for leisure time PA (Leiferman et al,

2011).
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Table 3.3: Facilitators to exercise during pregnancy from 18 studies (reported in 19 articles)

Level

Sub-level

Descriptive facilitators reported in the studies

Reference number of studies

Intrapersonal

1. Benefits of

exercise

Individual’s perception about short and long-term
benefits of exercise such as physical fitness, weight
control, improve maternal and fetal health, decrease
in discomfort during pregnancy, easier labour and
birth, increase in energy, relaxation, sense of well-
being and happiness, decrease in depressive

symptoms and less negative affects

Marquez et al. (2009); Cioffi et al. (2010);
Leiferman et al. (2011); Krans & Chang
(2012); Bennett et al. (2013); Fieril et al.
(2014); Muzigaba, Kolbe-Alexander & Wong
(2014); Duncombe et al. (2009); Haakstad et
al. (2009); Evenson & Bradley (2010);
Ribeiro & Milanez (2011); Melton et al.
(2013); Da Costa & Ireland (2013); Put,
Chuang & Chan (2015); Merkx et al. (2017)

2. Intrinsic

motivation

Positive beliefs, joy/enjoyment, fun activities, part of
their routine, self-schema, self-motivation, self-
confidence, belief that they are “exercisers”, exercise
obligation, positive attitudes, perceived norms,
behavioural control, intentions towards exercise.

Chance to get outside, easy activities

Marquez et al. (2009); Leiferman et al.
(2011); Bennett et al. (2013); Fieril et al.
(2014); Muzigaba, Kolbe-Alexander & Wong
(2014); Duncombe et al. (2009); Haakstad et
al. (2009); Evenson & Bradley (2010);
Ribeiro & Milanez (2011); Melton et al.
(2013); Da Costa & Ireland (2013); Guelfi et
al. (2015); Put, Chuang & Chan (2015);
Merkx et al. (2017)
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Table 3.3: Facilitators to exercise during pregnancy from 18 studies (reported in 19 articles) (continued)

Level Sub-level Descriptive facilitators reported in the studies Reference number of studies
Interpersonal | 1. Social support Social network and support systems with specific Marquez et al. (2009); Cioffi et al. (2010);
relationships such as friends and family members, Leiferman et al. (2011); Krans & Chang
emotional and informational support, group exercise/ | (2011); Bennett et al. (2013); Fieril et al.
prenatal classes support/ an opportunity to meet, (2014); Muzigaba, Kolbe-Alexander & Wong
socialise and expand the support network (2014); Ribeiro & Milanez (2011); Put,
Chuang & Chan (2015); Merkx et al. (2017)
2. Advice and Informational supports from healthcare Marquez et al. (2009); Cioffi et al. (2010);
information providers/professionals, adequate knowledge and Leiferman et al. (2011); Fieril et al. (2014);
practice of physical exercise during pregnancy Muzigaba, Kolbe-Alexander & Wong (2014);
Prenatal classes/Physical activity education Ribeiro & Milanez (2011); Put, Chuang &
programme for pregnant women at antenatal service | Chan (2015)
centres in the communities (offer of information and
alternative exercises)
Environmental | 1. Weather Good weather such as summer season Marquez et al. (2009); Leiferman et al. (2011)

2. Resources/Access

Accessibility to exercise facilities such as trails and
parks, and built environment, transportation,
overcoming a lack of affordable, facilities for
childcare outside home or neighbourhood. Tools such

as instructions DVDs, brochures and posters.

Marquez et al. (2009); Leiferman et al.
(2011); Krans & Chang (2011); Muzigaba,
Kolbe-Alexander & Wong (2014); Put,
Chuang & Chan (2015)
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3.6 Summary and report of the findings

The review has summarised the results of 21 qualitative and quantitative studies,
reported in 22 articles, by identifying barriers and facilitators for exercise during pregnancy
in many different contexts, including western and eastern countries. Intrapersonal level is the
most commonly cited in the studies as both key barriers and facilitators for exercise in
pregnant women. Health issues related to pregnancy are the most reported barriers to exercise
during pregnancy such as symptoms or discomfort during pregnancy and physical limitations.
Non-health related issues such as individual’s knowledge, perceptions, attitudes and beliefs
are often identified as intrapersonal barriers. Benefits of exercise during pregnancy and
intrinsic motivation such as self-confidence, positive attitudes and beliefs are reported as
intrapersonal facilitators for exercise in pregnant women.

At the interpersonal level, social support from family, friends, and significant people
are identified as both main barriers and facilitators for exercise in pregnant women. Advice
and information about exercise during pregnancy are also identified as important barriers and
facilitators for pregnant women engaged in exercise during pregnancy. At the environmental
level, resources of exercise and access to exercise resources are more frequently reported in
the studies as both barriers and facilitators for exercise during pregnancy such as accessibility
to exercise, sport gyms, or instruction tools for exercise during pregnancy. Weather, an
external factor, is consistently reported as a barrier and facilitator for exercise in pregnant
women mainly in countries with temperate climates. However, government policy such as
policies for transportation, work or school, and cost of resources for exercise is reported in
only two studies as barriers to exercise in pregnant women.

The review has clearly identified the barriers and facilitators to exercise in pregnant
women. The summary of findings leads to a better understanding of how to design the

exercise programme for prompting pregnant women to engage in exercise during pregnancy
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until childbirth. It also was importance for identifying a topic discussion and areas for
consideration in design of the exercise programme. However, limitations of this review must
be acknowledged. The review focuses on barriers and facilitators for exercise in healthy
pregnant women. Pregnant women with contraindications to exercise during pregnancy and
complications during pregnancy and/or health conditions such as hypertensive disorders and
gestational diabetes mellitus (GDM) were excluded from this review. Studies which focused
on specific population such as overweight and obese pregnant women or those with higher
risk of cardiovascular diseases and/or GDM were also excluded from this review.

In addition, ethnic or cultural background is another issue of consideration. Although
most of the studies in this review were conducted in western counties; only two were
conducted in Asia: Hong Kong and China, the views of women and HCPs in Thailand on the
topics of barriers and facilitators to exercise in pregnancy were discussed before designing an
exercise intervention for pregnant women. Therefore, the findings from this review have led
to a discussion about the barriers and facilitators to improve exercise behaviour of pregnant
women and also applied to design an exercise programme for pregnant women in Thailand.

3.7 Justification for conducting this study

Obesity and overweight (O&O) in pregnant women is a serious health issue in
Thailand. The prevalence of O&O worldwide is increasing continuously which causes non-
communicable diseases and complications in pregnancy. Meanwhile, exercise during
pregnancy can increase physical fitness, decrease risk of cardiovascular diseases and control
gestational weight gain, including raising the success rate of controlling obesity and
overweight in the next generation. The Department of Health, Thailand conducts the policy
that promotes all population performing regular exercise, including pregnant women (DoH,
Thailand, 2014). It emphasises on creating motivation and discovering new knowledge so as

to promote exercise in Thai pregnant women. The statistics show that women have low level
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of exercise during pregnancy and even lower than before they get pregnant. It is noteworthy
that while knowledge of barriers and facilitators to exercise during pregnancy is clear,
exercise behaviour in pregnant women remains low.

Currently, antenatal care clinics in Thailand do not have a routine exercise
programme for supporting the exercise behaviour of pregnant women. Evidence from the
previous studies appears inadequate to support the integration of an exercise programme into
usual antenatal care in Thailand. As most exercise supports are designed and developed by
HCPs or the government, there has been little evidence of designing an exercise programme
based on the principles of collaboration between HCPs and clients. It is the challenge for the
researcher that was to design an exercise programme that would appeal to pregnant women
and could be managed and supported by HCPs. This appeared to require a mixed methods
study both quantitative and qualitative approach for improving the exercise behaviour of
pregnant women. It seemed appropriate to try to work with both HCPs and pregnant women
to develop the exercise programme. It is advisable that a suitable exercise programme for
pregnant women should be designed drawing on the guidance of the Thai Government. That
exercise programme was subsequently tested in a randomised controlled trial feasibility and
used to explore both experiences of participants engaged in an exercise programme and their

healthcare professionals’ opinions of such a programme.
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CHAPTER 4

METHODOLOGY AND METHODS

The purpose of the study was to develop an exercise programme for pregnant women
and to test preliminary effects and assess the issues of feasibility and acceptability of the
exercise programme and of the randomised controlled trial (RCT) in Thailand. This study
focuses on the problem of low exercise behaviour of pregnant women in Thailand that is
related to the increasing rate of overweight and obesity. The scoping review in Chapter two
identified the nature of the problem. The findings from the narrative review, presented in
Chapter Three are of particular relevance to designing the exercise programme for pregnant
women and were used in the co-design workshops with women and healthcare professionals
(HCPs). Focused discussion took place on the cultural consideration of barriers and
facilitators in the context of women’s lives in Thailand. The collaboration between HCPs and
pregnant women was used to design the exercise programme in order to overcome the key
barriers and put in place a programme that would be likely to facilitate exercise in pregnancy.
The exercise programme was tested in a feasibility study and subsequently assessed by the
pregnant women as well as HCPs. The first part of the chapter explains the research
philosophy and rationale for the method. The second part describes multiphase mixed
methods applied to this study, including research rigour.

The initial phase involved pregnant women and healthcare professionals (HCPs) who
took part in workshops to design an exercise programme during pregnancy. In the second
phase, the exercise programme was tested in a feasibility randomised controlled trial (RCT)
while pregnant women and healthcare professionals’ experiences of the exercise programme

were explored by using interviews and focus group respectively.
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4.1 Part 1 :Methodology

The philosophical assumptions and research paradigm for the study have been
carefully considered during the design. These reflect the researcher’s views and decisions to
conduct this study in a particular way (Muncey, 2009; Creswell & Plano Clark, 2011). A
research paradigm is defined as a worldview, which is a set of the assumptions and beliefs of
the researcher in connection with views of realism, existing knowledge and methodology
(Muncey, 2009; Creswell & Plano Clark, 2011).

4.1.1 Research philosophy

The paradigm in this study is a pragmatic worldview that focuses on problems,
consequences of actions, real world practices and pluralistic methods for collecting and
analysing the data (Johnson & Onwuegbuzie, 2004; Johnson et al, 2007; Teddlie &
Tashakkori, 2009; Creswell & Plano Clark, 2011). This paradigm addresses the research
objectives that require multiple perspectives from a variety of methods to discover reality
(Johnson & Onwuegbuzie, 2004; Teddlie & Tashakkori, 2009; Creswell & Plano Clark,
2011). A pragmatic worldview is a philosophy that mixes positivism and constructivism
(Muncey, 2009; Cameron, 2011; Creswell & Plano Clark, 2011, Halcomb & Hickman, 2015).

The positivist paradigm focuses on determining reality that is deduced from theories.
According to this paradigm, reality is real and truth is universal. Knowledge is thus obtained
through direct and indirect observations and measurement to confirm or test a theory
(Johnson & Onwuegbuzie, 2004; Creswell & Plano Clark, 2011). Meanwhile, the
constructivist paradigm draws on understanding the nature of reality and multiple meanings
that are generated inductively from data. Knowledge is hence created through interactions
between researchers and participants within the environment (Johnson & Onwuegbuzie,
2004; Creswell & Plano Clark, 2011).

The pragmatic worldview is taken in this study on the following grounds:
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= The nature of reality of the exercise behaviour in pregnant women has multiple forms,
encompassing both objectivity and subjectivity, which cannot be discovered through
either positivism or constructivism alone (Creswell & Plano Clark, 2011). For this
reason, pluralistic methods were required to discover reality through measurement in
the feasibility RCT and interactions with participants during workshops and
qualitative interviews.

= The relationship between the researcher and the participants (both pregnant women
and HCPs) being researched is based on real world experiences (Creswell & Plano
Clark, 2011; Christ, 2013). The researcher focused on the problems of low level of
exercise behaviour among pregnant women in Thailand and addressed the research
questions. This relationship is thus a mix between distance and closeness as the
researcher collected data from pregnant women and HCPs at research settings.

=  Value plays a role in multiple stances that may impact on research processes and
interpretations of research findings. The researcher has included both biased (the
views of women and healthcare professionals based on their own experiences) and
unbiased (objective measurements) perspectives during data collection and analysis
that may influence the research process (Creswell & Plano Clark, 2011; Christ, 2013).

= The process of this research was a combination of qualitative and quantitative
approaches to discover the reality of exercise behaviour of pregnant women based on
the research questions (Creswell & Plano Clark, 2011; Christ, 2013). It is commonly
called a mixed methods research (Johnson & Onwuegbuzie, 2004; Johnson et al,
2007; Teddlie & Tashakkori, 2009; Creswell & Plano Clark, 2011).
In other words, the research paradigm of mixed methods is based on a pragmatic

worldview that addresses the research problems, practices and consequences of action, rather

than either exploring understanding or determining theory (Johnson & Onwuegbuzie, 2004;
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Johnson et al, 2007; Creswell & Plano Clark, 2011). Mixed methods research is a mix of both
quantitative and qualitative research into a single study. It integrates methodology, data
collection and analysis processes to gain a better understanding of the research problems and
results (Johnson et al, 2007; Teddlie & Tashakkori, 2009; Creswell & Plano Clark, 2011;
Ngamvichaikit, 2015).

4.1.2 Rationale for the use of mixed methods

This study is based on a pragmatic worldview because qualitative and quantitative
approaches combined appear to better address problems and answer questions concerning
how to improve exercise behaviour during pregnancy in Thailand (Johnson & Onwuegbuzie,
2004; Johnson et al, 2007; Creswell & Plano Clark, 2011). A multiphase mixed methods
design was applied to address the following research questions:

1. Can workshops with pregnant women and HCPs be used to design an exercise
programme suitable for pregnant women in the context Thai of healthcare service?

2. Is an exercise programme based on the Thai Government’s guidance for exercise in
pregnancy feasible and acceptable?

3. Is it feasible to recruit to a randomised controlled trial (RCT) for exercise and
measure its effects on exercise intervention?

4. What experiences have pregnant women and healthcare professionals (HCPs) had in
this exercise programme?

This study was designed to obtain answers to the research questions by using a broad
range of data sources both sequentially and concurrently from workshops, both feasibility
studies of the RCT and the intervention, a questionnaire, interviews, and focus groups over
two phases of the study.It aims to bring about better insights (Johnson & Onwuegbuzie, 2004;
Halcomb & Hickman, 2015) because a single method cannot explain all aspects of the

exercise behaviour of pregnant women in Thailand. The complementary data can explain and
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enhance the understanding of the results within a single study (Johnson & Onwuegbuzie,
2004; Johnson et al, 2007; Teddlie & Tashakkori, 2009; Creswell & Plano Clark, 2011).

The study started with collaboration between pregnant women and HCPs to design an
exercise programme during pregnancy through workshops. This exercise programme is
considered appropriate for pregnant women in the Thai context of healthcare service because
the co-designed programme is based on the actual experiences of pregnant women and HCPs
who are stakeholders in real life situations of exercise behaviour during pregnancy. It is
noteworthy, however, that feasibility and acceptability, including preliminary outcomes of
the exercise programme in the fieldwork, cannot be explored if this study finishes in the
phase of designing an exercise programme.

Therefore, the study is designed to test this exercise programme in a feasibility RCT
to understand the impacts of the exercise programme on pregnant women. A feasibility RCT
is a tool for answering the research questions in terms of feasibility and acceptability of the
exercise programme and to test preliminary outcome measures with pregnant women .In
addition, qualitative interviews and a focus group after the intervention were employed to
better understand the outcomes from the feasibility RCT. Such qualitative method ensures
that findings from this study can explain the exercise behaviour of pregnant women in
Thailand from views of both pregnant women and HCPs.

4.2 Part 2 :Methods

The research design was divided into two linked phases (see Appendix A). The design
of the study is shown in Figure 4.1. The first phase discussed and developed an exercise
programme for pregnant women through the workshops in a Thai healthcare setting. The
second phase involved a feasibility RCT and a qualitative study, so as to test feasibility of the
exercise programme, and to understand the experiences of those participating in the

programme.
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Phase 1 :Designing the Phase 2 :The feasibility
programme .5'/' study

-Planning a suitable -Implementing the exercise
exercise programme that programme in a feasibility
would work for pregnant study using quantitative
women and healthcare measures of preliminary
service through workshops. effects and qualitative
participants’ experiences.

\_ / N /

Figure 4.1: Multiphase study design

4.2.1 Population and sample

Women experiencing low risk pregnancy were the main target population while
HCPs, who provided data from the perspective of healthcare workers, were counted as the
minor one. The study consisted of two phases. The first phase included seven pregnant
women, and six HCPs. The second phase comprised two stages: a feasibility RCT including
66 pregnant women, and qualitative components including ten pregnant women for
interviews and four HCPs for a focus group.

4.2.1.1 Pregnant women participants

The antenatal clinic offers antenatal care for both low and high risk pregnant women.
Normally, the clinic offers antenatal care for low risk pregnant women on at least five
occasion: gestational age (GA) less than or equal to 12 weeks, 20 weeks, 26 weeks, 32 weeks,
38 weeks, 40 weeks and 41 weeks or until delivery. Pregnant women at 12-16 and 30-32
weeks of gestation visit the clinic every 1-2 weeks for blood and/or screening tests and
collecting the results. Approximately 200 newly pregnant women per month attend this
clinic. Antenatal care is provided for 50 women at all stages of pregnancy per day.

Approximately 10% of all pregnant women during 2014 and 2015 were found with high risk
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pregnancy such as hypertensive disorders during pregnancy and cardiovascular disease (3"
Regional Health Centre, Thailand, 2011; 2015).

4.2.1.2 Healthcare professional (HCP) participants

Generally, the number of HCPs associated with antenatal care at the hospital
comprises eight nurses/midwives, two medical doctors, two healthcare educators and four
public health workers (3™ Regional Health Centre, Thailand, 2016).

4.2.2 Phase 1 :Workshops

Workshops, including pregnant women and HCPs, were set up to develop the
structure of the exercise programme. An exercise programme, based on recommendations of
the American College of Obstetricians and Gynecologists (ACOG), American College of
Sports Medicine (ACSM) and MoPH, Thailand (ACOG, 2002, 2015; ACSM, 2014,
Suputtitada, 2005) (see Appendix B), was discussed in two workshops which took place one
month apart in 2016-2017 (14™ December 2016 and 13™ January 2017).

4.2.2.1 Collaboration between healthcare professionals (HCPs) and clients

The principles of collaboration between HCPs and pregnant women were used in the
process of two workshops. Collaboration is defined as the relationships between two or more
parties working together (Krishna, Lazarus & Dhaka, 2013; Pestronk et al, 2013; Prybil et al,
2015) as ““a partnership for exchanging information, altering activities, sharing resources and
enhancing the capacity of another for mutual benefit and to achieve a common purpose”
(Himmelman, 2002; Prybil et al, 2015).

In the United Kingdom (UK), the principles of collaboration were raised and acted by
the Health Foundation that called “Person-centred care” (The Health Foundation, 2014). This
vision has been changed from the way HCPs do to or for people, to HCPs working
collaboratively with people for self-management on health and healthcare. There is a

potential to improve health outcomes, quality of healthcare, satisfaction of patient and
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communication between HCPs and people on their health and health care, including changes
in their health behaviour (De Silva, 2011; 2012; 2014; Mulley, Trimble & Elwyn, 2012; The
Health Foundation, 2014). Person-centred care supports people who use healthcare service
for developing knowledge, skills and confidence for the better decision making in health and
health care based on four principles: 1) affording people dignity, compassion, and respect; 2)

offering both of coordinated care; and 3) personalised care on support or treatment; and 4)

supporting people to recognise and develop strengths and abilities of people to enable them to
live an independent and fulfilling life (The Health Foundation, 2014).

In Thailand, the concept of collaboration is relatively new in healthcare service .The
principles of collaboration are different from the traditional healthcare service YMoPH, 2010).
There have been some changes in relationship between HCPs and clients from the passive
health care to collaboration health care through exchanging information, knowledge and
experiences, planning of treatment or alternative ways of care, making decision together,
processing, and evaluating. The roles of clients and HCPs have shifted from traditional
provider-receiver to partnership in healthcare service. The impacts of such collaboration
reduce the gap between clients and HCPs and improve satisfaction of healthcare services
(Pestronk et al, 2013; Spencer, Dineen & Phillips, 2013; Prybil et al, 2015). Collaboration has
happened in the primary health care as a multi-sectoral approach between health and other
sectors of communities, including agriculture, education, rural development, and community
organisations at individual, group, and community levels (NHDPC, Thailand, 2011; The
Primary Health Care Division, Thailand, 2014). Most of the healthcare service was created on
a top-down basis by the government (MoPH, 2010; NHDPC, Thailand, 2011; 3™ Regional
Health Promoting Centre, Thailand, 2011). The concept of collaboration has been recently

introduced and plays a new significant role in healthcare service.
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However, principles of collaboration are limited on the part of clients who are
conscious and capable of making a decision on their self-management (The Health
Foundation, 2012; 2014). From the study about person-centred care for people with long-term
conditions (diabetes or Parkinson’s disease), clinicians who care for people with long-term
conditions mentioned tension and uncertainty in their work to support patents’ self-
management. They have concerns on health conditions, health-related behaviours and
medication-taking of patients. Clinicians feel that patients sometimes over or underestimate
their own abilities. Patients’ knowledge and skills, including their self-confidence, need more
support to be able to manage themselves (Entwistle et al, 2018). There is a relatively small
number of studies about collaborative care in Thailand .Most collaboration is conducted
across health care providers as a multi-disciplinary approach of a healthcare team (Sindhu,
Pholpet & Puttapitukpol, 2010; Saokaew et al, 2012; Choosri et al, 2016). Sindhu, Pholpet &
Puttapitukpol (2010) argued that a nurse-led, collaboratively developed programme across
health care teams has potential to improve chronic illness patient satisfaction with community
care and decrease severity of illness at the third and eight weeks of post-discharge (Sindhu,
Pholpet & Puttapitukpol, 2010). Hence, the collaborative approach can be effectively
implemented for healthcare service in Thailand as a case for developing country (Saokaew et
al, 2012; Choosri et al, 2016).

4.2.2.2 Sample and recruitment for the workshops

The sample comprised thirteen participants: seven pregnant women, and six HCPs.

For pregnant women: A target sample size was 7-10 pregnant women for the
workshops. Pregnant women were invited by a poster advertising this study on a notice board
at ANC and were initially approached by the reception nurse based on the prompt sheet (see
Appendix D). When a pregnant woman expressed willingness to participate in the workshops,

they contacted the researcher by telephone (free call) or in person at the ANC during office
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hours. Women interested in participation were given full information by the researcher. When
the pregnant woman decided to participate in the study, they were asked to give written
consent to the researcher at the next visit (see summary Table 4.5). Then, the inclusion and
exclusion criteria were screened through the questionnaire (see Appendix E).

Women aged 20 years or older who were able to read, write, speak and understand the
Thai language would be eligible for recruitment. Those with any contraindications against
exercise during pregnancy, as verified by the Physical Activity Readiness Medical
Examination for Pregnancy (Thai version) (PARmed-X) (Davies, Wolfe, Mottola &
MacKinnon, 2003; Suputtitada, 2005), and those who already exercised at least 30 minutes a
day, three days a week, were excluded from the study.

For HCPs :A target sample size was 6-8 HCPs for the workshops. The sampling grid
is shown in Table 4.1. HCPs were invited by a poster advertising this study on a notice board
and initially approached by the secretary of the human resource after a monthly meeting (see
Appendix F). When HCPs expressed willingness to participate in the workshops, they
contacted the researcher by telephone (free call) or in person at the ANC during office hours.
The researcher provided the full information sheet and answered any questions. The
participants were asked to give a written consent after their decision at their convenience (see
summary Table 4.5). HCPs whose works was concerned with antenatal care would be

qualified for recruitment. Then, a purposive sampling was conducted (see Appendix G).
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Table 4.1: Purposive sampling frame for HCPs in the workshops

Variable Details of variable
Nurses/midwives Who care for women on their | Who care for new clients
return visit (follow up room) (admission room)
Specialists Doctor Physiotherapist
Health care providers Healthcare educator Healthcare worker

4.2.2.3 Process of the workshops

The participants in the workshops assisted in design choices for exercises, discussed
how women should be reminded of the exercise schedule, and advised on the content of the
leaflet to accompany an exercise programme. Choices from the workshops concerning the
materials were used to promote exercise activities and decisions about when to text or make
reminder calls, including wording for these. The final decision about the design of the
exercise programme was discussed in terms of suitability, safety, and practical application
with a physiotherapist who was a consultant in this study (see Appendix C). To ensure
accuracy, in the last session of the workshops, the protocol of the exercise programme was
shown to the participants and the main findings from both of the workshops were
summarised. The process of developing an exercise programme is shown in Figure 4.2.

In both workshops, the participants were split into two small groups (six and seven
participants per group). The groups were a mix of pregnant women and HCPs so that the
discussion reflected diversity of knowledge and experiences. The researcher is aware that the
traditional interaction between pregnant women and HCPs in Thailand is characterised by
power imbalance. The researcher thus encouraged pregnant women to contribute to
discussions with positive and specific feedback. Their experiences were summarised and

acknowledged for reinforcement. The researcher used a range of strategies to ensure that
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everyone had a chance to speak and that conversations remained on topic with no single

individual dominating.

Section 1

- Introduction, aims of workshops, roles
of participants and goals of developing
an exercise programme

Section 2

-Discussion on current evidence, facts
and myths, prescription & options and
strategies & techniques for motivation

Section 1

- Brief introduction of the exercise
programme and documents that were
developed from the first workshop.

Section 2

- Discussion and feedback on the
protocol, documents, materials and
equipment for the exercise programme
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and encouragement of exercise
Section 3

and intervention.
Section 3

- Design of the protocol of exercise - Adjustment and agreement on the
protocol of exercise programme

programme, materials, equipment and
documents for programme and feasibility including the materials, equipment and

study documents for exercise intervention.

Second workshop

Figure 4.2: Process of developing an exercise programme

In the first workshop, the aims of the workshops and roles of both pregnant women
and HCPs were explained by the researcher. Care was taken to ensure everyone’s
understanding about the need for confidentiality and respect for everyone’s views. The
researcher gave a short presentation on the importance of exercise in pregnancy and
frequency and intensity required, including recommendations of exercise for pregnant
women. The discussion began with questions concerning exercise experiences of pregnant
women .Then ,the participants were split into two small discussion groups.

One discussion groupwas led by the researcher and the other was led by an assistant
researcher (see Appendix V). The assistant researcher is qualified as a nurse at the Tambon
Health Promoting Hospital, Banbung, Tambon Nongkrot (sub-district), Banphotpisai district,
Naknon Sawan province, Thailand. She has experience working with public health sector in
communities and hospitals since 2001. She has been trained as a moderator for group

discussion by a nursing and public health institution.
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The participants then discussed their knowledge of facts and myths about exercise in
pregnancy, and their experiences and beliefs about barriers or facilitators to exercise whilst
being pregnant. They also discussed strategies and techniques for motivating and encouraging
women to exercise more. In the last session ,the main findings were summarised by the
researcher and her assistant researcher in each small group. The participants were invited
back in the whole group discussion to agree the summary of key issues, and make an
appointment for the next workshops.

In the second workshop (one month later), the aims of the workshop, roles of the
participants and the first workshops were reviewed by the researcher. Then, the participants
were split intotwo small group s for discussion asin the first workshop. The summary of the
first workshop was provided by the researcher and her assistant researcher in each small
group. The participants discussed and gave feedback on the proposed exercise programme.
The main topic guide for discussing the protocol of the exercise programme was run as
follows: facts and myths about exercise in pregnancy, including recommendation of exercise
for pregnant women; barriers and facilitators to exercise in pregnancy; and strategies and
techniques for motivating and encouraging women to exercise more such as feedback,
rewards, goal setting and planning, role models, knowledge and materials for reminder.

After that, the participants went back to discuss in the whole group. The exercise
programme was adjusted and agreed by the workshop participants. When the two groups had
conflicting results, the researcher referred back to evidence, limitations, and their ideas and
then motivated the participants to clarify unclear points based on the consultation with the
physiotherapist. Next, their adjustments and agreements of the exercise protocol were
summarised by the researcher.

The duration of this phase for designing an exercise programme was eleven weeks:

six weeks for the recruitment, and five weeks for the workshops. Each of the two workshops
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took about two hours in the afternoon, as antenatal care activities generally take place in the
morning. The clinic had nurses/midwives available who could contact the HCPs during the
workshops in case of emergency. Participants were offered a travel expense of 150 baht as
well as a gift voucher of 300 baht at the end of each of the two workshops.

4.2.2.4 Data collection and analysis of the workshops

The data were collected through the workshops and small group discussions with a
digital voice recorder as well as notes taken on a flip chart and note-taking by the researcher
and the assistant researcher. The main findings from the workshops were summarised to
ensure accuracy and elicit comments from the participants. All decisions made at the
development stage were subsequently informed on the content of the exercise programme and
the exercise activities were explained to the pregnant women in the exercise intervention by
the researcher. The data were managed by the researcher manually. The key themes were
identified from the workshops for designing an exercise programme in relation to the exercise
behaviour in pregnant women and healthcare service. The outcomes of the discussion
regarding which protocols of exercise would work for pregnant women and service providers
were organised in a data set in accordance with the topics, and then summarised in an
exercise programme handbook. The analysis process was checked for accuracy with the
supervisors. All data collected from the design of an exercise programme were used in the
feasibility randomised controlled trial.

All data were fully transcribed. The full transcripts were checked and cross-checked
with the audio recorder files for accuracy by the researcher and the field supervisor. The
transcripts of interviews and focus group were translated from Thai to English language by
the researcher. A sample of the transcripts was checked for accuracy by a professional

translator. The full transcripts and translations were kept securely on a personal laptop with a
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password to protect confidentiality and stored on an external hard drive with encryption as
well as UEA computer system, with a firewall to prevent damage or loss.
4.2.3 Phase 2: Feasibility study

The feasibility study included the testing of the intervention and collection of
qualitative data on experience of the programme. The design of the feasibility study is shown
in Figure 4.3. The design combined both quantitative and qualitative data for addressing the
research questions. It was divided into two parts: a feasibility RCT, and qualitative
components designed to explore the experiences of those participating in the exercise
programme through telephone interviews as well as a focus group designed to examine the
experiences of HCPs indirectly involved in the exercise programme. The data were collected
and analysed from the participants in the feasibility RCT and then followed up with a
qualitative approach by a subset of participants who previously participated in the feasibility
study. The results from feasibility RCT and qualitative approach were integrated and

explained together.
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Figure 4.3: Design of the feasibility study
A feasibility study began after the second stage of ethical approval process, where the

amended exercise intervention was approved. The timeline of the feasibility study is shown in

Figure 4.4.

: : Start After intervention Qualitative 2 wk. after
Rg;r;uzt-r?gr\;\t/;t GBAaiZI-TSE \?vtk intervention GA 30-32 wk. (1st approach GA EDD (2nd
: : GA 18-20 wk. follow up) 31-36 wk. follow up)

Figure 4.4: The timeline of the feasibility study
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The feasibility RCT was designed to investigate the following issues: the number of

women who were willing to participate in the study and be randomised; the suitability of the

inclusion criteria; the number of participants who adhered to and terminated the intervention;

the number of participants completing the intervention; and the process of data collection.

The programme acceptability of the women who undertook the exercise programme was

explored through the questionnaire after the intervention. The data were collected from 16-18

weeks of gestation until two weeks after the expected date of delivery (EDD). The outcome

measures for the feasibility study are shown in Table 4.2.

Table 4.2: Outcomes measures for the feasibility study

GA GA 18-20 until GA 30-32 wk. GA 2 wk.
Measures 16-18 28-30 wk. (After 31-36 | after

wk. (During intervention) | intervention) wk. EDD
1. Gestational age (GA) X - X - X
2. Height X - - - -
3. Body weight (BW) X - X - X
4. Blood pressure X - X - -
5. Exercise behaviour X - X - -
6. Stress score X - X - -
7. Acceptability of the
exercise programme * ) ) X ) )
8. Baby birth weight
(Baby BW) ) ) ) ) X
9. Personal characteristics X - - - -
10. Exercise checklist*® - X X X X
11. Exercise diary* X X X X
12. Pulse rate* - X - - -
13. Telephone interviews * ] ] ] X ]
and focus group

*Only pregnant women who participated in the intervention group

92




4.2.3.1 Exercise intervention

The study was designed to test three aspects of the research in preparation for
developing an RCT in the future: acceptability, feasibility, and assessment of preliminary
effects (Bowen et al, 2009). The process of conducting the feasibility RCT study is shown in
Figure 4.5 based on the Consolidated Standards of Reporting Trials (CONSORT), 2010
(Schulz, Altman, & Moher for the CONSORT Group, 2010). The CONSORT checklist was
reported in the Appendix AA. (Eldridge, et al, 2016). The preliminary effects consisted of
primary and secondary outcomes. The primary outcome was defined as the gestational weight
gain. The secondary one was defined as the effects on mother and offspring as follows:
1) mother in terms of frequency and duration of exercise behaviour, blood pressure, pulse
rate, stress score, and adverse events; and 2( offspring in terms of baby birth weight.

The feasibility study was a parallel group design RCT for comparison purpose. After
baseline measures, participants were randomised to either the control or the intervention
group at GA 16-18 weeks by groups of four and six blocked randomisation. The randomised
blocking in groups of four and six was prepared in advance at University of East Anglia
(UEA). The randomisation sequence was placed in sealed sequentially numbered envelopes
to confirm the concealment of allocation. After randomisation, participants in both the control
and intervention groups were coded by the researcher using the maternal and child health

handbook.
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Enrolment at GA~12-16 wk. |
—

Allocation |

Starting the exercise programme at
GA~18-20 wk .

1*'Follow-Up at GA~30-32 wk .
ymdividual interview)

2" Follow up after delivery (2 wk.
after EDD) (Telephone interview)

Figure 4.5: Process of the feasibility RCT study (CONSORT, 2010)
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The intervention group participated in the exercise programme over a period of ten
weeks, from GA 18-20 weeks to GA 28-30 weeks, along with the usual antenatal care while
the control group received the usual care only. The exercise intervention and usual care were
reported based on the TIDIER framework in Figure 4.6 (Campbell, et al, 2018). Women
randomised to the usual care received exercise information and demonstrated workouts at 16-
28 weeks of gestational age for 30 minutes in a prenatal education class (3 Regional Health
Centre, Thailand, 2011). After the ten-week intervention, all participants returned to

receiving usual care.
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v v

Control group (Usual care) Intervention group
(Usual care plus the exercise)

| .

First prenatal educational class Week 1 (attended by Physiotherapist)
(at GA 12-16 wk.) (Starting the exercise programme at GA 18-20 wk.)
e Dental care, health in pregnancy e 10-15 min: Introduction & brief information of exercise
and medication o 30 min: Demonstrate and return demonstrate exercise

e 10-15 min: Small talk

! l

Second prenatal educational class Week 2
(at GA 16-28 wk.) e 5-10 min: Review activities of week 1 and warning sign
e Exercise and massage, e 25 min: Training exercise
including physical and e 10-15 min: Small talk
emotional care during
pregnancy l

e Exercise information and
demonstrated workouts for 30
minutes.

Week 3-4
5 min: Remind warning sign
e Advise pregnant women to 30 min: Tralnlng exercise
continue exercise at home at 10-15 min: Small talk

least three days a week for at l
least 30 minutes a day.

Week 5 (attended by physiotherapist)
l e 5 min: Remind warning sign
e 40 min: Training exercise and demonstrate and return
demonstrate new positions

Third prenatal educational class

(at GA 20-32 Wk.) o 10-15 min: Small talk
e Nutrition and fetal development l
l Week 6-9
e 5 min: Remind warning sign
Forth prenatal educational class e 40 min: Training exercise
(at GA > 32 wk.) e 10-15 min: Small talk
e Preparation for childbirth and
breastfeeding l

Week 10 (attended by physiotherapist)
(Finishing the exercise programme at GA 28-30 wk.)
e 5 min: Remind warning sign
e 40 min: Training exercise
e 10-15 min: summarise exercise programme and return
to usual care

Figure 4.6: Reporting usual care and the exercise intervention
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4.2.3.1.1 Sample and recruitment for the exercise intervention

As for the target sample size for the feasibility RCT was 66 pregnant women (33 for
the control group and 33 for the intervention group), allowing for a 10 %dropout rate in each
arm (Hertzog, 2008). The sample size justification for a feasibility study varies widely
depending on the research objective, question, population and context (Arain et al, 2010;
Billingham, Whitehead, & Julious, 2013). Browne (1995) recommended a minimum sample
size for pilot trial of 30 participants in each arm to estimate a significant parameter (Browne,
1995; Lancaster, Dodd, & Williamson, 2004). From the review of target sample size for pilot
and feasibility RCT, which were running within the United Kingdom, using the data from the
United Kingdom Clinical Research Network (UKCRN) reported the median sample sizes per
arm of feasibility trials were 36, in a range of 10 to 300 participants and pilot trials were 30,
in a range of 8 to 114 participants (Billingham, Whitehead, & Julious, 2013).

The pregnant women in the feasibility study were not the same women who took part
in the workshops. Inclusion criteria included healthy women between 12 and 16 weeks of
gestation for recruitment. Women aged 20 years or older and able to read, write, speak and
understand Thai language would be eligible for recruitment. Those with any contraindications
to exercise during pregnancy, as verified by the Physical Activity Readiness Medical
Examination for Pregnancy Thai version (PARmed-X) (Davies, Wolfe, Mottola &
MacKinnon, 2003; Suputtitada, 2005), and those who already exercised at least 30 minutes a
day, three days a week, were excluded from the study. Women with extremely high stress
scores (score > 30 points) during pregnancy were excluded.

Women were invited by a poster advertising the study on a notice board at ANC and
initially approached by the reception nurse (see Appendix D). When a pregnant woman
expressed willingness to participate in the intervention, they contacted the researcher through

telephone (free call) or in person at the ANC during office hours. Women interested in
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participation were given full information by the researcher. The researcher took a written
consent at the next visit after their decision (see summary Table 4.5). The participants were
screened through inclusion and exclusion criteria (see Appendix H).

4.2.3.1.2 Data collection and analysis of the exercise intervention

The data were collected by the researcher in person at baseline (GA 16-18 weeks) (see
Appendix J) and after the intervention (GA 30-32 weeks) (see Appendix K) as well as by
telephone at two weeks after EDD (see Appendix L) in a private room within the ANCclinic.
The total time for each questionnaire was about 15 minutes. The details of instruments are
shown in Table 4.3. Safety information was provided based on evidence of ACOG, ACSM
and MoPH (Thailand) (ACOG, 2002, 2015; ACSM, 2014, Suputtitada, 2005). When women
had contraindications to exercise and serious adverse events during the study, they were
excluded from the study. Then, the adverse events protocol was carried out for exercise safety
during the exercise intervention by the researcher under supervision of the field supervisor
and consultant (see Appendix I). One physiotherapist was invited as a consultant during the
exercise intervention on three occasions: the beginning, middle, and end of the intervention.
Participants were offered a gift voucher of 1,000 baht for participating in the study and travel
expenses of 150 baht per time when they joined an exercise programme at the hospital.

The following five instruments were included:

1. Global Physical Activity Questionnaire (GPAQ) was used to monitor physical
activity levels in adults by WHO (Armstrong & Bull, 2006). The validity and reliability were
evaluated from two studies by Herrmann, Heumann, Der Ananian & Ainsworth (Herrmann et
al, 2013). In this study, the Thai version of GPAQ was used for assessing the exercise
behaviour of women. It is also employed for physical activity survey among general people

aged at least 15 years old (Division of Physical Activity & Health, Thailand, 2009).
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2. Personal characteristics consisted of maternal age, education, occupation and work
inside or outside their home, the number of the pregnancy, the number of the delivery, the
number of children and the expected date of delivery (EDD).

3. Stress score (see Appendix M) was collected from the women as part of their usual
antenatal clinical assessments and these data were then extracted by the researcher. All
pregnant women were assessed during GA 16-20 and 28-32 weeks by a nurse in the antenatal
clinic, using a stress self-assessment tool within the Thai version of mother and child health
handbook (Ministry of Public Health, Thailand, 2012). When women had high scores (> 18
points), they would be referred to a counselling nurse for further care as a usual practiceof
the ANC clinic. Women with extremely high stress score (score > 30 points) were excluded
from the study.

4. Acceptability of the exercise programme questionnaire, developed by the researcher,
comprised acceptability, satisfaction, reason for adherence or discontinued participation and
suggestion for any changes to the exercise programme. The data were collected from
pregnant women who participated in the exercise intervention group.

5. Exercise checklist (see Appendix N) was used for referring to the participants’
attendance and adherence to the intervention. It was a checklist after each exercise has been
completed from the beginning of the intervention (at GA~18-20 weeks) until the end of the
exercise intervention by the researcher.

6. An exercise diary (see Appendix N) was used to assess adherence to the exercise
intervention to be completed from the beginning of the intervention (at GA~18-20 weeks)
until delivery by the participants. The exercise diary consisted of the type and duration of
exercise in a day, including the assessment of exercise intensity by pulse rate and talk test.
The participants were phoned by the researcher to ask about exercise behaviour from exercise

diary at two weeks.
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Table 4.3: Details of instruments for the exercise intervention

Instruments Measure
1. Global Physical Activity It was conducted to assess the exercise behaviour of women
Questionnaire (GPAQ) (Thai version).

2. Personal characteristics

They comprised age, education, occupation and work inside
or outside, the number of pregnancies, the number of

deliveries, the number of children and EDD.

3. Stress score

It was routinely collected during antenatal clinical
assessments by the clinical team .These data were then

extracted by the researcher.

4. Acceptability of the
exercise programme

questionnaire™®

It comprised acceptability, satisfaction, reason for adherence
to or discontinuing participation and suggestions for any

changes to the exercise programme.

5. Exercise checklist®

It was used for referring to participants’ attendance and
adherence to the intervention. This was a checklist each time
the exercise was completed from the beginning of the
intervention (at GA~18-20 weeks) until the end of the

programme by the researcher.

6. Exercise diary*

The exercise diary was used to assess adherence to the
intervention to be completed from the beginning of the
intervention (at GA~18-20 weeks) until delivery by the
participants. The participants were phoned by the researcher
to ask about exercise behaviour from exercise diary at two

weeks after the expected date of delivery (EDD).

*Only pregnant women who participated in the intervention group

Medical records were checked for any contraindications to exercise that might

exclude a woman from the study. Normally, all women are checked at 18-20, 26-32, and 36-

38 weeks of gestation through ultrasound by doctor for fetal position, fetal anomaly, placenta,

amniotic fluid and others. Data were also collected from the routine measurements recorded

in the handheld records for gestational age, stress scores, blood pressure, body weight, height,
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and baby birth weight. Pre-pregnancy body mass index (BMI) were calculated from body
weight and height of pregnant women at the first booking at the clinic approximately less
than or equal to 12 weeks of gestation (see Appendix O).

4.2.3.1.3 Statistical analyses

The data were analysed using SPSS for Windows version 24.0 (IBM Corp, 2016). A
two- tailed statistical evaluation of the study was performedwith an alpha of 0.05 as the cut-
off for significance, although the feasibility study was not powered to measure the
effectiveness of the exercise intervention (Eldridge, et al, 2016). Descriptive data were
presented as means and standard deviations, and numbers and percentages for continuous and
categorical variables respectively. In order to assess the integrity of randomisation,
demographic and baseline characteristics were compared between groups using chi-square
tests for categorical variables, t-tests for normally distributed continuous variables and non-
parametric Mann-Whitney U-tests for continuous variables with skewed distributions (Field,
2015).

Analysis of covariance (ANCOVA) using a linear mixed model was conducted to
compare the difference of exercise intervention and control group on gestational weight gain,
baby birthweight. Baseline values :maternal age, pre-pregnancy BMI, and gestational age
were included as covariates in the model due to the interaction among gestational weight
gain, baby birth weight, stress score, blood pressure, and physical activity (Bang & Lee,
2009; Lancaster et al., 2010; Metgud, Naik & Mallapur, 2012; Nascimento, Surita & Cecatti,
2012; Schellong et al., 2012; Bazyar et al., 2015; Deklava et al., 2015; Fan et al., 2015; Yang
et al., 2015; Bartsch et al., 2016; Zanardo et al., 2016; Yang et al., 2017). Group effects
between intervention and control groups on total physical activity, blood pressure, and stress
score were tested using repeated measures ANCOVA over time at baseline (16-18 weeks of

gestation) and 30-32 weeks of gestation (Vickers & Altman, 2001; Field, 2015).
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The normality assumption of the residuals of the ANCOVA and repeated measures
ANCOVA were verified by checking the data distribution by skewness and kurtosis
coefficients, as well as histograms and Kolmogorov-Smirnov and Shapiro-Wilk tests.
Conventional assumptions for ANCOV A wereverified using formal tests assessing
homogeneity of varianc )Levene’s Test(. The statistical hypothesis testing was performed
with a probability value or p-value of 0. 05 as the cut-off for significance. If p> .05, the
results of the ANCOVA are less reliable for a conditional distributions are equal. A
homogeneity of variance can be assumed when p <.05. Assumptionsfor repeated measures
ANCOVA were verified using Mauchly’s test assessing Sphericity with p-value of 0.05 as
the cut-off for significance. If p< .05, p-value was used from the Sphericity Assumed
correction row in the “Tests of Within-Subjects Effects” ANCOVA table. If not, p-value
was used from the Greenhouse-Geisser (Field, 2015).

In addition, repeated measures ANCOV Awas employed for normally distributed
continuous variables to compare peak pulse rate with base pulse rate before and after
exercise. The normality assumption of the residuals of the variables were verified by
checking the distribution of data obtained by skewness and kurtosis coefficients, as well as
histograms and Kolmogorov-Smirnov and Shapiro-Wilk tests. Assumptions for ANCOVA
were verified using Levene’s Test assessing homogeneity of variance. Assumption for
repeated measures ANOV A was verified using Mauchly’s test acessing Sphericity
)Field,2015(.

4.2.3.2 Qualitative component

The qualitative component explored the experiences of pregnant women and
perspectives of HCPs on the new exercise programme through: 1) telephone interviews with
pregnant women, and 2) one focus group with HCPs just after the completion of the exercise

intervention. Their experiences provided better understanding of the exercise behaviour of
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pregnant women and provided insights into their experiences of the exercise programme as
well as suggestions for improving the design of the exercise programme for pregnant women.
Due to limitation of the usual antenatal care appointment, telephone rather than face-to-face
was used in follow-up interviews with the participants of the exercise programme. The
participants would come for usual antenatal care at 38 weeks of gestation, which was
approximately eight weeks or nearly two months after the completion of the exercise
programme. Hence, pregnant women were likely to forget some experiences about the
exercise programme. Moreover, it would also take more time and increase their costs to come
to hospital for face-to-face interviews. In addition, the telephone interviews encouraged the
participants to feel free to express experiences about the exercise programme, especially for
those who attended the programmme less than 60%. However, there were such disadvantages
as being unable to observe non-verbal behavior of the participants in the telephone
interviews. The qualitative approach was taken over three weeks: two weeks for recruitment,
and one week for telephone interviews and a focus group.

4.2.3.2.1 Sample and recruitment for the qualitative component

For pregnant women: A target sample size was 10-15 pregnant women for
interviews. Pregnant women who took part in the exercise programme were invited for
telephone interviews at the end of exercise programme by the researcher. The sampling grid
is shown in Table 4. According to the health programme such as dietary programme for
pregnant women and mental health programme the cut-off point for adherence to the
programme is set at 60% as meeting the programme's requirement (3™ Regional Health
Centre, Thailand , 2011). This study thus used this criterion to explore the experiences of
pregnant women who adhered to the exercise programme between less than 60 % and at least
60% and over (at least six weeks out of ten weeks). When a pregnant woman expressed

willingness to participate in the telephone interviews, they contacted the researcher by
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telephone (free call) or in person at the ANC during office hours. Then, women interested in
participation were given full information by the researcher. The researcher took written
consent at the next visit (data point collection after the intervention) (see summary Table 4.5).
The characteristics of women were checked through the screening question (see Appendix P).
Participants were offered a gift voucher of 300 baht for taking part in the telephone

interviews.

Table 4.4: Purposive sampling frame for pregnant women in the interviews

Variable Details of variable
Number of pregnancy Primigravida (first time) | Multigravida (second or
more)
Maternal age Age < 30 years old Age > 30 years old
Work None or working at home | Working away from home
Adhered to the exercise > 60% <60%
programme *

*The data were checked from the exercise checklist.

For HCPs: A target sample size was 4-6 HCPs for the focus group, the same ones
from the workshops, were the target sample size for a qualitative focus group to be conducted
after the exercise intervention completed. At the end of workshops, the researcher provided
information about this focus group. When HCPs expressed willingness to participate in the
focus group, they contacted the researcher by telephone (free call) or in person at the ANC
during office hours .Lists of interested names were collected by the researcher. Then, the
researcher reminded them again by providing full information at the end of intervention. The
participants were asked to give a written consent after their decision at their convenience (see
summary Table 4.5). Participants were offered a gift voucher of 300 baht for taking part in
the focus group. The summary of recruitment and consent processes for all stages of the study

1s shown in Table 4.5.
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Table 4.5: Summary of recruitment and consent process for the whole study

Part of the Type of Recruitment process Information sheet provided Consent process
study participant (see Appendix S) (see Appendix T)
1. workshops | Pregnant -Invited verbally by reception nurse Provided by the researcher at | Consented by the researcher at the
women - Leaflet advertising study ANC after pregnant women next ANC visit and then the
-Poster advertising study on a hospital notice indicated they were willing to | researcher would check if they met
board (ANC) (see Appendix U) participate in the study. the study criteria or not.
HCPs -Invited verbally by secretary of the human Provided by the researcher at | Consented by the researcher at
resource after the monthly meeting ANC when they indicated ANC at their convenience and then
-Poster advertising study on a hospital notice they were willing to the researcher would check if they
board (human resource sector) (see Appendix U) | participate in the study. met the study criteria or not.
2. Intervention | Pregnant -Invited verbally by reception nurse Provided by the researcher at | Consented by the researcher at the
women ANC when they indicated next ANC visit and then the

- Leaflet advertising study
-Poster advertising study on a hospital notice
board (ANC) (see Appendix U)

they were willing to
participate in the study.

researcher would check if they met
the study criteria or not.

3. Qualitative component

Invited verbally by the researcher at the end of

Provided by the researcher at

Consented by the researcher at the

i;tlegviisgone \Ii,r;izim exercise programme (week 10) (GA 28-30 the end of exercise next ANC visit (data point
weeks). programme (GA 28-30 collection after intervention at GA
weeks) when they indicate 30-32 weeks) and then the
they were willing to researcher would check if they met
participate in the study. the study criteria or not.
3.2 Focus HCPs Invited verbally by the researcher at the end of Provided by the researcher at | Consented by the researcher at
group workshops .A list of interested names were the end of workshop and ANC at their convenience .Then,

collected. Then, they were reminded by the
researcher at the end of exercise intervention.

exercise programme when
they indicate they were
willing to participate in the
study.

the researcher would check their
consents before the focus group
started (around 15 minutes).
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4.2.3.2.2 Data collection of the qualitative component

The data were collected through telephone interviews based on the question guide
(see Appendix Q) with a digital telephone voice recorder by the researcher. The question
guide consisted of the experiences of women on the exercise programme during pregnancy;
strengths and weakness of the exercise programme; and suggestions for alternatives or
changes to the programme to benefit pregnant women and related healthcare service. Steps in
conducting the telephone interviews were as follows: (1) the name, position and contact
details of the researcher were introduced to the participants; (2) study information was
briefed to the participants on the purposes, benefits and processes of the study, and ethical
issues; (3) any questions from the participants were answered by the researcher before
starting the interviews; (4) the interviews were conducted and recorded with a digital
telephone voice recorder; and (5) the main findings from the interviews were summarised for
checking accuracy and correction with the participants (Holloway & Wheeler, 2010;
Creswell, 2014). The interviews ended with eliciting the participants’ demographic
characteristics. Telephone interviews took about 30 to 45 minutes per participant.

In order to reduce bias, the focus group with HCPs was led by the assistant researcher
who took part in the workshops as the facilitator of the small group discussion (see Appendix
V). For the preparation of the focus group, the summary of the exercise intervention, the
focus group were briefed by the researcher about the aims and process one week after the

completion of the exercise interventionso as to conduct the focus group effectively. The aims

and schedule of the focus group were initially explained in the focus group by the assistant
researcher. The consents of these participants were re-checked for data collecting and
recording purposes. During the focus group, the participants were briefed with the process of
the focus group and the summary of the new exercise programme by the assistant researcher.

The topics for discussion were introduced through the question guide to ensure that everyone

106



in the group would have a chance to voice their opinion and experiences (see Appendix R).
The topic guide of the focus group was run as follows: strengths and weaknesses of the new
exercise programme; idea on how this exercise programme would fit in the usual antenatal
care; and suggestions for alternatives or changes to the programme to better benefit women,
including related healthcare service. The main findings from the focus group were
summarised so as to ensure accuracy and elicit comments from the participants. The
researcher took the field notes and recorded with a digital voice recorder during the group
discussion. The focus group was conducted between 45 and 60 minutes at the end of the
antenatal care clinic.

4.2.3.2.3 Data analysis of the qualitative component

Thematic analysis was used to analyse latent and manifest data, including the
contextual meaning from the perspectives of the participants according to themes. The data
were managed by the computer software programme NVivo 11 (QSR international Pty, 2014)
as well as manually. The basic process of thematic analysis is depicted in Figure 4.7. Steps in
conducting a thematic analysis were as follows (Braun & Clarke, 2006; Holloway &
Wheeler, 2010). Firstly, the data were fully transcribed. The full transcripts were then
checked and cross-checked for accuracy by the researcher and the field supervisor with the
recording. Next, the transcripts of interviews and focus group were translated from Thai to
English language by the researcher. A sample of the transcripts were checked for accuracy by
a professional translator. The full transcripts and translation were kept securely on a personal
laptop with password to protect confidentially and stored on an external hard drive with
encryption and on the UEA computer system, which is firewalled for preventing damage and
lost.

All transcripts were read and reread several times to understand each interview in

depth. The data were compared for similarities and differences among participants based on a
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list of all topics from interviews and focus group. Verbatim quotes were highlighted and
underlined as key words. Both latent and manifest data content were coded. Manifest content
is definded as “what has been said” of the text and latent content is definded as “what

intended to been said “of the text (Vaismoradi, Turunen & Bondas, 2013; Bengtssan, 2016).
The codes were then checked back with the transcripts for accuracy. The codes were grouped
according to initial categories and progressed through an iterative analysis to potential sub-
themes and themes. The themes were examined in terms of relationships in two dimensions
between data set and codes; and codes and themes. The themes were defined and named for
presenting the overall data in each theme. The analysis process was checked for coding and
the themes were examined for accuracy with the supervisors. The process of thematic

analysis was reported in relation to the research questions and literature.

Transcribing the interviews

Translating from Thai to English language

Familiarisation with data

Generating initial codes

Searching for themes

Reviewing themes

Defining and naming themes

Reporting

Figure 4.7: Process of thematic analysis (Adapted from Braun & Clarke, 2006)
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4.2.4 Data analysis in the mixed methods design

The data sets from the workshops, quantitative feasibility RCT, and the qualitative
approach (interviews and focus group) were involved in addressing the research questions
and enhancing better understanding about the results in terms of improvement of the exercise
behaviour among pregnant Thai women (Johnson et al, 2007; Teddlie & Tashakkori, 2009;
Creswell & Plano Clark, 2011). The process of data analysis in the multiphase mixed
methods design is shown in Figure 4.8.

In this study, the data set from the workshops were used to develop the exercise
intervention with pregnant women in order to design a protocol of the exercise programme
for pregnant Thai women in three main sections: the exercise class format, safety protocol of
the exercise programme, and exercise education and training sessions. Then, the data sets
from the interviews and focus group were connected with the data set from the feasibility
RCT in two steps. In the first step, the data set from the feasibility RCT included descriptive
statistics of demographic and baseline characteristics; and preliminary effects of the exercise
programme were initially analysed. Before the data collection of the interviews and focus
group, the initial feasibility RCT data were considered to clarify two main issues that the
findings need to explain and follow up (Creswell & Plano Clark, 2011; Fetters, Curry, &
Creswell, 2013).

- The importance of the exercise programme to improve exercise behaviour in pregnant
women; and

- The exercise programme would fit in usual healthcare service provided for pregnant
women in the Thai context.

In the second step, the data from the qualitative interviews and focus group were
compared and analysed with themes elicited from the pregnant women and HCPs. The initial

feasibility RCT results were used to inform the themes from the interviews and focus group.
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The findings from the interviews and focus group in quotations were useful for explaining
exercise behaviour of pregnant women and preliminary effects of the exercise programme
from the feasibility RCT results in numeric statistics.

For interpreting the connected results, meta-inferences of this study were drawn from
complementary data derived from a collection of the workshops’ finding analyses, feasibility
RCT, and qualitative approach (interviews and focus group) (Creswell & Plano Clark, 2011;
Fetters, Curry, & Creswell, 2013; Venkatesh, Brown, & Bala, 2013). Findings from the
multi-phase mixed methods research can lead to improvement of exercise behaviour in
pregnant women. Moreover, perspectives of HCPs and pregnant women about exercise
during pregnancy, and about the exercise programme within the healthcare service in the Thai
context can be linked to the research objectives and questions (Onwuedbuzie & Johnson,
2006; Teddlie & Tashakkori, 2009; Creswell & Plano Clark, 2011; Eckhardt & DeVon,

2017).
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Figure 4.8: Process of data analysis in the multiphase mixed methods design

4.2.5 Setting

The study was conducted at the Health Promoting Hospital, 3™ Regional Health

Centre, Nakhon Sawan, Thailand. The workshops and focus group were conducted in a

meeting room. The exercise intervention took place at an educational room. Telephone

interviews took place in a private room within an ANC. The study is partly funded by

Naresuan University, Phitsanulok (Thailand).

4.2.6 Language translation

Translation is defined as a conversion process of text in terms of meaning,

interpretation and sociocultural language from one language (source language) to another
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(target language) (Casagrande, 1954; Newmark, 1995; Torop, 2002; Hatim & Munday, 2004;
Regmi, Naidoo & Pilkington, 2010). Translation process plays a key role in translating
findings and/or outcomes from non-English speakers in cross-cultural research and
international collaborative studies that are rising in the health research area (Im et al, 2004;
Lee et al, 2009; Suhonen et al, 2009). Common problems of a translation process are the
accuracy of the translated version in terms of meaning in the source language and socio-
cultural context, including time and cost consumption (Khan & Manderson, 1992;
Maneesriwongul & Dixon, 2004; Regmi, Naidoo & Pilkington, 2010).

In this study, translation process has been used to share, communicate and
disseminate research insights, findings and outcomes, including background and culture of
the Thai women and HCPs in English language (Jones, 1986; Maneesriwongul & Dixon,
2004; Lee et al, 2009). The language translation process, which adapted from the Brislin
Model (Brislin, 1970; Jones et al, 2001; Lee et al, 2009), is shown in Figure 4.9. All
documents, questionnaires, and question guide for telephone interviews and the focus group
were translated from English to Thai language while all data from the workshops, feasibility
RCT, telephone interviews and the focus group were translated from Thai to English
language by the researcher. All translations were checked for accuracy by a professional
translator who is a qualified linguist in both Thai and English languages.

The translation process was performed in five stages as follows: (1) the researcher
read and reread through the whole text several times. The conceptualisation, context and
meaning of the original version were identified; (2) the original version was translated from
word to word and word processed in the whole sentence; (3) the meaning of the word and
whole sentence were modified and revised after checking the meaning of the whole sentence
by the researcher; (4) the translated work was checked and verified for accuracy in terms of

meaning and socio-cultural context from both the source and the target languages by a
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professional translator; and (5) the translated versions were modified and revised (Jones et al,

2001; Maneesriwongul & Dixon, 2004; Lee et al, 2009; Regmi, Naidoo & Pilkington, 2010).

Document in source language

Word to word translation

Word processing in the whole sentence

Check the meaning of the whole sentence

Modify and revise the word and whole sentence

‘|“““‘|

Validation for accuracy by professional translator in
English and Thai language

Modify and revise the translated version

Document in target language

¥
¥

Figure 4.9: The language translation process

(Adapted from the Brislin Model (Brislin, 1970; Jones et al, 2001; Lee et al, 2009))

4.2.7 Study rigour
The rigour of this study refers to the standards to ensure the quality of the study both
quantitatively and qualitatively. It also includes specific mixed methods criteria based on the
research paradigm, which is a mixed methods study (Creswell & Plano Clark, 2011; Halcomb
& Hickman, 2015; Baillie, 2015). In this study, the “inference quality” is mentioned as a way

to ensure and evaluate accuracy of mixed methods research, which includes two standards:
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design quality and interpretive rigour )Onwuedbuzie & Johnson, 2006; Teddlie &
Tashakkori, 2009; Halcomb & Hickman, 2015; Eckhardt & DeVon, 2017).

Design quality refers to the standards to evaluate the design of the study which is
appropriate for the research questions based on the methodology and methods of the study It
consists of four components: design sustainability, design consistency, design fidelity, and
analytic adequacy for sampling, data collection and analysis processes (Onwuedbuzie &
Johnson, 2006; Teddlie & Tashakkori, 2009; Eckhardt & DeVon, 2017). Design
sustainability refers to the study design that applies appropriate methods in terms of
addressing and being consistent with the research questions. This study was designed
involved in all stage of the study from the workshops, feasibility RCT, and qualitative
component that were reported the justification for using the mixed methods approach and
ensured the all stage of this study link together in a key priority on timeframe. The
chronilogical planning of the study was reported in rich description with details of the process
of the study in each stage including timeframe for collecting the data at baseline, the end of
the exercise intervention, and after childbirth.

Design consistency refers to the procedures of the study that are consistent with the
study design in each stage of the study. Design fidelity refers to the quality and rigours of the
procedures in the study in order to achieve adequate sampling for data collection and analysis
processes. In this study, all the stages of the study were described in details of procedures of
the study that were carried out by the researcher. Data collection in the workshops and
qualitative focus group was carried out by the researcher and the assistant researcher. The
processes for training of the assistant researcher were described clearly in details following
the protocol of the study design that ensured the design consistency and design fidelity.

Analytic adequacy refers to procedures or techniques for using the data analysis in each
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stage, which are appropriate for addressing the research questions (Onwuedbuzie & Johnson,
2006; Teddlie & Tashakkori, 2009; Eckhardt & DeVon, 2017).

Interpretive rigour means the standards to evaluate the validity of the interpretation of
the data from research results so as to ensure the sufficient integration of both quantitative
and qualitative findings, which demonstrate accurate and meaningful conclusions. It consists
of five components :interpretive consistency, theoretical consistency, interpretive agreement,
interpretive distinctness, and integrative efficacy )Onwuedbuzie & Johnson, 2006; Teddlie &
Tashakkori, 2009; Eckhardt & DeVon, 2017). Interpretive consistency refers to the process of
the interpretation which is clearly demonstrated as well as the final conclusions which
consisted of data from the workshops, feasibility RCT and qualitative interviews and focus
group. Theoretical consistency refers to the results from both qualitative and quantitative
strands that were consistentwith the current knowledge and theory in the field of exercise in
pregnancy in data analysis and discussion (Onwuedbuzie& Johnson, 2006; Teddlie &
Tashakkori, 2009; Eckhardt & DeVon, 2017).

Interpretive agreement refers to the interpretation of results in this studythat were
consistent across people in terms of responses of supervisors as well asdissertation
commitees. Interpretive distinctness refers to the strength and reliability of integrative results.
The results of this study were inferences from the workshops, feasibility RCT and qualitative
interviews and focus group that linked with the current knowledge in the field of exercise
during pregnancy. Integrative efficacy refers to theintegrativeresults from both quantitative
and qualitative strands )workshops, feasibility RCT, and qualitaive interviews and focus
group( that were inferred adequately and efficiently (Onwuedbuzie &Johnson ,2006; Teddlie

& Tashakkori, 2009; Eckhardt & DeVon, 2017).
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4.2.7.1 Quantitative study rigour

The rigour of the quantitative study plays an important role in validity and reliability
of the research process in order to ensure the quality and systematic research (Sharts-Hopko,
2002; Shenton, 2004; Giddings & Grant, 2009; Claydon, 2015) and reduce the bias in the trial
(Jadad & Enkin, 2007; Smith & Noble, 2014). Processes for ensuring the validity and
reliability of this study were applied to quantitative stusy (Shenton, 2004; Giddings & Grant,
2009). The validity and reliability of the Global Physical Activity Questionnaire (GPAQ)
have been examined by Division of Physical Activity & Health, Thailand. The content and
face validity of the instrument were reviewed by a panel of five experts and 12 purposive
participants. The inter-rater agreement and item level were obtained at .88 and .99
respectively. The criterion and concurrent validity were significant at .33 and .75 (p <.01)
respectively. The seven-day test-retest reliability was obtained at .76 significantly (p <.01)
(Division of Physical Activity & Health, Thailand, 2009; Visuthipanich, 2011).

Random sampling was used in the exercise intervention to reduce selection bias and
ensure the balance of the potential prognostic factors between control and intervention groups
(Altman & Bland, 1999; Shenton, 2004; Jadad & Enkin, 2007; Sainani, 2010; Efird, 2011,
Smith & Noble, 2014). The randomised blocking in groups of four and six was prepared in
advance under supervision of the supervisors at University of East Anglia (UEA). The
random block size between groups of four and six was used to prevent the prediction of the
blocked ordering (Altman & Bland, 1999; Efird, 2011). The randomisation sequence was
placed in sealed sequentially numbered envelopes to confirm the concealment of allocation.
The analytic process of the quantitative data was conducted under the supervision of
supervisors and Dr.Jane Skinner as a statistician. The coding of data and values of data were
checked by the researcher and rechecked by the supervisors. The quantitative findings were

reviewed with supervisors for accuracy )Pannucci & Wilkins, 2010; Smith& Noble,2014).

116



¢ Generalisation

The findings from this study cannot be generalised to other situations and locations
because this study design was a feasibility study. Nonetheless, the research setting,
recruitment process, sampling randomisation, data collection process, data analysis process
and context of the feasibility RCT were reported in detail so that these can be applied to
conduct a larger RCT in other situations and locations of Thailand and Asia. The
characteristics of the participants represented the target population that would be generalised
to low risk pregnant women in other parts of Thailand and Asia as well as any Asian women
with similar context, culture, geographic, socio- economic)Giddings & Grant, 2009; Claydon,
2015; Halcomb & Hickman, 2015).

1.2.7.2 Qualitative study rigour

The rigours of the qualitative study were obtained in terms of trustworthiness through
credibility, confirmability, objectivity and transferability (Holloway & Wheeler, 2010;
Anney, 2014). The process of qualitative interviews and focus group were checked by
consolidated criteria for reporting qualitative studies (COREQ) in three domains: research
team and reflexivity; study design; and analysis and findings (Tong, Sainsbury & Craig,
2007).

e Credibility

Credibility is internal validity of the research with respect to the ways in which
findings make sense and are valid in compliance with the research objectives and methods.
Member checking, peer-debriefing, prolonged engagement in the research setting, and
triangulation are techniques to ensure the credibility (Sharts-Hopko, 2002; Shenton, 2004;
Holloway & Wheeler, 2010; Anney, 2014; Baillie, 2015). The main findings of the
workshops, individual interviews, and the focus group were summarised at the end of the

process for examination, coupled with reflective findings with the participants as informal
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member checking. The researcher summarisedthe findings from the workshops, qualitative
interviews and the focus group, which were re-examined by the supervisors in each phase of
the data analysis, including codes and themes as a peer-debriefing.

The multiple data sources and methods triangulation were applied to confirm the
credibility of the findings (Barbour, 2001; Sharts-Hopko, 2002; Shenton, 2004; Fielding,
2010; Holloway & Wheeler, 2010; Anney, 2014; Baillie, 2015). The workshops were
designed to mix between the pregnant women and HCPs. Different groups of the participants
were of different points of view in developing the suitable exercise programme during
pregnancy. Individual interviews with pregnant women and the focus group with HCPs were
used to explore and enhance the completeness of their experiences of the exercise programme
after the intervention.

e Dependability

Dependability refers to the reliability of the study that confirms when the study is
repeated, similar findings will be obtained based on the same context, methods, situations and
participants (Shenton, 2004; Holloway & Wheeler, 2010; Baillie, 2015). An audit trail is a
process to determine the accuracy of the findings through the protocols of data collection to
data analysis. In this study, the protocols of data collection and data analysis were checked
with the supervisors to ensure that they were described well enough in terms of data
collection process, raw data, process of data analysis and interpretation of the findings
(Sharts-Hopko, 2002; Shenton, 2004; Anney, 2014; Baillie, 2015).

e Confirmability

Confirmability refers to the adequacy of reports from the research aims, questions,
process for data collection to finding interpretations through the raw data and process of data
analysis (Sharts-Hopko, 2002; Shenton, 2004; Anney, 2014; Baillie, 2015). The research

process was recorded with a diary by the researcher in all phases from the workshops, the
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feasibility RCT, and the qualitative interviews, and the focus group including the thinking,
feelings and contexts behind the decision making. The effect of the researcher on the research
process was recognised and addressed because the researcher as an instrument might
influence the process of the data collection and data analysis .The data analysis process was
demonstrated in rich description to ensure that the findings were interpreted from the
qualitative interviews and focus group (Shenton, 2004; Holloway & Wheeler, 2010; Anney,
2014; Baillie, 2015).
e Transferability

Transferability refers to external validity concerning research findings, which can be
transferred to other situations, locations, and a wider population (Sharts-Hopko, 2002;
Shenton, 2004; Holloway & Wheeler, 2010; Anney, 2014; Baillie, 2015). The methods of
data collection and data analysis process were reported in rich description of characteristics
with the details of research setting, characteristics of participants, and the Thai context. The
decision making of the researcher in each stage was demonstrated so that the research
processes and context of the study can be applicable for justification to other contexts or
situations in the future research.

4.2.8 Ethical approval process

Ethical approvals were required by the Faculty of Medicine and Health Sciences
Research Ethics Committee, University of East Anglia (UEA), Norwich, United Kingdom and
the Health Promoting Hospital, 3" Regional Health Centre, Nakhon Sawan, Thailand in two
stages. In the first stage, approval was sought in terms of the whole research process. The
second stage was an amendment to the initial approval and explained in the exact content of the
exercise intervention for the feasibility RCT (see Appendix V).

The entire study met the requirement of the Data Protection Act 1998 (Mullock &

Leigh-Pollitt, 2005). The decision to participate was made by individual women
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independently and without pressure. The decision of an HCP on participation did not affect
their work or responsibilities. Both HCPs and pregnant women could withdraw any time
without giving any reason and their withdrawal from the research did not affect the standard of
care or work. All participants’ data were identified by individual codes, except for copies of
the consent form and a code book which contained the names and contact details of all
participants. No data could be accessed by anyone other than the researcher and supervisors.
The data were presented and reported without personal identification.

During data collection, the researcher used a personal laptop with strong password
protection. All files and documents were kept securely in the locked storage at Naresuan
University, Thailand. Then, the researcher brought the data (all files and documents) back to
UEA. All data collected to that point were retained by the research team, as explicitly set out
in the consent form. All electronic data e.g. digital files and transcripts were stored on an
external hard drive with encryption and on the UEA computer system, which is firewalled.
Personal information will be kept for one year after the end of the study; all other anonymised
data will be kept for a period of ten years after completion of the study in locked storage at
UEA.

In this study, the ethical principles were applied at every step of the study process.
The study was designed to treat all participants, both pregnant women and HCPs, similarly on
the basis of equity, fairness, and justice (Mullock & Leigh-Pollitt, 2005; Jahn, 2011(. The
participants were able to make decisions on their own whether to participate in the study or
not: ranging from workshops, feasibility RCT, qualitative interviews to focus group (Mullock
& Leigh-Pollitt, 2005; Jahn, 2011(. For example, pregnant women and HCPs expressed their
views and experiences about exercise during pregnancy based on their personal values and
beliefs in the workshops, qualitative interviews, and focus group. Pregnant women who

participated in the feasibility RCT were able to decide whether to continue participating or to
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withdraw from the exercise intervention any time. This study design provided the benefits for
pregnant women in terms of health improvement as well as HCPs in terms of delivery of
quality care for pregnant women in a healthcare setting.

In particular, considering potential harm to pregnant women during the exercise
intervention as non-maleficence (Mullock & Leigh-Pollitt, 2005; Jahn, 2011), the researcher
invited a physiotherapist to the workshops in order to design and exercise programme and to
the exercise intervention as a consultant to ensure exercise safety during pregnancy. To
prevent harm during the feasibility RCT, pregnant women who participated in the exercise
programme were observed closely by the researcher for any warning signs. The process of data
collection used in the workshops, feasibility RCT, qualitative interviews, and focus group
were designed in order to prevent any potential psychological harm to the pregnant woman
and to respect their autonomy. For example, the pregnant women were reminded before the
interviews about their choices to answer, stop, or withdraw at anytime. The atmosphere and
questions in this study were designed to prevent any uncomfortable feelings among the

participants.
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CHAPTER 5

FINDINGS OF THE WORKSHOPS

The objective of the first phase in this study was to design an exercise programme for
Thai pregnant women in collaboration with pregnant women and healthcare professionals
(HCPs) in the workshops. In this chapter, the results from the workshops are presented in five
sections: background of the workshops, process of the workshops, findings from the
workshops, protocol of the exercise programme for pregnant Thai women, and reflexivity
from the workshops.

5.1 Background of the workshops

The workshops took place on 14™ December 2016 and 13" January 2017 for
approximately two hours in each session, in the prenatal education room, Health Promoting
Hospital, 3™ Regional Health centre, Nakhon Sawan, Thailand. Pregnant women and HCPs
were recruited between October and November 2016 from an antenatal care (ANC) clinic at
the same hospital. A total of thirteen participants included seven pregnant women and six
HCPs. The demographic characteristics of the participants are summarised in Table 5.1.

Ten pregnant women were verbally informed about the study by the reception nurse
and eight women received information from the poster advertising on a notice board at ANC
clinic. Eighteen women received the full information from the researcher. Then, fifteen
pregnant women were willing to participate in the workshops. Five women were excluded for
either regular exercise or contraindications for exercise during pregnancy, and three women
withdrew because they were unavailable on the workshop dates. The pregnant women
consisted of both primigravidae and multi-gravidae at all stages of pregnancy.

HCPs whose work is concerned with ANC were verbally informed by the secretary of

human resources after the monthly meeting at the hospital. The researcher provided the full
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information for eight HCPs who were willing to participate in the workshops and then three
HCPs (doctor, healthcare educator (nurse), and sport medicine) withdrew due to their duty
and personal reasons. A physiotherapist from Naresuan University was then invited as a
consultant in the study (see Appendix V). A physiotherapist, a doctor, two nurses at the ANC

clinic, a healthcare educator (nurse), and a healthcare worker were included in the study.

Table 5.1: Demographic characteristics of the participants in the workshops

HCPs (n, %)

Pregnant women (n, %)

Age

-20-29 years (1, 16.67%)
-30-39 years (2, 33.33)
->40 years (3, 50%)

Age
-20-29 years (3, 42.86%)
-30-39 years (4, 57.14%)

Qualification

-Nurse (ANC) (3*(1 :educator), 50%)
-Doctor (1, 16.67%)
-Physiotherapist (1, 16.67%)

-Healthcare worker (1 (nurse), 16.67)

Number of gravida
-Primigravidarum (4, 57.14%)
-Multigravidarum (3, 42.86%)

Years of experiences

-Under 5 years (1, 16.67%)
(1, 16.67%)
-Over 10 years (4, 66.67%)

-5-10 years

Gestational age
-First trimester (2, 28.57%)
-Second trimester (3, 42.86%)

-Third trimester (2, 28.57%)

Work
-Antenatal care clinic (4, 66.67%)

Work
-Inside (housewife) (1, 14.29%)

-Family planning and community (1, 16.67%) | -Outside (6, 85.71%)
-Physiotherapy (1, 16.67%)
Education Education

-Bachelor degree or equal (2, 33.33%)
-Master degree and over (2 .33.33%)
-Doctoral degree and over (2, 33.33%)

-Secondary school or equal (1, 14.29%)
-Bachelor degree or equal (5, 71.42%)

-Master degree and over (1, 14.29%)

*One of three nurses who participated in the workshops is a healthcare educator




5.2 Process of the workshops

At the two workshops, an exercise programme was discussed and developed based on
the recommendations of American College of Obstetricians and Gynaecologists (ACOGQG),
American College of Sports Medicine (ACSM) and Ministry of Public Health (MoPH),
Thailand (ACOG, 2002, 2015; ACSM, 2014; Suputtitada, 2005).

The first workshop was observed by the field supervisor. The first session of the first
workshop began with the aims and the roles of pregnant women and HCPs as a partnership.
Roles of the researcher and her assistant researcher were emphasised as facilitators in order to
ensure that everyone had a chance to speak and that conversations stayed on topic. The
facilitators aimed to ensure that no one individual dominated the discussions to enable a
balance of power between pregnant women and HCPs. Then, the core concept and the
prescription of exercise during pregnancy were presented by the researcher. The topic
discussion began with the pregnant women’s exercise experience, the participants’
knowledge of facts and myths, the women’s experiences about barriers or facilitators to
exercise whilst being pregnant, and strategies and techniques for motivating and encouraging
women to perform exercise. A draft of the exercise programme was designed in the last
session of the first workshop.

In the second workshop (one month later), the participants returned to discuss and
design the exercise programme in pregnancy. Finally, the exercise programme was adjusted
and agreed by the participants. All information was recorded with a digital voice recorder
with notes taken on a flip chart and a note-taking form by the researcher and the assistant

researcher during the workshops and small group discussions.
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5.3 Findings from the workshops

Four key themes were identified from the workshops for designing the exercise
programme in relation to exercise behaviour in pregnant women and healthcare service: the
integration of the exercise programme into the healthcare service; techniques for motivating
exercise; a group exercise network; and a follow-up to continue exercise. The abbreviations
presented in these findings are as follows: G is for gravida, for example G3 refers to a woman
with gravida three. Further, 1%, 2", and 3™ are the abbreviations for the numbers of trimester
of pregnancy. The first trimester covers 0-13 weeks of gestation. The second trimester covers
14-27 weeks of gestation. The third trimester covers 28-40 weeks of gestation (ACOG,
2018).

5.3.1 Integration of the exercise programme into the healthcare service

Pregnant women and HCPs shared the opinions that the exercise programme should
fit in the healthcare service of ANC clinic with respect to contents of exercise during
pregnancy, safety during pregnancy, and schedule of the exercise programme.

e Contents of exercise during pregnancy

Pregnant women and HCPs said that contents of exercise during pregnancy must
contain benefits, contraindications, warning signs, general regulations of exercise and
exercise positions during pregnancy. Benefits of exercise during pregnancy should be stated
in the first week of the exercise programme so that this can encourage women to exercise
during pregnancy.

“Benefits of exercise for pregnant women and their babies should be emphasised
because it motivates them to exercise from the beginning of the programme.” (Nurse
Educator)

“Exercise outcomes for pregnant women and their babies should be emphasised.”

(Nurse ANC 2)
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Benefits of exercise consisted of those for mothers and babies. In particular, benefits
gained from each exercise’s position i.e. standing, sitting and lying down are the key
message.

“I want to get an easy child delivery, without pain.” (G3, 2"%)

“Benefits of exercise's position for mothers and babies should be elaborated. For
example, what are benefits of this exercise's position?” (Healthcare worker)

“Benefits of exercise's position should be focused in each trimester.” (G1, 2"%)

For each training session, exercise should be demonstrated and start with basic
positions and then progress up to advanced ones. Instructions for exercise should incorporate
a plan that women can easily follow in a logical order so that sitting exercises are followed by
those in a standing position and end with floor exercises in a lying down position. It helped
pregnant women to follow the exercise’s positions easily.

“Some positions of exercise are quite difficult to achieve during pregnancy. It is also
quite difficult even for women who are not pregnant.” (G2, 3'%)

“About the exercise’s positions (postures) of the exercise, I think we should begin
with simple exercise's positions (postures) and then gradually step up to more challenging
exercise’s positions (postures).” (Nurse ANC 2)

The exercise's positions should begin with sitting, standing, and lying down positions
and should not require any extra equipment.

“The positions of exercise should start from sitting to standing. It should not switch
between sittings and standings that may cause dizziness in pregnant women.” (Nurse ANC 2)

“Positions of exercise should be easy and can be done everywhere. I am lazy to
exercise if positions of exercise are difficult.” (G1, 3"

In addition, pregnant women and HCPs also suggested that materials for exercise
should be simple, easy to access and understand, taking into consideration the socioeconomic
status of women. Issues of posters and leaflets were raised in the workshops.

“I think, a poster may be suitable for them because they can get all information in one

page.” (Nurse ANC 2)
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“I think we should have both of them available. A leaflet is good in terms of compact
size. We can bring it anywhere and read in leisure time.” (G2, 3'%)

Pregnant women and HCPs agreed to use both posters and leaflets in an exercise
programme as these two types of printed matters could function as a tool for continued
exercise at home.

“My husband got information about antenatal care better than me because he got
information from posters on the hospital's board and leaflets. I think posters and leaflets are
good for reading in free time.” (G1, 2"%)

“Poster is useful. Leaflet is also good. It depends on personal attitude to judge
whether it is convenient or not. The husband and the other family members might prefer
reading from a leaflet.” (Nurse Educator)

e Safety during pregnancy

HCPs were of an opinion that the exercise programme must come with safety
information for pregnant women. All pregnant women must be screened for contraindications
for exercise during pregnancy before engaging in any exercise programme.

“All pregnant women who participate in the exercise programme should be confirmed
with safety and practical application so that they can take exercise in daily life.” (Doctor)

“All pregnant women will be checked for contraindication of exercise during
pregnancy by nurse (ANC) before joining the exercise in the prenatal education class.”
(Nurse ANC 1)

“They can check for contraindication of exercise by nurse.” (Physiotherapist)

Pregnant women and HCPs confirmed that there was a common concern about the
safety of exercise when pregnant women continued exercising during pregnancy at home.

“I would like to know how to exercise during pregnancy. What is appropriate exercise
during pregnancy? And what is good for me?” (G2, I*)
“I have fear and anxiety for exercise. I don't know if exercise is safe.” (G2, 3"

There was agreement that there should be regular reminders about warning signs to
look out for during exercise given every week of the exercise programme so that pregnant

women gain self-confidence in safety and thus being able to exercise at home.

127



“However, there might be warning signs when they exercise during pregnancy. These
signs should be reminded to pregnant women every week so that they will be aware and able
to notice if something bad happens.” (Physiotherapist)

Pregnant women and HCPs suggested that exercise intensity should be taught and
self-checked every week of the exercise programme to ensure the safety of exercise in
pregnancy. The suggested that pulse rate and talk test should be advised for those who want
to do the self-check for exercise intensity because it is so easy that any pregnant women can
apply while exercising at home.

“Talk test will be used to assess if you can talk or sing. It's an easy way to apply.”
(Physiotherapist)

“I don't know how to take exercise during pregnancy. What's an appropriate
workout? In my opinion, I will use the talk test which is easy to assess the exercise intensity.
If I cannot talk or carry on a conversation, it means that I'm taking intense exercise. What do
you think?” (G1, 2)

“I think, it's (checking pulse rate and talk test) may be useful for exercise at home if [
know how to do it. It means exercise is safe for me and my baby.” (G2, 1*)

e Schedule of the exercise programme
Pregnant women and HCPs agreed that each exercise class in the exercise programme
should be conducted in an educational room of the hospital in the afternoon on Thursday and
Friday over 10 weeks. This is because HCPs have a lot of activities for usual care in the
morning and there is also usual care for pregnant women with complications such as
gestational diabetes mellitus (GDM), hypertensive disorders during pregnancy, and anaemia
in the afternoon on Monday to Wednesday.

“There are lots of activities at the clinic in the morning. ...In addition, I have a lot of
meetings in the afternoon on Monday and Tuesday. ...Ten weeks is enough for testing the
effects of the programme.” (Healthcare worker)

“The care standards of ANC require a lot of activities. In the morning, we are quite
busy with both usual care and educational class for pregnant women. In the afternoon, we
also have usual care for complicated pregnant women on Monday to Wednesday such as

anaemia class, and low weight gain class.” (Nurse ANC 2)
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Pregnant women said that most of them might have more free time in the afternoon on
Thursday and Friday.

“I feel most of us pregnant women who work outside might have time to attend
exercise class in the afternoon on Thursday and Friday before weekends. ...Ten weeks is OK
for motivating women.” (G3, 2"%)

“Normally, I always want to make an appointment for antenatal care at the hospital
on Thursday and Friday because I am quite busy on Monday to Wednesday.” (G2, I*)

In addition, each exercise class should take approximately 45 minutes. Pregnant
women may pay less attention and feel exhausted or bored if each session takes more than
one hour.

“If you want me to exercise more than one hour. It’s getting boring.” (G3, 2"

“Exercise class should not be longer than one hour because the participants might
feel bored and the nurse might be exhausted as well. It would not attract people to enjoy the
exercise programme.” (Nurse Educator)

“Both HCPs and pregnant women agree that approximately 45 minutes is better for
an exercise class.” (Nurse ANC 2)

5.3.2 Techniques for motivating exercise
A key to success for improving the exercise behaviour during pregnancy is
motivation. Pregnant women and HCPs shared similar views on this topic. Motivation
techniques might be helpful to engage pregnant women in an exercise programme.

“The key point is to build motivation for exercise. We realised that even with our
support, they don't exercise due to a lack of motivation. Motivation is thus a key to success.”
(Nurse ANC 1)

“I think motivation is the most important factor.” (Nurse Educator)

Informational support, feedback, goal setting, and role model were identified as key
factors by the workshop participants. These were employed in the exercise programme.

“If I want to exercise, I will do by myself. Although you give me a lot of support or
force me, I may not do it, if I feel lack of motivation to do it.” (G3, 2)

It was suggested that informational support should be used for motivating pregnant

women to exercise. This type of support would provide knowledge of exercise and would
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make pregnant women aware of the importance of exercise. This is consistent with the above-
mentioned result that pregnant women and HCPs agreed that benefits of exercise should be
emphasised in the exercise class.

“Knowledge is the most important. If you understand the benefits of exercise for
babies, it will motivate you to exercise.” (Physiotherapist)

“I agree with you. A lack of information is the cause of stopping exercising during
pregnancy.” (G3, 2™)

Normally, most pregnant women focus on their baby's health. When they get
information about benefits of exercise for mothers and babies, it is likely that they will
develop an exercise habit during pregnancy.

“We should point out the success outcomes of exercise. We should focus on the
benefits of exercise and how to exercise during pregnancy because that motivates us to
exercise.” (G1, 3"

Pregnant women and HCPs added that informational support may reduce anxiety
about the safety of exercise in pregnancy.

“I have fear and anxiety for exercise. I don't know if exercise is safe.” (G2, 1*)

“I think a lack of information is the cause of fear and anxiety for exercise.” (Nurse
Educator)

Demonstration and repeated activities should be used in the exercise programme to
ensure that participants well understand exercise positions.

“ Demonstration and repeated activities act as informational support for pregnant
women to gain a clear understanding about the positions of exercise. This technique helps
them (pregnant women) exercise at home properly.” (Nurse Educator)

Pregnant women should get feedback on the exercise's position during repeated
demonstration, which would support them to remember appropriate exercise positions and
thereby being able to exercise at home.

“In my opinion, demonstration and repeated demonstration by instructor give me

more confidence in exercise at home.” (G2, 3'%)
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“Coaches or trainers must be experts in exercise who can both give information and
demonstration. In this way, I will be more confident and safer when I exercise at home.” (G2,
]st)

Feedback is one of the techniques utilised in the exercise programme. Pregnant
women and HCPs reiterated that positive feedback encouraged pregnant women to regularly
exercise during pregnancy, especially for exercise at home.

“ Feedback after each exercise class supports pregnant women to think back about
what they’ve done and they want to do? It makes them realise about the appropriate way to
exercise at home?” (Nurse Educator)

Feedback could be in the form of a small talk approximately 5-10 minutes after the
exercise class. Such feedback could include cheer up quotes to continue exercise, feedback
about problems and how to solve them during exercise. However, negative feedback should
be channelled in a proper way as this may affect pregnant women’s feelings about exercise.

“While giving the feedback after performing the exercise, there might be a pep talk to
cheer them up to continue exercise at home.” (G1, 1)

“ Feedback also helps us (HCPs) evaluate the exercise class such as instruction,
teaching, and atmosphere. It also improves the quality of the exercise class.” (Nurse ANC 2)

“ ...the feedback should be given approximately 5-10 minutes after each exercise
class.” (G2, I*')

Goal setting was raised in the workshops by the physiotherapist for motivating
women to continue exercise until childbirth.

“We should set the goal per week. For example, we can set how long we will perform
exercise as a goal, maybe a shorter time at the beginning of the exercise. After that, we can

increase the duration and set it as a goal. That would motivate us to challenge what we can
do next time.” (G1, 1*)

Pregnant women should start to set their short-term goal of exercise in the first few
week and then progress up to meet the recommendations of exercise in pregnancy.

“I think there should be a short-term goal for exercise. The true outcome would be

too long to be seen. It’s a good idea to set the goal into several steps. I agree that frequency

131



is set at 10 times per posture and then increased later until the post antenatal period.”
(Physiotherapist)

“ We will exercise around 25-30 minutes. Don't take too much time. It should be a
gradual progress. Don’t rush.” (Nurse ANC 2)

A role model is a substantial supporting factor for motivating pregnant women to
exercise. This can be a successful woman who performs regular exercise during pregnancy
such as well-known actresses, celebrities, or healthy pregnant women.

“ I think making use of a role model would be great. If there are women who
succeeded in exercise during pregnancy and are healthy both themselves and their children,
we should ask them to give a talk in the class. That would be a great motivation. They might
be a well-known actress or the women who have received services in this hospital.” (G1, I*')

“If we have a role model as a pregnant woman with a healthy, good shape, and a cute
baby such as superstars, I want to exercise like them.” (G3, 2")

However, a role model who is a well-known actress or celebrity may be less useful
than healthy woman for motivating exercise during pregnancy. This is because some
pregnant women may recall that such well-known actresses are beautiful and have a good
shape before pregnancy. It may not create any impact on regular exercise in pregnancy.

“It would be good to have a role model. But it doesn’t make a big difference if we
can’t find one. Role model is not necessarily to be well-known actresses because they are far
more beautiful than us. That's not realistic. I think pregnant women who regularly exercise
and get antenatal care here will be a good role model for exercise.” (G1, 2™)

Pregnant women and HCPs shared an opinion that a role model should be chosen
from women who perform regular exercise during pregnancy with no hidden agendas in
business.

“Before pregnancy, I used to follow Instagram of superstars who have a good shape.
Finally, it turned out she wants to sell supplement products for diet and I feel bad about it.”
(G1, 1*)

“ Some superstars always present and promote their products. There are hidden

agendas in business. It's not only exercise.” (Doctor)
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Pregnant women and HCPs also commented that rewards should not be used in the
exercise programme.

“For me, I don’t care about rewards. I do something I want to. I don’t really need any
reward.” (G2, 3"

Rewards were mentioned in the workshops as one of the motivation techniques.
Rewards may act as a motivator some women who did not intend to exercise but it was
thought that the exercise might stop when the rewards finished. Pregnant women may stop
exercise after finished the rewards.

“In my opinion, I am not interested in any reward or money. If [ want to exercise, |
will do it by myself. I focus on its benefits and it is really good.” (G1, 3")
“I don’t agree about giving rewards. It seems unsustainable.” (Physiotherapist)

In addition, the budget of the organisation may not be sufficient to sustain a reward
system. Generally, a reward system for pregnant women who continue exercise during
pregnancy is unavailable in antenatal care clinic. It thus seems difficult to use this technique
for motivating pregnant women in the real situation.

“Right. We can’t support this kind of thing forever.” (Nurse Educator)

“We don’t have enough budget for gift giving for all pregnant women. It’s too much.
It’s impossible to give rewards for exercising pregnant women in the long term. If we got
funds from the government, we might be able to give a health reward such as (Thai) herbal
sauna and massage after childbirth, which is associated with exercise and health promotion
during pregnancy.” (Nurse ANC 2)

However, if an organisation is able to set a budget for supporting pregnant women as
a reward, it should be treated as a health reward such as herbal massage or health products.
This is a proper way to go as it is associated with health promotion in pregnant women.

“If you have a budget, it would be OK to give rewards. Anyway, nobody expects to
get a reward for exercise.” (G2, 2")

5.3.3 Group exercise network
Group exercise network, as identified by the workshop participants, may play a

crucial role for promoting exercise behaviour in pregnancy.

133



“Exercise group network should be initiated to promote women to exercise together
Within the group, they can exchange information and support each other. It is a good idea.
Group network encourages them to exercise.” (G1, 2

Pregnant women and HCPs commented that group exercise network is one of two-
way communication modes between pregnant women and HCPs. They discussed that this
communication mode could be used to share their ideas and experiences about exercise
during pregnancy.

“In my experience, we should form an exercise group network. Pregnant women will
share their ideas and experiences, including building motivation for exercise.” (Doctor)

“I think a group chat (Line) for sharing experiences and ideas to support the group.”
(Nurse ANC 1)

“Group network is for sharing information about exercise.” (G2, 3")

Pregnant women also expressed the group exercise might be useful for supporting
their feeling and emotion of exercise during pregnancy.

“We should share and discuss about our feeling as well. We might get tired and bored
of getting knowledge and just performing exercise. Sharing with others would be helpful to
stabilise our emotion.” (G2, 3'%)

Pregnant women could receive informational and emotional support through a group
exercise network that encouraged pregnant women to increase their level of exercise during
pregnancy.

“We can send leaflets to the group chat (Line). Everyone can open and read the files
anytime they want. ...Posters and brochures can be uploaded as files or photos on the group
chat (Line) application as well.” (G3, 2"

“The group chat is for updating information as well as emotional support. For
example, if I have a group exercise, I can talk to them more often.” (G1, 2"%)

Furthermore, in order to motivate pregnant women to exercise, a reminder of the
exercise schedule could be provided weekly via the group chat application at least two days

before the exercise class (Tuesday and Wednesday).
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“ We should send texts about the date and time of the exercise class to pregnant
women via the group chat every week, maybe one or two days before an exercise class.”
(Doctor).

“It’s a good idea to remind me via text in the group chat because I can read when [
have time. If you call me, sometimes I may not be able to answer.” (G2, 3'%)

“It’s ideal to send texts two days before the exercise class. If [ have things to do, I will
be able to manage time for exercise. One day in advance may be too soon to plan anything.”

(G3, 2

5.3.4 Follow-up to continue exercise
In the workshops, pregnant women shared their views about how to follow up on
continuing exercise at home until childbirth. The follow up process might help pregnant
women review their exercise behaviour during pregnancy. The data also helped HCPs get
information on promoting the exercise behaviour of pregnant women, including improving
quality of care.

“Sometimes I cannot remember if I exercised or not. I thought I regularly exercised,
but I wasn’t sure about it.” (G1, 2"%)

“A follow-up from healthcare professionals motivates them to continue exercise. We
will talk about problems and how to solve the problems. It is very important. There must be
some evaluation of the outcomes, satisfaction, or results of exercise programme.” (Nurse
ANC 2)

Participants reached a consensus that in order to follow up on the exercise behaviour
of pregnant women who participated in the exercise programme, HCPs should ask about the
frequency and duration, including types of exercise. HCPs should also advise them to record
their exercise behaviour on an exercise diary in each exercise class.

“It will be good if they (HCPs) ask me about exercise behaviour in each exercise
class.” (G2, I*')

“ think exercise diary sounds great as it keeps track of what I've done.” (G1, 2"%)

“You (HCPs) should do both asking and advising me to record my exercise level on

the exercise diary.” (G2, 3™)
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5.4 Brief summary: protocol of exercise programme for pregnant Thai women

As a result of workshops, the protocol of the exercise programme, based on
recommendation of ACOG, ACSM and MoPH (ACOG, 2002, 2015; ACSM, 2014;
Suputtitada, 2005) was designed as a hospital-based group exercise class once a week, 20-40
minutes/session over ten weeks (total of ten prescribed sessions) (see Appendix W). Exercise
classes should split pregnant women into two small classes (16-17 women a class) at an
educational room on Thursday and Friday, from 1.30 to 2.30 pm. The exercise training
should be under the supervision of the researcher as an instructor in consultation with a
physiotherapist. The target population should be pregnant women without contraindications
for exercise, based on the checklist of the Physical Activity Readiness Medical Examination
for Pregnancy in the Thai version (PARmed-X) (Davies et al, 2003; Suputtitada, 2005) at
gestational age (GA) 18-20 weeks until GA 28-30 weeks.

The exercise programme should include both exercise education and exercise training
sessions. During the exercise class, pregnant women should be observed closely and any
warning signs will be picked up by the researcher. If pregnant women experienced any
contraindications and/or warning signs against exercise, they should be referred to nurses
(ANC) for further care. Pregnant women should do a self-report pulse rate using carotid pulse
check (base rate and peak rate). The overall goal of exercise should be emphasised. This is to
encourage pregnant women to achieve moderate exercise comprising 30 minutes or more of
accumulated exercise in a day (at least ten minutes a session), at least three times a week
(ACOG, 2002; ACSM, 2014). The participants should be advised to perform exercise at
home at least twice a week.

Posters and leaflets (see Appendix X) should be provided for pregnant women at the
first class of the exercise programme. The exercise information such as leaflets and posters

should be uploaded on the group chat application (Line application). Line application is a
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freeware chat application for instant communications on electronic devices such as smart
phone, tablet computer or personal computer (Kujitjuerwong, 2012). The exercise schedule
(see Appendix Y) should be updated as a motivator for exercise at least once a week via the
group chat application. All participants will be reminded at least two days before exercise
class via the group chat by the researcher. If the participants did not respond, the researcher
would phone them directly via chat call application (Line call) or phone number.

5.5 Reflexivity from the workshops

The workshops took place in a prenatal education room, at the hospital. The room was
quiet without disturbance from outside. One group was on the left of the room and the other
was on the right. During the small group discussion, each group did not disturb each other.
All participants sat on the floor for the discussion, which made them relaxed and equal.
Topics for discussion started with general health behaviour during pregnancy and then scoped
on the topic of exercise during pregnancy whereby the pregnant women felt free to open
mind and share their ideas. HCPs at ANC and pregnant women had a close relationship due
to the continuous antenatal care during pregnancy. This atmosphere reduced power imbalance
between pregnant women and HCPs. The positive atmosphere thus provided a chance for the
researcher to gather rich data. From the researcher’s diary, the participant's expressions
showed satisfaction with the workshops. There was a break every 30-40 minutes with
refreshments. During the workshops, all participants could change positions as they wanted
such as sitting on the chair or high fowler's position.

“Before the workshops, I was planning to set the meeting room for discussion on the
table. I changed my mind though. Instead, I used a prenatal education room as it was
convenient for both pregnant women and HCPs who participated in the workshops. When
they expressed their ideas, they could feel a sense of equality, thereby reducing power
imbalance between pregnant women and HCPs in traditional Thai culture. In addition, both
groups are familiar with the prenatal education room so this created a perfect atmosphere

for open discussion.
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After the workshops, pregnant women said that they were happy to discuss in this
room while sitting on the floor. It looked like an informal discussion. They had been afraid to
express their opinions, thinking that it was quite academic. Although pregnant women
developed a close relationship with HCPs through ANC here and discussed with them about
childbirth plan, they were afraid that the discussion might affect their relationship. When
they saw HCPs sitting on the floor in relaxed positions, they felt relaxed as well. In addition,
HCPs talked as friends, discussing something like general health behaviour. Concurrently,
the researcher emphasised the aims of this workshops, which made pregnant women free to
express ideas, which positively affected the workshop outcomes.” (Researcher’s diary)

After the workshops, HCPs and pregnant women expressed their feeling and their
opinion about the collaboration for designing the exercise programme. The collaboration is
quite new in Thai healthcare service.

“I think, it’s good for us to share and make a decision what I want to do? Or what 1
don’t want to do? And why?” (G1, 2"

“This is quite new in the usual care because it gave patients (pregnant women) to
participate with us for designing this exercise programme.” (Nurse ANC 1)

“I never do it before. ...I think, most of the healthcare service were designed and
provided by HCPs.” (G3, 2"

The workshops gave chance for pregnant women and HCPs to communicate on their
health and healthcare service.

“The workshops gave me a chance to talk with women. ...Why we forced them to do
that? ...We don’t want to blame them but we want them to do appropriate for their health
behaviour.” (Nurse ANC 2)

“Regularly, I got commands that what should I do? ...I don’t want that. ...I want to
talk and discuss with them (HCPs). ...What’s the way suit for my health and lifestyle?” (G1,
37)

HCPs mentioned that this exercise programme is quite a new model in the Thai
healthcare system for encouraging clients and HCPs to develop the healthcare service
together. Traditionally, most of the healthcare services and/or activities were conducted from

the government policy or from HCP perspectives rather from the client perspectives.
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“We have guidelines from Public Health Department, and then we adjusted them in
accordance with our antenatal care .Our developers included researchers, doctors, nurses,
health educators, sport scientists, but not patients (pregnant women) until we ended up with
the current programme.” (Nurse ANC 1)

A range of strategies were used to ensure that all participants had a chance to express
their real experiences as equal partnership and no single individual dominated. In the first
workshop, the first small group finished discussion on time while the second group finished
five minutes later. However, the delay did not affect the overall schedule of the workshops.
All participants actively expressed their experiences and ideas. Two women had been quiet in
the first 15 minutes of the workshop. After they received motivation from other participants,
they actively expressed themselves. Furthermore, no one in the workshop talked too much
and dominated the other participants. In the second workshop, the schedule was run on time.
All participants also actively expressed experiences and ideas. Pregnant women appeared
more familiar with HCPs because they talked generally before starting the workshops about
things such as series on television. The overall discussion in both workshops stayed on the
topic.

“I felt nervous about the workshops. I wondered how I can get rich data from the
workshops. I cannot run it again. I don't have enough time. I also worried about the
regulation of the Ethics Committee. Everything should be run on schedule. I must conduct it
on time. My assistant researcher and I prepared and made clear the aims and schedules of
the workshops, especially those related to topics for discussion. I wanted to get rich data and

to be aware when someone talks too much or someone keeps quiet.” (Researcher’s diary)
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CHAPTER 6

RESULTS OF THE FEASIBILITY STUDY

The objectives of the feasibility study were to determine the feasibility and
acceptability of the exercise programme, and their preliminary effects; and to explore
experiences of the research participants engaged in the exercise programme during
pregnancy, including their perspectives of the healthcare professionals (HCPs) on the
exercise programme. The findings from the exercise intervention and qualitative components
(interviews and focus group) are presented in this chapter.

6.1 Exercise intervention

The exercise programme was tested in a feasibility randomised controlled trial (RCT)
so as to determine the feasibility and acceptability of the protocol, including the preliminary
effects of the exercise programme on pregnant women.

The exercise programme was delivered once a week, 20-40 minutes per session over
10 weeks (10 prescribed sessions) in the afternoon at a hospital-based group exercise class
during 11" May 2017 to 14" July 2017. All exercise classes were instructed by the researcher
in consultation with a physiotherapist who attended the first, fifth, and tenth weeks of the
group exercise class. Each exercise training session included dynamic exercises: five-minute
warm up for muscle stretching, 10-15 minutes muscular workout, 10-15 minutes
cardiovascular exercise and five-minute cool down formuscular progressive relaxation. The
exercise training session increased progressively from 20 minutes during the first week to 40
minutes at the fifth week. It started with a set of five repetitions per exercise and progressed
to two sets of 10 repetitions. Pulse rate were recorded by a self-report using carotid pulse

check of base rate and peak rate (see Appendix W).
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6.1.1 Recruitment process

The recruitment process took place over four weeks. The feasibility RCT study is
summarised in Figure 6.1 (CONSORT, 2010). In the first week, pregnant women with low
risk pregnancies were invited by leaflets and posters advertising the study on a hospital notice
board. Around one hundred leaflets were provided for pregnant women. Initially, it seemed
that the women were not so interested in the study because most of the leaflets were left at the
waiting area of the antenatal care (ANC) clinic. Only 25 women of women who got the
leaflets in the first week of the recruitment process expressed interest in participating in the
study (25%). Then the week after, the reception nurse verbally invited and gave a leaflet for
125 women over two weeks (average 10-15 women a day); 92 women were interested in
participating in the study (73.6%). One hundred and seventeen women were provided with
the full information and an information sheet by the researcher in a conversation which lasted
around 10-15 minutes per person. Of 117women ,13 women declined to participate due to
the long involvement required by the study (11.11%).

One hundred and four women consented to participate in the exercise intervention
(88.89%). Of 104 consenting women, 38 of them did not meet the inclusion criteria for the
following reasons. Four women already regularly exercised at least 30 minutes a day for 3
days a week. Four were aged under 20 years. Further, four had history of vaginal bleeding.
Three women had a severe anaemia (haemoglobin < 10 mg%) due to thalassaemia. Another
three had a previous premature labour. Two women had a history of mental health problems
and stress score > 30 points, and eight women had high risk of medical conditions:
hypertension and diabetes. Another six women declined to participate in the study for

personal reasons while the other four planned to move back to their hometowns.

Initially 66 women who met the inclusion criteria were enrolled (63.46%). They

completed a baseline questionnaire and were randomised to either the intervention (n = 33) or
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the control group (n =33). Five women were excluded completely from the study. The
dropout rate was 7.58%. During the exercise intervention, three pregnant women were
excluded from the control group. Two women were found to have low lying and partial
placenta praevia at 28 weeks of gestation by ultrasound. One woman had a motorcycle
accident at 26 weeks of gestation. Two women were excluded from the exercise intervention.
Another woman was diagnosed with placenta praevia at 26 weeks of gestation. The other has
moved from town at 27 weeks of gestation (see Appendix Z). The total sample size of this
study was 61 pregnant women: the intervention group (n =31) and the control group (n =

30).
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Figure 6.1: Flow diagram of the feasibility RCT study
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The results of the exercise intervention are presented in three sections: demographic
characteristics of the sample, preliminary effects of the exercise intervention, and feasibility
and acceptability of the exercise intervention. The preliminary effects of the intervention
consisted of gestational weight gain, baby birth weight, total physical activity and exercise
frequency and duration, pregnancy outcomes and pulse rate of the participants during
exercise intervention.

6.1.2 Demographic characteristics of the sample

Demographic characteristics did not differ significantly between the intervention and
control groups. In keeping with CONSORT guidelines, the tests of significance were not
carried out on baseline characteristics (Eldridge, et al, 2016). The demographic characteristics
of the intervention and control groups are summarised in Table 6.1. The sample was aged
between 20 and 40 years. The mean maternal age was 28.23 years with standard deviation
(SD) of 5.67 years. The sample had pregnancy number between 1 and 4. Most of them were
multigravida (65.57%). The sample earned family monthly income between 10,000 and
100,000 baht a month respectively. The mean and SD of their income were 27,147.54 and
15,455.14 baht a month. One-third of the sample had completed high school education
(34.42%), and 37.72% of them held a Bachelor’s degree. Almost half of them worked outside
home (44.26%). The sample had pre-pregnancy body mass index (BMI) between 17.07 and
31.22 kg/m?. The mean and SD of pre-pregnancy BMI were 22.57 and 3.90 kg/m’
respectively. Nearly half of them had a healthy pre-pregnancy BMI between 18.5 and 22.9
kg/m? (47.54%). All participants were residents of Nakhon Sawan, Thailand, in both rural

(village or countryside) and urban (town) areas.
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Table 6.1: Demographic characteristics at 16-18 weeks of gestation

Baseline characteristics

mean (+SD) or n (%)

Intervention group

(n=31)

Control group
(n =30)

Maternal age?

Family income®

Pre-pregnancy weight *

Pre-pregnancy BMI?
-Underweight (BMI < 18.5 kg/m?)
-Healthy (BMI 18.5-22.9 kg/m?)
-Overweight (BMI 23-29.9 kg/m?)
-Obesity (BMI > 30 kg/m?)

Educational level ®
-Primary school
-Secondary school
-High school
-College degree
-Bachelor degree

-> Master degree

Gravida®
-Primigravida

-Multigravida

Occupation®
-Government /employee
-Self-employed
-Agriculture

-Housewife

29.10+6.28

30,258.06+9,332.13

55.48+8.15

21.95+3.11

6 (19.35%)

15 (48.39%)

10 (32.26%)
0

1 (3.23%)
5(16.12%)
11 (35.48%)
2 (6.46%)
12 (38.71%)
0

11 (35.48%)
20 (64.52%)

10 (32.25%)
6 (19.35%)
4 (12.90%)
11 (35.50%)

27.33+4.90

23,933.33+9,303.07

59.67+11.72

23.22+4.55
2 (6.66%)
14 (46.67%)
9 (30%)
5 (16.67%)

0
7(23.33%)
10 (33.34%)
1 (3.33%)
11 (36.67%)
1 (3.33%)

10 (33.33%)
20 (66.67%)

12 (40%)
4 (13.33%)
3 (10%)
11 (36.67%)

t-test for continuous variables
bx2 test for categorical variables

¢ Non-parametric test :Mann-Whitney U test
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Table 6.1: Demographic characteristics at 16-18 weeks of gestation (continued)

Baseline characteristics Intervention group Control group
mean (+SD) or n (%) (n=31) (n =30)
Location of work"
-Inside home 7 (22.58%) 5(16.67%)
-Outside home 13 (41.94%) 14 (46.66%)
-None 11 (35.48%) 11 (36.67%)

Area of living®
-Urban area 15 (48.39%) 15 (50%)
-Rural area 16 (51.61%) 15 (50%)

2t-test for continuous variables
b X2 test for categorical variables
¢ Non-parametric test :Mann-Whitney U test

6.1.3 Preliminary effects of the exercise intervention
The preliminary effects consisted of primary and secondary outcomes. The primary
outcome was total gestational weight gain. The secondary outcomes included the frequency
and duration of exercise behaviour, blood pressure, pulse rate, stress score, and baby birth
weight. Among the participants, there were no adverse events related to exercise reported
during the exercise intervention until childbirth.

Analysis of Covariance (ANCOVA) was used to analyse the difference between
intervention and control groups (Vickers & Altman, 2001) for total gestational weight gain
(TGWG), and baby birth weight values. A repeated measures ANCOVA using a linear model
was used to compare the effects of group allocation (intervention and control groups), time
(baseline at 16-18 weeks of gestation, and 30-32 weeks of gestation) and their interaction on
total physical activity, blood pressure and stress score. Maternal age, pre-pregnancy BMI and
gestational age were entered as covariates due to their significant association with baby birth

weight, TGWG, stress score, blood pressure, and physical activity (Won Bang & Sun Lee,
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2009; Lancaster et al., 2010; Metgud, Naik & Mallapur, 2012; Nascimento, Surita & Cecatti,
2012; Schellong et al., 2012; Bazyar et al., 2015; Deklava et al., 2015; Fan et al., 2015; Yang
et al., 2015; Bartsch et al. ,2016; Zanardo et al., 2016; Yang et al., 2017).

The normality assumption of the residuals of the variables was verified by checking
the distribution of the data obtained by skewness and kurtosis coefficients, including
histograms, Kolmogorov-Smirnov and Shapiro-Wilk tests. The assumption of homogeneity
of variance for ANCOVA was tested using Levene’s Test. The assumption of Sphericity for
repeated measures ANCOVA was tested using Mauchly’s test )Field, 2015(. Pre-pregnancy
BMI values were square root-transformed because of moderate right skewness. Square root-
transformed pre-pregnancy BMI was entered as a covariate in ANCOVA and repeated
measures ANCOV A model. Diastolic blood pressure at 30-32 weeks of gestation, stress score
at baseline and 30-32 weeks of gestation values were log-transformed due to right skewness .

e Total gestational weight gain

Pre-pregnancy weights did not differ significantly between intervention and control
groups (¢ (59) = -1.613, p = .113) (Table 6.1). TGWG in the intervention and control groups
is summarised in Table 6.2. TGWG was calculated as weight at delivery minus pre-
pregnancy weight. TGWG was the dependent variable in the ANCOVA model. Groups of
study (intervention and control groups) were used as a fixed factor while maternal age, pre-
pregnancy BMI, gestational age at delivery, and baby birth weight were entered as covariates.
TGWG differed significantly between the intervention and control groups after adjusting for
maternal age, pre-pregnancy BMI, gestational age at delivery, and baby birth weight,
F (1, 55) = 58.934, p <.001, partial n?> = .517. More women in the intervention group had
appropriate TGWG, according to the recommendation made by the Institute of Medicine

(IOM, 2009), than the control group with an average weight gain of 12.64 (+2.51) kilograms
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(kg.) for the intervention group, and 17.73 (+4.61) kg. for the control group (The American
College of Obstetricians and Gynecologists (ACOG), 2013).
e Baby birth weight (BBW)

Baby birth weight (BBW) was the dependent variable in an ANCOVA model with
maternal age, pre-pregnancy BMI, gestational age at delivery, and TGWG as covariates. The
baby birth weight in the intervention and control groups are summarised in Table 6.3. There
was no significant effect of the exercise intervention on baby birth weight with an average
birth weight of 3,084.84 (+307.63) grams for the intervention group and 3,176 (+485.09)
grams for the control group, after controlling for maternal age, pre-pregnancy BMI,
gestational age at delivery, and TGWG, F (1, 55) = 3.891, p = .054, partial n> = .066. Most of
the babies in the intervention and control groups had appropriate birth weight (BBW 2,500-
3,499 grams) between 90.32% and 60% respectively. However, baby low birth weight was

not found in the intervention group.
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Table 6.2: Total gestational weight gain in the control and intervention groups

Variable Intervention Control Absolute effect size p-value? Adjusted effect size  Adjusted
mean (+SD) (n =31) (n =30) O5%Ch O5%C p-value®
Total weight gain (kilograms) 12.64+2.51 17.73+4.61  -5.09 (-6.98 to -3.2) <.001 -5.73 (-7.22 to -4.23) <.001
-Appropriate GWG 26 (83.87%) 6 (20%)
-Excessive GWG (>I10M) 3(9.67%) 24 (80%)
-Inadequate GWG (<IOM) 2 (6.46%) 0

2 Unadjusted analysis
b Linear or generalised linear mixed model for covariate factor, maternal age, pre-pregnancy BMI, gestational age at delivery, and baby birth weight

Table 6.3: Baby birth weight in the control and intervention groups

Variable Intervention Control Absolute effect size p-value®  Adjusted effect size  Adjusted
mean (+SD) (n =31) (n =30) O5%C O5%Ch p-value®
Baby birth weight (grams) 3,084.84+307.63  3,176+485.09  -91.16 (-298.6 to 116.2) 383 257.69 (-4.12 t0 519.5) 054
-Low birth weight (BBW < 2,500 grams) 0 3 (10%)
-Appropriate birth weight 28 (90.32%) 18 (60%)
(BBW 2,500-3,499 grams)
-Large birth weight (BBW > 3,500 grams) 3 (9.68%) 9 (30%)

2 Unadjusted analysis
b Linear or generalised linear mixed model for covariate factor, maternal age, pre-pregnancy BMI, gestational age at delivery, and total gestational weight gain (TGWG)
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e Total physical activity (PA) and exercise frequency and duration

Total PA at baseline (16-18 weeks of gestation) did not differ significantly between
the intervention and control groups (¢ (59) =.269, p =.789). A repeated measures ANCOVA
was conducted to compare PA in the intervention and control groups over time at baseline
(16-18 weeks of gestation and 30-32 weeks of gestation). Maternal age and pre-pregnancy
BMI were entered as covariates in the model. There was a significant effect of the exercise
intervention on the total PA after controlling for maternal age, and pre-pregnancy BMI,
F (1, 57) = 21.283, p <.001, partial n> = .272 .The total PA in both intervention and control

groups is summarised in Table 6.4.

The total PA was calculated from different behavioural domains: work, transport, and
recreation. The Metabolic Equivalent of Task (MET) is commonly used to express the
intensity of physical activities, and also to analyse physical activity data in minutes per week
(WHO, 2004; Singh & Purohit, 2011). Pregnant women in the intervention group increased
their total PA from the average of 1,601.94 (+530.97) MET-minutes/week at baseline (16-18
weeks of gestation to 2,385.16 (+£516.63) MET-minutes/week at the end of the exercise
intervention (30-32 weeks of gestation), while women in the control group decreased their
total PA from the average of 1,546 (+633.47) MET-minutes/week at baseline to
1,340 (£314.87) MET-minutes/week at the end of the intervention. In addition, most women
who participated in the exercise intervention at 30-32 weeks of gestation did exercise during
pregnancy, following ACOG’s recommendation (ACOG, 2002, 2015; ACSM, 2014;
Suputtitada, 2005), at least 30 minutes a day, 3 times a week (24, 77.42%). On the other
hand, most women in the control group indicated they did not perform exercise at 30-32

weeks of gestation 22 (73.34%)).
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Table 6.4: Total physical activity in the control and intervention groups

Variable Intervention Control F p-value® Adjusted effect size (95%CI) Adjusted
Mean (+SD) (n =31) (n =30) p-value®
Total physical activity
(MET-min/wk.) 21.283 <.001
-Baseline (GA 16-18 wk.) 1,889.4+493.2 1,852+587.1 31.94 (-256.9 to 320.8) .826
-Follow-up (GA 30-32 wk.) 2,643.6+493.2 1,635.5+288.2 1,010.4 (793.6 to 1,227.2) <.001

Exercise behaviour, n (%)
(ACOG’s recommendation)
-No exercise

-Inadequate exercise

-Exercise

Baseline (GA 16-18 wk.)

Follow-up (GA 30-32 wk.)

Intervention  Control Intervention Control
(n =31) (n =30) (n =31) (n =30)
24 (77.42%) 24 (80%) 22 (73.34%)
7 (22.58%) 6 (20%) 7 (22.58%) 4 (13.33%)

0 24 (77.42%) 4 (13.33%)

2 P value differences within groups

b P value for effect of intervention between groups (Repeated-measurements ANCOVA for covariate factors: maternal age and pre-pregnancy BMI)
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e Pregnancy outcomes: blood pressure and stress score

Systolic and diastolic blood pressure (BP) at baseline (16-18 weeks of gestation) did

not differ significantly between the intervention and control groups (Systolic BP:
t (59) = -1.215, p = .229 and Diastolic BP: ¢ (5§9) = .748, p = .458). Systolic and diastolic
blood pressure were taken as the dependent variable in the repeated measurement ANCOVA
model over time at baseline and 30-32 weeks of gestation. Groups of study (intervention and
control groups) were entered as a fixed factor while maternal age and pre-pregnancy BMI
were entered as covariates.

After controlling for maternal age and pre-pregnancy BMI, systolic blood pressures
differed significantly between the intervention and control groups over time at baseline and
30-32 weeks of gestation, F (1, 57) = 11.126, p = .002, partial n> = .163. However, diastolic
blood pressure did not differ significantly after controlling for maternal age and pre-
pregnancy BMI, F (1, 57) = 1.418, p = .239, partial n* = .024.

Stress score at baseline (16-18 weeks of gestation) did not differ significantly between
intervention and control groups, ¢ (59) = .343, p = .733. Stress score was taken as the
dependent variable in the repeated measurement ANCOVA model over time at baseline (16-
18 weeks of gestation) and 30-32 weeks of gestation. Groups of study were entered as a fixed
factor while maternal age and pre-pregnancy BMI were entered as covariates. Stress scores
differed significantly between the intervention and control groups over time at baseline and
30-32 weeks of gestation after controlling for maternal age and pre-pregnancy BMI,
F (1, 57) = 14.079, p <.001, partial n> = .198. Pregnancy outcomes: blood pressure and stress

score are summarised in Table 6.5.
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Table 6.5: Pregnancy outcomes :blood pressure and stress score

Variable Intervention Control F p-value? Adjusted effect size (95%CI)  Adjusted

mean (+SD) (n =31) (n =30) p-value®
Systolic blood pressure (mmHg.) 11.126 .002
-Baseline (GA 16-18 wk.) 109.03+12.7 112.67+10.52 -3.346 (-9.42 t0 2.73) 274
-Follow-up (GA 30-32 wk.) 108.35+6.48 121.2+11.38 -12.187 (-16.90 to -7.48) <.001
Diastolic blood pressure (mmHg.) 1.418 239
-Baseline (GA 16-18 wk.) 61.48+9.79 59.8+7.64 2.465 (-1.65 to 6.582) 235
-Follow-up (GA 30-32 wk.) 60.13+7.14 63.1+7.29 -.017 (-.041 to .008) 174
Stress score (point) - 14.079 <.001
-Baseline (GA 16-18 wk.) 11.94+2.63 11.7342.73 .017 (-.036 to .069) 523
-Follow-up (GA 30-32 wk.) 8.77+1.87 13.234+2.27 -.178 (-.224 to -.131) <.001

2 P value differences within groups

b P value for effect of intervention between groups (Repeated-measurements ANCOVA for covariate factors: maternal age and pre-pregnancy BMI)
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e Pulse rate of the participants during exercise intervention
Pulse rates of the participants in the exercise intervention group (n = 31) was self-
reported using carotid pulse (both base rate before and after exercise, and peak rate during
exercise) every week of the exercise classes. The timeline for recording pulse rate of the
participants in the intervention group is shown in Figure 6.2. Base pulse rate before exercise
was recorded before starting warm up exercise. Peak pulse rate was recorded after muscular

workouts and aerobic exercise .Base pulse rate after exercise was recorded after cool down

exercise.
Muscular Aerobic Cool
Warm up .
workouts exercise down
Base rate before exercise Peak rate Base rate after exercise

Figure 6.2: The timeline for recording pulse rate of the participants

A repeated measures ANCOVA was conducted to compare the pulse rate of
participants in the exercise group at base rate before exercise, peak rate of exercise, and base
rate after exercise controlling for maternal age and pre-pregnancy BMI. The pulse rate of the
participating women in the intervention group is summarised in Table 6.6. There was a
significant effect of exercise on pulse rate after controlling for maternal age and pre-
pregnancy BMI, F (1, 28) = 207.814, p <.001, partial n> = .881. The pulse rate of pregnant
women indicated that pregnant women performed moderate intensity of exercise. Moderate
intensity of exercise during pregnancy is safe for pregnant women

(Davies, Wolfe, Mottolo & MacKinnon, 2003; ACSM, 2014; ACOG, 2015).
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Table 6.6: Pulse rate of participants in the intervention group (n =31)

Variable Exercise intervention F p-value? Adjusted effect size (95%CI) Adjusted
mean (+SD) p-value®
Pulse rate (beats per minute, bpm) 207.814 <.001
-Base rate before exercise 77.0843.16 66.296 (49.452 to 83.140) <.001
-Peak rate 115.30+2.35 116.669 (103.861 to 129.477) <.001
-Base rate after exercise 77.21+2.69 69.204 (54.553 to 83.855) <.001

2 P value differences within groups
b P value for effect of intervention in groups (Repeated-measurements ANOVA for covariate factors: maternal age and pre-pregnancy BMI)
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6.1.4 Feasibility and acceptability of the exercise intervention

Feasibility and acceptability of the exercise intervention were analysed through a
questionnaire (see Appendix L) with women (n = 31), who participated in the exercise
intervention, at two weeks after completion of the intervention (GA 30-32 weeks of
gestation) in terms of adherence rate, completeness of data collection, follow up, satisfaction
of the exercise intervention, reasons for continued or discontinued participation and
suggestions for any changes to the exercise programme.

e Exercise programme

According to the feedback from participants after the exercise class, the atmosphere
of the class seemed quiet and very formal in the first week. In the second week, a welcoming
environment was created to enhance a positive atmosphere, friendliness and two-way
communication. Each woman was called by her first name. From the third week, the
participating women became relaxed and actively participated in the class.

e Adherence to the exercise intervention

Adherence rate was calculated from the number of times each woman attended over
the course of the exercise intervention (n = 31). The number of women in each exercise class
is shown in Figure 6.3. Around half of the women who participated in the exercise
programme adhered for 80% of the exercise programme, which meansthat they attended at
least 8 weeks )17, 54.84%(. Nearly one-third of women adhered to the exercise programme
between 60-79% (9, 29.03%). Five women participated less than 60% (16.13%). The total
number of their absence was 86 times. Reasons for their absence included: being busy with
work and duties (43, 50%), transportation (no car) (8, 9.30%), poor weather (6, 6.98%),
making merits on Buddhist days (5, 5.81%), and visiting family in another town (4, 4.65%)
respectively. Occupations, locations of work, and areas of living were identified as factors

associated with the number of absences from the exercise classes.
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Figure 6.3: The number of women in each exercise class (n, %)

31, 100%)
(
(30, 96.77%)

(29, 93.55%)
(27 87.1%)
(25, 80.65%)
(20, 64.52%) (20, 64.52%)
0,
(18, 58.07%) (17, 54.84%)
I (14, 45.16%) [

Week1 Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week10

e Follow up and exercise intervention fidelity

All participants completed the follow-up questionnaire at two weeks after the
completion of the exercise intervention (GA 30-32 weeks of gestation). All of them were
interviewed by telephone after their expected date of delivery (EDD) (100%). Each interview
took approximately 15-20 minutes. The data were collected completely from medical records
because medical records were manually taken by nurses in compliance with audit standard.

An exercise diary was recorded by each of the women in the intervention group from
the beginning of the intervention until delivery (n = 31). Participating women were
telephoned by the researcher about the exercise two weeks after EDD. Five women stopped
recording their exercise behaviour after the end of the exercise intervention (16.13%) due to
the complication of the exercise record and difficulties in recording .They thought it was a
waste of time to keep the exercise record every day.

From exercise diary, most of the women who continued exercise until delivery (26,

83.87%) exercised at least three days a week for at least 30 minutes a day (19, 73.08%).
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Seven women continued exercise less than three days a week for at least 30 minutes a day (7,
26.92%). Most of them gave as their reasons for continuing exercise until delivery that they
wanted to reduce discomfort during pregnancy, especially low back pain, leg cramp, muscle
strain and insomnia. However, five women stopped exercise around two weeks after the end
of the exercise intervention as a result of their duties, tiredness from work, and a lack of

motivation (16.13%).

e Acceptability of the exercise intervention

All of the pregnant women who participated in the exercise intervention (n = 31)
agreed that the exercise programme should be made as part of the usual ANC at clinic. Most
of them were satisfied with the overall exercise programme (30, 96.77%). Women were
highly satisfied with the duration of each exercise class, saying that it provided sufficient
demonstrating and training (28, 90.32%). The exercise programme encouraged women to
gain a better understanding of exercise, changing their attitudes of exercise, and increasing
the frequency and duration of their exercise behaviour. Women indicated that the exercise
programme was helpful in maintaining their fitness level (13, 41.94%) and reducing
discomfort during pregnancy (20, 64.52%) such as leg cramp, backache, insomnia, and
muscle strain, including stress and anxiety while increasing relaxation. Women also enjoyed
the exercise programme partly because there was an exercise group network for sharing their
experiences (24, 77.42%) and motivating them to continue exercise (during pregnancy and
after delivery). In this way, two-way communication can occur as both the instructor of the
exercise programme and the pregnant women can learn from each other. On the other hand,
women commented that the positions of some of the exercises in this programme, such as
pelvic rock hands and knees and leg lift were quite difficult to master in the first few weeks

(21, 67.74%).
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In addition, time is another issue of concern as this exercise programme will be
integrated in a part of the usual care at the ANC clinic. Most of the women suggested that an
exercise appointment should be made on the same day of their visit at ANC clinic (18,
58.06%). Women felt it was a waste of time and money when they travelled to hospital for
the exercise only over 10 weeks .In their opinion, it would be better to conduct such a class
every three or four weeks. It is unnecessary to arrange a weekly class as they have many
other duties to fulfil (20, 64.52%). They added that exercise programme should be reduced
from a weekly basis to at least once a month during the second and third trimesters or around
four or five times over 10-12 weeks during the second trimester )22, 70.97%(. Women also
said that HCPs should regularly update their exercise knowledge so that they will be able to

deliver such knowledge to pregnant women in a proper and effective way (19, 61.29%).
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6.2 Qualitative component

This section reports the findings of interviews with pregnant women and a focus
group with HCPs approximately two weeks after the completion of the exercise intervention
between July and August 2017. The findings from the two groups of participants will be
reported separately before the synthesis as follows: 1( Results of interviews with pregnant
women, and 2) Results of focus group with HCPs.

6.2.1 Results of interviews with pregnant women

Ten pregnant women, who participated in the exercise programme over 10 weeks,
were interviewed by telephone at 30-32 weeks of gestation by the researcher although 14 had
expressed an interest in participating in interviews. Two women withdrew from the
interviews because of their duties. The demographic characteristics of pregnant women are
summarised in Table 6.7. In an interview with another woman, there was a storm and that
made her mobile phone s’signal unclear. The other woman became unavailable due to her
child’s illness. All interviews were recorded with a digital telephone voice recorder .
Participants were residents of Nakhon Sawan, Thailand, in both the rural (village or
countryside) and urban (town) areas. The age of participants ranged from 20 to 40 years. The
average income of participants was 27,000 baht a month. Most of the participants had a

healthy pre-pregnancy BMI (60%).
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Table 6.7: Demographic characteristics of pregnant women in the interviews

Demographic characteristics Number (n) | Percentage (%)
Age
-20-29 years 5 50
-30-39 years 4 40
- >40 years 1 10
Number of gravida
-Primigravidarum 4 40
-Multigravidarum 6 60
Occupation
-Employee 1 10
-Self-employed 2 20
-Agricultural 2 20
-Housewife 5 50
Work
-Inside home 7 70
-Outside home 3 30
Education
-Secondary school or equal 4 40
-High school or college degree 3 30
-Bachelor degree or equal 3 30
Pre-pregnancy Body Mass Index (BMI)
-Underweight (BMI < 18.5 kg/m?) 1 10
-Healthy (BMI 18.5-22.9 kg/m?) 6 60
-Overweight (BMI 23-29.9 kg/m?) 3 30
Number of participation in an exercise programme
-Less than 6 times (< 60%) 4 40
-Between 6-7 times (60-79%) 2 20
-At least 8 times and above (> 80%) 4 40
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Four main themes emerged from the interviews following the exercise programme .
The themes and sub-themes are shown in Table .9. Topics of telephone interviews covered a
range of issues on pregnancy and exercise, including the exercise intervention as follows:
participant’s experiences with the exercise intervention; strengths and weakness of the new
exercise programme; ideas on how this exercise programme would fit in the usual antenatal
care; and suggestions for possible changes to the programme in order to better benefit women

and the related healthcare service.

Table 6.8: Themes and sub-themes from interviews with pregnant women

Themes Sub-themes
1. Exercise is easier than I 1.1 Exercise is not for rich people only
think 1.2 Exercise is easy to access through healthcare service
2. I want to become a 2.1 I want to be a healthy mum
modern mum 2.2 Exercise during pregnancy is a new trend in Thailand
3. Doubts and concerns at 3.1 I have excuses to stop exercise
the beginning 3.2 Family traditional views as an influencing factor

3.3 Other health messages are louder

4. 1 get active and keep up 4.1 support and guidance helped me to continue

with exercise until 4.2 1 can take simple exercise at home

childbirth 4.3 Group exercise has motivated me to continue exercise

Theme 1: Exercise is easier than I think

This theme illustrates how women changed their views and attitudes about exercise
during pregnancy, which is a main concept underpinning the other themes. Pregnant women
expressed their thoughts about exercise before enagaging in the exercise programme: exercise
was difficult to do and far away from their daily life. After pregnant women participated in
the exercise programme, they had changed their mindsets and attittudes about exercise during

pregnancy.
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“I never thought about exercise anyway... .I know the benefits of exercise, but it’s
difficult, far away, and costly... .It’s impossible .Now that I've learned about exercise, |
understand it isn’t difficult or costly.” (31 years, GoP L1, GA 3273 wk.)

“I thought it )exercise (is difficult for me... .It Jexercise (was not easy for me... .I never
exercised before .When I tried exercise in this pregnancy, it’s better than I thought .It’s not
complicated, either.” (40 years, GsP1A1L1, GA 327 wk.)

Exercise in the real world is dissimilar to what they previously thought .In other
words, it is easier than they think. They gained a better understanding of exercise and how to
manage exercise activity during pregnancy in their daily life.

“The exercise programme is easier to follow than I previously thought .There is no
advanced knowledge required.” (29 years, GiPo, GA 32 wk.)
Sub-theme 1.1: Exercise is not for rich people only

Initially, the participants perceived exercise during pregnancy as relatively expensive

as a result of social media and celebrities’ lifestyle. In their view before participating in the

exercise programme, it appeared that, exercise requires specialist materials and equipment.
Rather than spending on exercise, pregnant women wanted to save money for the baby’s
birth, raising their baby, and future expenses.

“There are some yoga courses for pregnant women though .But these courses are
expensive, plus exercise clothes and yoga mats.” (29 years, GiPy, GA 32%% wk.)

“I saw some pregnant celebrities exercise on TV ... .I don’t think I can handle that .1
thought exercise needed a lot of equipment and clothes... .What I saw on TV were cushions,
balls, tread mills .I cannot afford such things.” (34 years, GsP1A1L1, GA 33! wk.)

They therefore concluded thatexercise in pregnancy would be suitable for rich people
or celebrities.

“It may be appropriate for the rich, not the average.” (34 years, GsP1AiL;, GA 33*!
wk.)

“ Gyms bring in pricey exercise equipment from abroad, and their members are rich
people... .Exercise in pregnancy in the countryside is not easy for families with middle

income like mine, but the rich in the nearby market might be able to do so.” (40 years,

GsP1AiL;, GA 32*° wk.)

163



After pregnant women participated in the exercise programme, they have changed
their attitude that exercise is for rich people only. The exercise programme helped them take
simple exercise that can be done in daily life.

“Now I can take regular exercise during pregnancy without extra money.” (40 years,
GsP 1AL, GA 32%° wk.)
“After I engaged in the exercise programme, I realised it doesn’t need money for
exercise.” (29 years, G1Py, GA 3270 wk.)
“I joined in the exercise programmebecause it’s good and free.” (34 years,
GsP 1AL, GA 33" wk.)

Sub-theme 1.2: Exercise is easy to access through healthcare service

The participants expressed an opinion that women who live in urban areas in a big
city such as Bangkok, and Chiangmai have better access to advanced healthcare services
during pregnancy (e.g .exercise information, choices of fitness centre, and exercise training)
than those in the countryside. Their point of view indicated that exercise during pregnancy is
thought of as a privilege for those who live in urban areas.

“I come from a relatively wealthy family in urban areas (Bangkok) ....Bangkok can
offer plenty of facilities for pregnancy like food choices, exercise courses, and doctors.” (20
years, GiPy, GA 33" wk.)

“Further, exercise classes for pregnant women offered by private hospitals in
Bangkok are so expensive.” (33 years, GsP1AL;, GA 347" wk.)

The pregnant women shared their experience of struggling to access exercise classes
or exercise courses for pregnant women in this town )Nakhon Sawan: outside Bangkok(.

“In my first pregnancy, I didn’t exercise at all... .I had the antenatal care with a
nearby public health centre. ...They didn’t offer any exercise class for pregnancy. ...If 1
wanted to exercise I should go for the care in Bangkok. ...They didn’t advise much about how
to access exercise classes or an exercise course for pregnant women in other hospitals, just
emphasised on following on the usual care appointments.” (23 years, G2PL;, GA 333 wk.)

Women in the countryside tend to focus on their livelihood rather than exercise .They

think exercise is only for women with financial readiness.
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“During my first pregnancy, I didn’t exercise at all .I used an antenatal care service
with a rural hospital where [ wasn’t instructed much. ...Our livelihood comes first.” (34
years, GsP1AL;, GA 33" wk.)

After their participation in the exercise programme, pregnant women realised that it is
easy to access healthcare service for exercise during pregnancy in the public hospital as part
of additional service available for all. Hence, they thought of this exercise programme as an
upgrade of healthcare service in the public hospital.

“If public hospitals in both rural and urban areas are able to provide the same
service free of charge, it means an upgrade of their service that can be accessed by
everyone.” (33 years, GsP1AiL1, GA 34" wk.)

“It’s good for pregnant women who live in rural areas. They can have a choice and
access exercise at the same level of service to those who live in urban areas. ...If such a
programme is available at all the public hospitals, women from low to middle classes will be
able to access exercise during pregnancy to be provided as standard service.” (34 years,
G3PiA L1, GA 33" wk.)

The participants appreciated having had the opportunity to exercise in pregnancy.
They also felt that this exercise programme is a great choice for pregnant women who live in
Nakhon Sawan province.

“I think it’s good for me to have a choice for exercise during pregnancy and it’s easy
to access relevant information and training from here (in the public hospital, Nakhon
Sawan).” (20 years, GiPo, GA 33" wk.)

“It’s a great for women who live in Nakhon Sawan to have a choice.” (31 years,
GoPiL1, GA 3273 wk.)

Theme 2: I want to become a modern mum

This theme reflects the experiences of women who exercised during pregnancy after
they have changed their mindset and attitude about the exercise .Pregnant women commented
that the exercise programme had motivated them to exercise for health and for their baby

during pregnancy .They also expressed their exerciseattitude associated with body image and
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beauty. This can be viewed as the transition from a traditional to modern mother, which is a
new trend in Thailand.

“I want to be a modern young mother with a good figure, like celebrities. ...I don’t
want to look old.” (29 years, GiPy, GA 32*% wk.)

“After delivery, I don’t want to have a big body and I don’t want that for my baby,
either. ... I want to be a good-shaped mother.” (20 years, GPy, 32*° wk.)

For some women who saw themselves as older, the main concern is about staying
young.

“I think it benefits me and my baby. ....I'm getting old now. ...This programme has
inspired me to exercise. ...I started exercising.” (40 years, GsP1AiL;, GA 327> wk.)
“This is my second pregnancy so I am not so healthy like young mothers. [ mean my

body shape, skin, looks and aura are not as good as younger mothers.” (31 years, G2PLj,
GA 323 wk.)
Sub-theme 2.1: I want to be a healthy mum

Pregnant women felt that they were more active as compared to the pre-pregnancy
period as well as previous pregnancies. They perceived the benefits of exercise and expressed
a desire to continue exercising until the birth of their babies. Thus, benefits of exercise for
mothers and their babies play a key role in exercise behaviour during pregnancy.

“My reason for exercise is basically my baby. I feel, I'm getting old and my health is
not perfect. ...As a farmer, I have pain in my back and legs and the pain worsens when I get
pregnant .In fact, 1 just left it like that since my first child. When I get pregnant again, I have
to take care of my health. ...I decided to start exercise .It’s not for me but for my baby.” (34
years, GsP1AL1, GA 33" wk.)

Pregnant women who is older pregnant women also commented that exercise during
pregnancy assisted them to decrease risk of complications during pregnancy such as
gestational diabetes mellitus (GDM).

“I think it benefits my baby and myself. ...The exercise programme seems interesting
as it can benefit my baby. I learnt it from my previous pregnancy and I know what I missed

back then. So, I want to do better for this pregnancy. ... This programme has inspired me to
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exercise. I’'m pregnant this age so I have diabetes risk. Maybe it’s not enough to go on diet.
To better reduce this risk, I started exercise It does help.” (40 years, GsP1AiL;, GA 327> wk.)

Pregnant women recognised numerous positive impacts of exercise during pregnancy
on the physical health and well-being of both mothers and babies. Pregnant women said that
exercise reduced risk and discomfort during pregnancy such as low back pain, leg cramps,
and muscle strain.

“The programme helps us see the benefits of exercise It urges us to care for health.
...For me, I don’t have backache at all. ...I don’t feel numb, either. Maybe it will happen
later. But I think if we exercise regularly, there would be no backache or numbness.” (20
years, GiPy, GA 327 wk.)

“It Exercise during pregnancy (helps relieve my lower back pain and leg cramps 1
feel better after exercise.” (36 years, GoPiL;, GA 34" wk.)

At the same time, it also improved their well-being by reducing stress and anxiety,
helping with sleep, and a more positive mood.

“I feel exercise is good for my health... I felt relax after exercise. ...It also helped me
to get better sleep. ...My husband told me I look happy and no mood swings.” (20 years,
G1Po, 32 wk.)

They also felt the benefits of exercise on their body shape and beauty, particularly

after delivery which motivated them to engage in exercise.

“I intend to start and keep exercising after delivery because [ want to get my figure
back I don’t want to look old.” (29 years, GiPy, GA 327° wk.)

“Even after delivery, I also want to exercise .I want to get back in shape .I don’t want
to have a big body. .. .My stomach doesn’t have stretch marks, either.” (20 years, GiPy, 32
wk.)

“This is my second pregnancy so I am not so healthy like young mothers. I mean my
body shape, skin, looks and aura are not as good as younger mothers. But if I keep
exercising, this will help firm muscles. My muscles will not be saggy and ugly .So, I pay
attention to continue exercise.” (31 years, G2P1L;, GA 323 wk.)

In addition, pregnant women were aware of other health behaviour during pregnancy

after participating in the exercise programme. They wanted to be a healthy mum.
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“I wanted to be a healthy mum. ...I'm awared of all healthy behaviour during
pregnancy ,not for exercise only.” (36 years, G2PiL1, GA 347 wk.)

“After I joined in the programme. ...1I feel, I have healthier behaviour than before. ...1
eat healthy diet, avoid junk food and sweets.” (40 years, G3P1AL;, GA 32" wk.)

Sub-theme 2.2: Exercise during pregnancy is a new trend in Thailand

Pregnant women had an opinion that exercise during pregnancy is a new trend in Thai
society. Thai people these days, especially young people recognise the importance and
benefits of exercise. Exercise in pregnancy is a trend introduced from abroad (Western style)
pregnant celebrities on a variety of media, especially online platforms.

“Celebrities these days exercise when theyre pregnant. This exercise trend is from
overseas. ...And I'm interested because it’s from Western countries.” (20 years, GiPoy, GA
32" wk.)

“Exercise in pregnancy is trendy now. We got the idea from other countries. ...Now
I've learned it’s popular among local and international celebrities, I searched for more
information and decided to do it.” (20 years, GiPy, GA 337> wk.)

From this, point of view participants regarded themselves as being in the trend of
modern mothers.

“I usually watch news on the internet and became interested when I saw video clips
about exercise in pregnancy. Most pregnant celebrities ...exercised during their pregnancies .
Plus, my husband is up to new trends .Exercise in pregnancy is trendy in Thailand now while
it is common in Western countries, I think. Now pregnant celebrities exercise so we want to
follow them.” (29 years, GiPy, GA 327° wk.)

Such a trend is clearly influenced by Western lifestyles. There was also a comment
commonly expressed by women in this studythat this trend is now becoming very popular in
Thai society.

“Now exercise is getting popular in Thailand. ...I think this exercise trend is from
Western countries and that’s the reason why many celebrities follow it.” (40 years, G3P1A1L1,
GA 32 wk.)

“People in Western countries are wealthier and more civilised that us in Thailand .All

expensive products are from those countries. ...The rich or celebrities are often half-

168



Americans. ...Hence, they adopt Western cultures and lifestyles. Exercise in pregnancy is
adopted from Westerners or Thai people studying abroad. ...Similarly, celebrities who
exercise in their pregnancies have a mixed race. They live a Western lifestyle in Thailand.
...Not only celebrities, but also the Prime Minister does it. And people around me, too.
That’s why I want to try exercise, too.” (31 years, G2PL1, GA 323 wk.)

Theme 3: Doubts and concerns at the beginning

This theme reflects the experiences of pregnant women during the first few weeks of
the exercise programme. Pregnant women perceived barriers to continuing with exercise
during pregnancy. These factors impacted their decision to continue or stop exercise. They
also expressed their worry that exercise may harm their babies. Pregnant women thus felt
reluctant to exercise during pregnancy. They worried about the safety and were unsure about
the importance of exercise during pregnancy. From their perspectives, exercise during
pregnancy is not the top priority in antenatal care.

“The first month of exercise is extremely important. It’s like the period to judge if 1
can continue exercise or not. I have to admit that it needs a will and stamina. Otherwise, 1
would quit from the first month.” (40 years, GsP1AL;, GA 32" wk.)

“As I said, in the first month, you will get lazy .Once you have a reason for that, you
can definitely do it. It’s hard to say. You know how determined you are. ...Both my husband

and my mother share a bad attitude about exercise in pregnancy.” (20 years, GiPy, GA 32*!
wk.)

Meanwhile, the pregnant women reported that HCPs in the clinic tended to focus on
nutrition, baby’s health, and the prevention of any danger to their pregnancies and babies,
rather than exercise. Exercise, in these discussions, seemed less important during pregnancy.
In other words, there are concerns from their family views which cause an obstacle to
continue exercise during pregnancy.

“Mostly they HCPs (told me about food: what I could eat. ...Iwasn’t instructed much
about exercise during pregnancy.” (34 years, GsP1AiL1, GA 33 wk.)
“They (My family members) are afraid that exercise will make me too thin and the

baby too small.” (20 years, GiPy, GA 32+ wk.)
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Sub-theme 3.1: I have excuses to stop exercise

Pregnant women recalled their intrapersonal barriers to continue exercise after the
first few weeks of the exercise programme. Women perceived many obstacles to exercise
such as numerous excuses and laziness, especially for women without exercise experience.

“I was lazy at first though... .Previously, I got tired easily and gave up .Things have
been better around the third or fourth week .This is different from the first two weeks.” (20
years, G1Po, GA 337 wk.)

“I have to admit If I don’t have a strong will, I can’t beat it .I'm lazy with many
excuses such as safety of my baby... .Without determination, I might quit halfway.” (31 years,
G2PL;, GA 3273 wk.)

Pregnant women also expressed their intention to overcome such intrapersonal
barriers in the first few weeks.

“The most difficult part is to beat yourself .I have to admit I was so lazy in the first
few weeks. But after I got sweat, I felt refreshed and motivated to continue.” (31 years,
G2PL;, GA 3273 wk.)

“I have motivation to exercise. In the first few classes, I was lazy. ....The most difficult
thing to beat is my mind. ...So, I was trying to exercise as much as I can. It’s getting better
from the third time. Now I can do it by myself for my health and my baby’s. No more
hesitation.” (34 years, G3P1AiL;, GA 33" wk.)

Participants explained that they were too tired to do exercise because of household
chores, taking care of their other children, and full-time jobs.

“Once I've joined the programme and seen other people in the class exercising, I try
to exercise twice a week. ... Although I don’t work full time, I have to raise my kid, send and
pick up him/her from school, cook for three meals, plus housework. These activities almost
take up my whole day. I try to find time for exercise though.” (36 years, G:PL;, GA 34%°
wk.)

“I never exercised before. When I tried exercise in this pregnancy (in the first few
week), I was tired. ...I spend my whole day doing housework and taking care of my husband
and kid, so I have no time for exercise, I think.” (40 years, G3P1A1Li, GA 32t wk.)

In addition, participant women also indicated that some exercise positions such as

pelvic rock on hands and knees, and leg lift were quite difficult to achieve in the first few
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weeks of the exercise programme, especially as they had no previous experience of
exercising. Some women felt bored and doubtful about continuing exercise during pregnancy.

“It’s not easy for me. But after a few times, it’s getting better because I've learned
how to do it correctly. ...I felt bored. ...It takes longer to learn for people who never exercise
before like me.” (40 years, GsP1AiL1, GA 32> wk.)

“There are some difficult postures such as cat hissing and leg raising. ...I doubted if [
should continue or stop exercise. ...But after a few weeks, these have become easier .Other
postures can be achieved easily.” (31 years, G2PiL;, GA 323 wk.)

“Some postures are quite difficult to follow, but after a few classes, I can do that.”
(20 years, GiPy, GA 32*" wk.)

Sub-theme 3.2: Family traditional views as an influencing factor

Pregnant women perceived interpersonal barriers caused by their family’s beliefs and
that made them unsure about continuing exercise during pregnancy. There is a set of
traditional views that exercise during pregnancy might be risky for the babies.

“I felt confused about continuing exercise in the first few weeks. When I told my
mother. ...She disagreed saying that exercise might get the baby dead. ...She still doesn’t
understand. She told my grandmother and then the grandmother disagreed as well.” (29
years, GiPo, GA 32"° wk.)

“In the initial period of my first pregnancy, my husband didn’t allow me to do any
job. ...However, my husband and his mother didn’t want me to do anything. They’re afraid of
miscarriage.” (34 years, GsP1AiL1, GA 33*! wk.)

Their family members tended to believe that body movements require a lot of energy
and were concerned that some exercise postures e.g. leg raising, and bending could be
dangerous for pregnancy and the baby, especially causing risks of miscarriage.

“They’re afraid that exercise will make me too thin and the baby too small.” (20
years, GiPy, GA 327" wk.)

“Those days Thai people didn’t exercise during pregnancy because they thought it’s
dangerous. Old people will never agree with the idea of exercising, moving body or raising
legs. Back then, they didn’t allow pregnant women to do anything, just resting because

they’re afiraid of danger and miscarriage.” (31 years, GoPiL1, GA 3273 wk.)

171



In traditional views, the purposes of exercise were to lose weight and get a perfect
shape, rather than being aware of the benefits to pregnancy for both expectant mothers and
their babies.

“When 1 started exercising, at first my family complained a lot. They don’t
understand why pregnant women should exercise. They think I just want to imitate celebrities
or to look good .People often think exercise is for losing weight. ...Both my husband and my
mother share a bad attitude about exercise in pregnancy.” (20 years, GiPy, GA 32*1 wk.)

In addition, most of their family members thought that exercise was unnecessary or
inappropriate in pregnancy. Rather than exercise, pregnant women should pay attention to
nutrition during pregnancy so that they can deliver healthy babies.

“In my first few months of pregnancy, I didn’t exercise at all, just eating and sleeping.
I mainly focused on food and my husband didn’t want me to do anything, just taking a rest.
My mother agreed with him.” (20 years, G1Py, 32 wk.)

“I had to talk for so long to get my mother to agree. ...I don’t think she fully gets it,
but she is trying to admit that things can change over time. ...However, she still worries when
I exercise at home. ...They think, I should worry about diet rather than exercise.” (29 years,
G 1Py, GA 32" wk.)

Sub-theme 3.3: Other health messages are louder

Pregnant women commented that they perceived HCPs at the clinic focused on other
health behaviour during pregnancy such as healthy eating, usual antenatal care appointments,
fetal movement counting, and vitamin supplements, rather than exercise. Pregnant women
received information about exercise only once during pregnancy from health educators
(nurse) as a routine part of care in the prenatal class in the second trimester (16-25 weeks of
gestation) for 20-30 minutes.

“In my first pregnancy (around one and half year ago), I got exercise information
from prenatal class for 20-30 minutes, I am not sure about the exact duration. She (nurse)
taught me and checked on my mother and child handbook, when I attended the exercise class

(usual care). I think it may not be enough for me to exercise at home.” (23 years, G2P1L;, GA

33" wk.)
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“When I go to hospital for the usual care, doctors and nurses always talk about food,
my weight, my baby’s weight, diabetes, or any abnormality in order to prevent any dead fetus
in utero, including low weight gain. ...Both doctors and nurses emphasise on these things
and they rarely touch on exercise.” (36 years, GoP1L1, GA 34 wk.)

They also recalled that they did not get information about exercise from doctors.

“When the doctor says or advises anything, I will remember and try to follow that.
... The doctor can see me for short time, so they must choose important issues to say. ...I never
get information about exercise during pregnancy. ...I think, exercise seems less important. If
it is important why the doctor never says so to me.” (40 years, GsP1AL;, GA 32" wk.)

Doctors usually emphasised nutrition, baby’s health and growth, complications and
danger to mothers and babies as a priority of antenatal care.

“I have met the doctor around 10-15 minutes per session. It is not enough to talk
about exercise during pregnancy with her. Regularly, she (doctor) always emphasises on how
to prevent complications during pregnancy, healthy eating and fetal movement counting.”
(23 years, GoP/L;, GA 33" wk.)

“Doctor also focused on regular antenatal care appointment, food, medicine
(vitamin supplements), and fetal movement counting, including any abnormality during
pregnancy.” (20 years, GiPo, GA 33 wk.)

Pregnant women had doubts about continuing exercise. They also felt exercise did not
seem important during pregnancy in the healthcare setting.

“Exercise is not the first priority of antenatal care. ...In the prenatal class, nurses
teach me how to exercise during pregnancy. .. felt she taught me as a routine care. ..t
makes me feel unsure about continuing exercise or not.” (20 years, GiPo, GA 33 wk.)

“They (HCPs) didn’t advise much about exercise, just emphasised on following the
usual care appointments during pregnancy. ...I am not sure, is it (exercise) important for
me?” (23 years, G2PiL1, GA 33" wk.)

“I have a question. ...Is exercise necessary for pregnant women? ..If yes, why
doctors and nurses did not advise me to do exercise, just like they did on healthy diet and

usual care appointment or fetal movement counting.” (34 years, G3P1AL;, GA 33" wk.)
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Theme 4: I get active and keep up with exercise until childbirth

This theme suggests that exercise behaviour of pregnant women can be sustained.
Pregnant women expressed their intention to continue exercise as a daily routine during
pregnancy.

“I intend to exercise as long as possible, maybe until delivery.” (23 years, G2PiLj,
GA 337 wk.)

After the first few weeks, pregnant women pointed out they regularly exercise and
want to continue to exercise as long as they can (until childbirth) because they can gained

support and motivation from the programme.

“Once I intend to do something and I get support, attention, instruction and
consultation, I can make it. ...Motivation or support for exercise could help me continue
exercise.” (20 years, GiPo, GA 32" wk.)

“It’s hard to tell how long I will continue exercise. I intend to exercise for good
health and a firm body so that I can take good care of my kid. ...Supports from the exercise
programme help me regularly exercise and I hope to continue exercise until childbirth.” (31
years, GoPiL1, GA 3273 wk.)

Pregnant women added that the informational support (knowledge and training)
boosted their self-confidence in starting to exercise at home and the emotional support
motivated them to continue exercise.

“I like exercise for its benefits. ...I plan to continue exercise until delivery. ..If I did
not get supports in both knowledge and training, I may not be able to maintain exercise.” (36
years, GoPiL1, GA 347 wk.)

“This is the key to keep us exercising. ...l feel more confident in continuing exercise
at home.” (20 years, GiPy, GA 32" wk.)

Furthermore, pregnant women explained that they enjoyed the opportunity to

exchange their exercise experience with other pregnant women and instructor (researcher)
and physiotherapist.

“When we have problems or doubts, we want to share or consult with those who are

kind.” (20 years, GiPo, GA 32*! wk.)
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“The strong point is that the programme contains an exercise group. I’ve got
classmates with the same gestational age and we can exercise together. ...In the group, we
can share information with each other, particularly exchange or compare how we’re going
with exercise in pregnancy. .. It’s much easier to ask or share in a smaller group.” (20 years,
G1Po, GA 3277 wk.)

Sub-theme 4.1: support and guidance helped me to continue

Pregnant women reiterated that support is one of the crucial factors for starting and
maintaining exercise in daily life. Information about exercise helped them gain a better
understanding, self-confidence in their ability and to protect themselves from risk during the
exercise. The structured nature of the exercise programme enabled women to learn about the
benefits of exercise and establish their own knowledge and confidence over time to sustain
exercise at home in between classes. This is particularly important for those without exercise
experience. The exercise content emphasised key issues such as prescription for exercise and
observation of abnormal symptoms during exercise.

“It’s not easy for me. But after a few times, it’s getting better because I've learned
how to do it correctly ...That made me sure of my baby’s safety. ...t takes longer to learn for
people who never exercise before like me. ...I want to make sure I can exercise correctly.
That’s why I joined every time to boost my confidence in exercise.” (40 years, G3P1AiLi, GA
32" wk.)
“Now I intend to exercise until my delivery and afterwards. I know how to start and
notice abnormality that may impact my baby. We learn step by step. If it’s like one-time
learning, I don’t think most pregnant women can remember everything. There are also

reviews on key issues.” (20 years, GiPo, GA 32" wk.)

Exercise training in the programme supported pregnant women to gain better
understanding on stages of exercise and exercise positions, increase self-confidence and
proper exercise during pregnancy correctly at home in terms of warm up and cool down to
reduce risk of muscle and joint injury. They also stated that exercise during pregnancy is not

easy for most pregnant women as they cannot do it at home after one-time instruction and
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practice. They tended to feel worried or lack confidence about the safety of their babies and
themselves initially.

“I think I’'m worried because I'm not sure about my ability to exercise. Then I wasn’t
confident if I could remember the exercise postures taught in class. What should I do if |
exercise and something goes wrong with my pregnancy? ...If they teach only once like they
did in prenatal class, there is no way I can remember.” (31 years, G2P/L;, GA 323 wk.)

“At first,  wasn’t sure how to exercise at home. ...I need to know how to do the right
exercise postures for my safety and my baby’s. ...Personally, I like the lecture and
demonstration. ...They (usual care) taught only once, and there were not enough instructors
to take care of everyomne. So, it was difficult to start exercise from just one lecture or
demonstration. ...With this programme, I can pick up the instructed exercise postures and
apply them to my daily exercise.” (33 years, GsP1AiL;, GA 34" wk.)

Instructor (researcher) taught them by demonstration, return demonstration, and
regular practice, this can boost pregnant women’s confidence to continue exercising during
pregnancy.

“What I like most about the programme is its flexibility so I can apply the exercise
techniques by myself at home. All I need to know is what to be careful about or notice and
what steps there are. It helps me better understand exercise during pregnancy and what
procedures I should follow.” (29 years, G1Py, GA 327% wk.)

“With demonstration and practice, 1 feel exercise isn’t hard. We can do it at home.
...Anyway, we have to be sure that we have been taught the correct way of exercise. ...So, 1
think demonstration and practice are important. ...Once I remember how to exercise
properly, I'm confident to do it at home.” (23 years, GoPiL1, GA 337 wk.)

Pregnant women commented that goal setting in the exercise class supported women
to continue exercise during pregnancy. The exercise’s position stared with the easy and then
progress up with advanced exercise’s position. It supported women to continue exercise as a
physical and emotional supports.

“The exercise class start with easy and short time for exercise and then progress up
to longer time with an advanced position of exercise that helped me to getting goal for

exercise in each week ... step by step.” (40 years, GsP1AiL1, GA 327> wk.)
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In addition, if they had any questions when they did exercise at home, they could ask
instructor (researcher) in the next class as two-way communication .In this way, pregnant
women gained high confidence to continue exercising during pregnancy.

“ There are demonstrations and that makes me think it’s not so hard .When we joined
the prenatal class, there was only one demonstration by a nurse so it seemed hard .
...Nonetheless, when [ entered this programme and joined several sessions... .Now I can do by
myself at home. If I had any questions, I can ask in the next class... .This programme works
better than the exercise demonstrated in the prenatal class because there are several sessions
which promote our learning and practice.” (36 years, G2PL1, GA 34* wk.)

The follow up process supported women to continue exercise. Pregnant women
indicated that the exercise’ diary and feedback after each the exercise class motivated them to
continue exercise. The completion of the exercise’ diary and general conversation after class
supported women to increase self-awareness on their exercise behaviour.

“Feedback and the exercise’s diary helped me to know myself and motivate me to
continue exercise.” (40 years, GsP1AL;, GA 32" wk.)
“Small talk also motivated me to continue exercise.” (23 years, GoPiL1, GA 3373 wk.)

The participants started a group chat via group chat application (Line application) and
discovered that such a group chat could motivate them to continue exercise. It is thus an
alternative channel to communicate about exercise with the instructor ( researcher). It is
another tool to remind the participants of the exercise class as well.

“Moreover, there is a group chat on exercise via Line to remind me of the exercise
schedule and motivate me to continue exercise.” (36 years, G2PL;, GA 34*° wk.)
“The advantage of Line is that it is easy to join a group where we can exchange

information. I feel relaxed with the group chat. ..If I have any questions, I can contact the

instructor (researcher). Sometimes telephones are difficult. It is easier with Line. I can read
or leave a message when I am free.” (20 years, GiPy, GA 32*! wk.)

Pregnant women commented that posters and leaflets were useful to motivate them to

exercise. Photos of exercise’s positions in the poster were clear and easy to follow when they
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continued exercise at home. In addition, the posters with cartoon characters showing
exercise’s positions were interesting too.

“Posters and leaflets are useful for me to continue exercise. I can read or look at
them when I have free time. The posters with cartoon characters are cute and interesting.”
(29 years, GiPy, GA 32%% wk.)

“I like the poster as it displays exercise’s positions in large frames so it is very easy
to follow.” (40 years, GsP1AiL1, GA 327 wk.)

The participants stated that the online version of posters and leaflets (with uploaded
files via the group chat application) were very useful as they could see the files anytime. It is
easier to open the files. Some of the participants added that they might have left the posters
and leaflets somewhere, but they still saw the online version.

“I always use the posters and leaflets (online version) as it’s easier and I can see the
files everywhere.” (36 years, GoPL;, GA 34" wk.)

“I left the posters and leaflets (paper version) somewhere. Yet, I can use the online
version so I can see the files at home.” (20 years, GiPo, GA 32*! wk.)

Furthermore, pregnant women revealed their experience about the atmosphere in the
exercise programme, which promoted emotional support . They felt enjoyment and relaxation
in the class where their classmates were friendly. This reinforced their participation and kept
them motivated to exercise during pregnancy.

“ Seeing other people in the class doing it, I feel motivated. The atmosphere helped.
...The exercise group was quite small. The instructor (researcher) could take care of
everyone. It was different from another exercise group arranged by prenatal class.” (33
years, GsP1AL1, GA 34" wk.)

“I had a good time. I like to exercise with people. It was enjoyable and relaxing - we
chatted while taking exercise. It was like a girl group at school.” (20 years, GiPy, GA 32!
wk.)

“It’s fun. I like this group as we can teach and chat with each other while taking
exercise .1 enjoy the class so much that I can go every day. ...1 like the atmosphere and other

things.” (40 years, G3PAL;, GA 32*° wk.)
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Sub-theme 4.2: I can take simple exercise at home

From the questionnaire after completion of the exercise intervention, most pregnant
women were concerned about a weekly exercise class at the hospital that did not fit with their
daily routines. They felt the exercise programme took too much time and money. In the
interviews, pregnant women also felt that it was a waste of time to spend over ten weeks on
the exercise programme at the hospital after they learned and knew how to exercise at home.
Women felt that holding exercise classes separately from the antenatal appointments was
inconvenient. Pregnant women pointed out that time spent on weekly exercise at the hospital
over ten weeks is too much for pregnant women who take care of their children, and
especially for those with a full-time job outside the home.

“ The biggest problem for me is time. As the programme is run in office hours, I have
a teaching job. ...As result, I could make it only fives classes even with my intention to join....
For this programme, it costs me nothing, except time. This is an issue for me as I work full-
time.” (33 years, G3P1AiL1, GA 34" wk.)

“Even with my pregnancy, I still have to take care of house chores and my first kid.
...For this reason, I could join only five sessions. ...I can take simple exercise at home
because I know how to do it properly from the exercise classes. ...It’s inconvenient for those
with a small kid or farming job like me to come every week.” (23 years, G2PiL;, GA 33%3
wk.)

In addition, women suggested the integration of exercise into the routine antenatal
care service would be helpful to them and help encourage them to sustain exercise.

“Exercise sessions may be combined with the antenatal care or added to prenatal
class. For example, prenatal class takes about an hour, they may add exercise and make it an
hour and a half in total as a booster for maintaining exercise. ...I can continue exercise at
home.” (31 years, GoPiL1, GA 3273 wk.)

They suggested that the exercise class should be conducted every three to four weeks
and on the same day as the ANC appointment. They felt it is unnecessary to attend a class

every week. They indicated that the exercise programme should be reduced from every week

179



visit to at least once a month during the second and third trimesters or around 4-5 times over
10-12 weeks during the second trimester.

“It would be better if we can make it the same day as the usual care. People with full
time jobs cannot take days off every week. ...The integration of the programme into the usual
care would be a good choice. ...But there is no need to come every week .Maybe every three
or four weeks, like the usual care which is a monthly appointment, is enough.” (29 years,
G1Po, GA 32" wk,)

“After some more attendances, I manage to exercise by myself at home. I don’t think |
need to visit hospital for all classes. ...but I need to practise in class (at the hospital) for four
or five times to be able to exercise at home.” (34 years, GsP1AiL1, GA 33" wk.)

Women also suggested that HCPs should update their knowledge for promoting
exercise in pregnancy effectively. It would help pregnant women to increase self-confidence
and to continue exercise at home until childbirth.

“I think, doctors and nurses should update their knowledge about exercise in
pregnancy and give me an up to date information to exercise during pregnancy properly. ...I
think, it’s good for motivating me to continue exercise until delivery.” (20 years, G1Py, GA
32" wk.)

“I want all nurses and doctors should teach me an update information for exercise in
pregnancy. ...I may feel more confidence to do exercise at home.” (31 years, G>PL;, GA
32" wk.)

Sub-theme 4.3: Group exercise has motivated me to continue exercise.
The group exercise network was a key aspect in motivating women to exercise.

“Group exercise network helps me stay motivated in exercise during pregnancy, when
they told me about positive effects of exercise, which are real experiences of exercise.” (23
years, G2PiL;, GA 3373 wk.)

Pregnant women were of the opinion that the way the exercise group and the
programme instructor (researcher) communicated with them via chat application (Line

application) motivated them to continue exercise.

180



“It enables us to join an exercise group where we can exchange information via such
channels as Line group.” (20 years, GiPy, GA 32 wk.)

“In my opinion, having a reminder like Line group can help those who are
developing an exercise habit. ...I think it’s better to go in a moderate way with messages like
‘we should exercise three times a week’ and the frequency of reminder should be once a
week.” (33 years, GsP1AiL1, GA 34" wk.)

Given this experience, it would seen important to recommend that any exercise
programme contains some means of online communication to encourage women to motivate
each other.

“Group exercise network is crucial It supports me to do a lot more. ...In the group,
we can share information with each other, particularly exchange or compare how we're
going with pregnancy. ...As I have no one around me with exercise experience during
pregnancy to share with, it’s good to exchange with them. In this way, the group motivates
me to exercise.” (20 years, GiPo, 327 wk.)

They felt it differed from the traditional care in which only HCPs provided
information to pregnant women as one-way communication.

“This (group exercise) motivates me to continue exercise. ...Moreover, there is a Line
group for exercise to remind me of the exercise schedule. When I go to the usual care, I just
listen to nurses ’advice on many things, and I may or may not follow. ...This group gave me a
chance to learn more by asking other pregnant women or sharing ideas and experiences.”

(36 years, G2PiL;, GA 34> wk.)

6.2.2 Results of focus group with Healthcare professionals (HCPs)

The focus group included four HCPs consisting of a physiotherapist, a healthcare
educator (nurse), and two nurses at antenatal care clinic. All HCPs had also taken part in the
design workshops for the exercise programme in the first phase of the study. The
demographic characteristics of HCPs are summarised in Table 6.9. While nurses are directly
involved in the antenatal care clinic, they are also indirectly involved in the exercise
programme as facilitators. In the exercise class, they prepare the room as well as

refreshments, and provide IT support. A physiotherapis was directly involved in the exercise
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programme as a consultant who visited the exercise class at the first, fifth, and tenth week of
the exercise programme. The focus group was conducted in a meeting room at the hospital by
an assistant researcher. All data in the focus group were recorded with a digital voice recorder
and in notes by the researcher. The age of participants ranged from 35 to 58 years. Most of

them had ten-years experience in antenatal care service.

Table 6.9: Demographic characteristics of HCPs in the focus group

Demographic characteristics Number (n) | Percentage (%)
Age
-30-39 years 2 50
->40 years 2 50
Qualification
-Nurse (ANC) 3 75
-Physiotherapist 1 25
Years of experiences
-5-10 years 1 25
-Over 10 years 3 75
Work
-Antenatal care clinic 3 75
-Physiotherapy 1 25
Education
-Bachelor degree or equal 2 50
-Master degree or over 2 50

Three main themes emerged from the focus group which captured experiences related
to the exercise programme. The themes and sub-themes are shown in Table 6.10. The topics
covered included: pregnant women’s experiences in the exercise programme; strengths and
weaknesses of the new exercise programme; ideas on how this exercise programme would fit
in the usual antenatal care; and suggestions for possible changes to the programme to better

benefit women and related healthcare service. HCPs received some feedback from women
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who took part in the exercise programme and they were encouraged to share it without

naming any individual.

Table 6.10: Themes and sub-themes from focus group with HCPs

Themes Sub-themes
1. More benefits of the exercise 1.1 The exercise programme helps pregnant
programme than we expected women to increase exercise their behaviour

1.2 The exercise programme helps promote

healthy behaviour in pregnancy

2. Concerns with workload of HCPs

3. Tailoring the exercise programme to | 3.1 Integration into the usual care
fit in the usual care 3.2 Continued promotion of exercise in

pregnancy

Theme 1: More benefits of the exercise programme than we expected

This theme illustrates the expectations of HCPs about benefits of the new exercise
programme for pregnant women. HCPs expressed their positive experiences as they realised
the importance and benefits of exercise during pregnancy for women. They were hoping that
the new exercise programme could motivate pregnant women to see the importance of
exercise during pregnancy as well. In their opinion, exercise is relatively new in Thailand so
it is hard for pregnant women to realise the importance of exercise during pregnancy.

“Exercise during pregnancy is relatively new in Thailand. I hope to see this
programme help pregnant women realise the importance and benefits of exercise.” (Nurse
ANC 1)

“Anyway, it’s hard to make rural communities see the importance of exercise in
pregnancy. ...Actually, exercise is trending in Thailand because of the exercise trend in
pregnant celebrities. ...I think this exercise programme might motivate pregnant women to
exercise. It (the exercise programme) is a tool to raise awareness of exercise in pregnancy

(Nurse educator)
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In fact, HCPs saw that the exercise programme made pregnant women aware of the
importance of exercise and also motivated them to change their exercise behaviour. As a
result of the exercise programme, pregnant women increased both frequency and duration of
exercise during pregnancy.

“I didn’t expect that programme can change exercise behaviour of pregnant women. [
thought that it’s quite hard to achieve, but the programme can help that.” (Nurse ANC 2)

“It does help increase the frequency and duration of exercise during pregnancy.”
(Physiotherapist)

In addition, the programme encouraged pregnant women to develop their overall
healthy behaviour during pregnancy such as healthy eating and sleeping. The programme
seems to offer a new choice to improve the quality of healthcare service for pregnant women.

“I feel that they have healthier behaviour while being engaged in exercise. They
(pregnant women) said that they can sleep well after joining in the exercise programme. They
don’t wake up during the night anymore.” (Nurse ANC 2)

“Exercise in pregnancy thus supports them (pregnant women) to develop awareness
about healthy behaviour during pregnancy for the benefits of themselves and their babies.
Some pregnant women told me that they were more careful about eating sweets, cakes, and
sweetened drinks such as Thai milk tea and canned drinks.” (Physiotherapist)

HCPs perceived the benefits of the new exercise programme for pregnant women
better than they previously expected.

“It (the exercise programme) is good for improving our service care for pregnant
women.”” (Nurse ANC 1)

“In fact, the exercise programme could promote for regular exercise better than I
imagined before the exercise programme started.” (Nurse educator)

Sub-theme 1.1: The exercise programme helps pregnant women increase exercise
their behaviour
HCPs saw that the new exercise programme helped pregnant women increase exercise

in both frequency and duration during pregnancy. HCPs added that pregnant women became
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more interested in the exercise programme when they talked to HCPs about their changing
exercise behaviour during pregnancy.

“Pregnant women increase their frequency and duration of walking and aerobic
exercise. Most of them attended the exercise class every week, which is beyond my
expectation.” (Nurse educator)

“The exercise programme will help to change exercise behaviour of pregnant women.
1 think, it’s quite hard to make that happen, but the exercise programme can.” (Nurse ANC 2)

They mentioned the benefits of exercise such as reducing back pain and leg cramp
during pregnancy.

“Further, it helps raise awareness of the importance of exercise among pregnant
women and increase their exercise behaviour during pregnancy. Exercise also relieves
backache, numbness, and stress in pregnancy, which leads to easy delivery. Pregnant women
try to attend the new exercise class as much as they can.” (Nurse ANC 1)

Exercise also helped them to sleep better, feel more relaxed, and fresh.

“I think it (the new exercise programme) is a tool motivating women to continue
exercise ...and helps improve their physical health and well being.” (Nurse ANC 1)

HCPs indicated that pregnant women continue their attendances to the new exercise
programme more than expected.

“Most of them attended the exercise class every week, which is beyond my
expectation.” (Nurse educator)

Sub-theme 1.2: The exercise programme promotes broader healthy behaviour in
pregnancy

HCPs commented that the exercise programme also helped pregnant women raise
awareness about the importance of healthy behaviour during pregnancy. HCPs perceived that
pregnant women participating in the new exercise programme had better self-care during
pregnancy than usual.

“Pregnant women who participated in the exercise programme intended to be healthy
for themselves and their babies. ...1I felt that they had healthier behaviour after engaging in
exercise.” (Nurse ANC 2)

185



“In my view, the exercise programme helps pregnant women raise awareness about
healthy behaviour for mother and baby. ...They (pregnant women) had higher self-care
during pregnancy. ...They intended and acted to be healthy mums.” (Nurse educator)

Pregnant women seemed to pay more attentionto being healthy during pregnancy
such astaking regular exercise, going to bed early, and eating healthy food that positively
affectthe ir physical health and well-being.

“Exercise in pregnancy helps them (pregnant women) raise awareness about healthy
during pregnancy for mothers and babies. ...They (pregnant women) talked to me about their
healthy behaviour. They choose to eat healthy food and try to behave healthily during
pregnancy such as sleeping at least 8 hours at night.” (Physiotherapist)

Theme 2: Concerns with workload of HCPs

This theme illustrates HCPs’ concern about how the introduction of a regular exercise
programme might impact on their workload in the antenatal care clinic. It is noticeable that
HCPs designed the new exercise programme and realised its overall benefits for pregnant
women as well as healthcare service. However, they expressed a concern that if the exercise
programme is integrated into the clinic, that might increase their workload. This is because,
from their point of views, exercise during pregnancy is not the main Key Performance
Indicators (KPIs) for the antenatal care service.

“Workload is an issue that needs consideration because it’s difficult to do. This can
put too much workload for nurses, physiotherapists, and sport scientists.” (Physiotherapist)

“I accepted this programme had more benefits for pregnant women and our work. [
understand that this programme was designed by us, but the real situation is quite different.
This (the new exercise programme) puts too much work and time for me. It might take me too
much time for teaching pregnant women for the whole 10 exercise classes. And I still have
some other duties to perform. Plus, exercise is not a main KPIs that we must achieve. ...I can
feel too much workload.” (Nurse educator)

HCPs said that exercise during pregnancy is not the key goal of antenatal care. HCPs
focused on the KPIs of antenatal care clinic related to their main responsibilities to reach the

goals of healthcare services such as nutrition, and continuing antenatal care, while decreasing
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risks and abnormal symptoms in pregnancy. KPIs of antenatal care clinic specifies early
booking before 12 weeks and receiving prenatal care at least four times during pregnancy, to
reduce the rate of neonatal and maternal death, and monitoring the rate of baby low
birthweight (<2,500 grams) (Department of Health, Thailand, 2016).

HCPs indicated that their routine care for exercise covers the policy of the
organisation about exercise in pregnancy. Hence, exercise seems less significant in healthcare
service. They feel the exercise programme may increase their workloads.

“It might take more time to operate the programme despite the fact that exercise is
not the main KPIs.” (Nurse ANC 1)

The new exercise programme may take additional time for the usual care. The
exercise programme was conducted in a hospital-based group exercise in the afternoon once a
week, 30 minutes per session over 10 weeks. (10 prescribed sessions in total). As pointed out
by HCPs, it may increase workload for nurses to do everything over ten weeks of the new
exercise programme.

“I know the benefits of this programme for pregnant women and how it improves the
quality of our care, but I'm afraid it will increase our workload here. ...If we have a new
exercise programme, that might cause extra workloads, especially for nurses (educator).”
(Nurse ANC 2)

HCPs were of the opinion that the exercise programme which runs over 10 weeks in
the afternoon is too much for their workloads in the antenatal care clinic.

“I feel, it (the exercise programme) is too much for our routine work. This
programme runs in the afternoon, separately from the routine prenatal class for women. In
my opinion, 10 weeks for promoting exercise might put too much work for me.” (Nurse ANC
1)

“I think it’s not good for our workload and we still have other jobs to do, apart from
promoting exercise in pregnancy. ...It’s quite too much work for us to run only the exercise
programme over 10 times.” (Nurse ANC 2)

They pointed out that the antenatal care clinic has regular prenatal care for pregnant

women during pregnancy at least four classes in the morning. Such classes cover health
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behaviour, birth plan and breast feeding, including exercise during pregnancy. From their
perspectives, the new exercise programme appears to take too much time than usual care.

“This puts too much work and time for me It might take me too much time for
teaching pregnant women for the whole 10 exercise classes. We have a regular prenatal class
for pregnant women. And I still have some other duties to perform. I feel too much overload.”
(Nurse educator)

Moreover, HCPs added that the time spent on weekly exercise at hospital over 10
weeks is too much for pregnant women who take care of their elder kids, and especially for
those who work full time outside home.

“It is thus more difficult for them to attend for the whole ten times.” (Nurse ANC 1)

“Some pregnant women work at home or have their own business, but others work for
the government or private firms. ...It is a hassle for them to visit hospital for the usual care
and again for exercise.” (Nurse ANC 2)

HCPs considered that the exercise programme is costly. Pregnant women had to
spend on 10 trips to hospital, and some of which are not on the same day as the usual
antenatal care.

“It is too much for them. Plus, it is not so common for pregnant women in rural
communities to often visit hospital, which may be costly for them.” (Nurse educator)
“It needs time and money to take a trip to hospital just for exercise.” (Nurse ANC 2)

Theme 3: Tailor the exercise programme to fit in the usual care

This theme reflects the opinions of HCPs on the possibility of integrating the new
exercise programme into the usual antenatal care clinic. They agreed that the concept of the
exercise programme might be integrated into the usual care. This is because the overall
benefits of the programme on promoting exercise behaviour in both frequency and duration
of exercise during pregnancy, and the broader context of healthy behaviour during pregnancy.
They also suggested that details of the new exercise programme are adjusted so that the

programme would fit in the usual care and their workloads.
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“I admitted that this programme had benefits for pregnant women and our work.
...The exercise programme had benefits to improve the quality of our antenatal care. It is
possible to integrate the programme into the whole system of antenatal care by making it as
part of the routine job, without increasing workload, time, and cost for both service providers
and recipients.” (Nurse educator)

“It is possible to bring the core concept of the exercise programme to the usual
antenatal care clinic. I think that some details of the programme protocol should be changed
though.” (Nurse ANC 1)

Sub-theme 3.1: Integration into the usual care

While agreeing on the idea that the new exercise programme should be integrated into
the prenatal education class, HCPs indicated that the new exercise may increase their
workload if it runs as it did in the feasibility study. The new exercise programme should be
reduced from 10 weeks in a row to four prenatal education classes. Normally, all low risk
pregnant women attend the prenatal education at least four times during pregnancy in the
morning after visiting the doctor for approximate 30-45 minutes.

“We should focus on the benefits of exercise by trying to make their attendances
fewer and combining the exercise to each usual care. As we already have prenatal class, we
can integrate exercise into each different subject. For example, before nutrition subject, we
can teach stretching. In this way, pregnant women will join at least exercise demonstration
for four times and review how to exercise, while seeing its importance and building a good
attitude toward exercise.” (Nurse educator)

“I think, it might be better to integrate the exercise programme in to each prenatal
class. The new exercise programme may be added in to the prenatal class for 15-20 minutes,
followed by another topic as part of usual care. ...It will be time-saving to promote exercise
during pregnancy without increasing workload for HCPs in ANC clinic.” (Nurse ANC 2)

HCPs suggested that the programme should be boosted for low risk pregnant women
ine very morning sessionwhile waiting for antenatal care.

“There should be some exercise in the morning session before the antenatal care and
after paying homage in the national anthem. ...We would suggest 10-minute exercise while

waiting. This highlights the importance of exercise, and urges exercise activities at every
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antenatal care. It should be easy exercise so that anyone can do while standing or sitting in a
chair.” (Nurse ANC 1)

In addition, HCPs commented that the online (uploaded on Line application) version
of the posters and leaflets was useful for motivating pregnant women to continue exercise at
home as it was convenient for pregnant women to access exercise information. On the
contrary, most pregnant women left the paper version of posters and leaflets about health
information during pregnancy at the clinic in the past.

73

n my view, the [online version] of the posters and leaflets were nicer. They were
more useful for pregnant. In the past, I saw many leaflets (health information during
pregnancy) left at the clinic. And when they (pregnant women) wanted to look for more
information, they couldn’t find anything to read.” (Nurse ANC 2)

“This kind of materials (posters and leaflets) are easier for women because they can
information everywhere.” (Nurse educator)

HCPs further commented that the online version of the posters and leaflets is
interesting with its design being different from the materials usually found at the clinic. This
version thus can better attract pregnant women’s interest while providing the exercise
information.

“[The online] version of posters and leaflets is interesting. ...The design is quite
different from the usual posters and leaflets in the usual care. ...The new version with colours
and pictures are more attractive.” (Nurse educator)

Sub-theme 3.2: Continue promoting exercise in pregnancy

HCPs commented that promoting exercise during pregnancy should not be restricted
to the prenatal education class only. As HCPs pointed out, the main goal for promoting
exercise during pregnancy is that pregnant women continue regular exercise at home until
delivery.

“The most important thing is how to make pregnant women exercise regularly. I don’t
want pregnant women to stop exercise after the end of programme or prenatal class. And that

can happen from the working of all healthcare providers. This must be driven toward the
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same direction in order to keep pregnant women exercising. There must be supports so that
pregnant women can continue until after delivery.” (Nurse ANC 1)

In this regard, HCPs have a role to motivate and support pregnant women to continue
exercise through the exercise programme, which should beintegrate das usual care in the
clinic from the first visit until delivery.

“Information must be passed on and promoted continuously from pregnancy to
childbirth by all HCPs of the ANC clinic.” (Physiotherapist)

“There is another way to urge exercise, apart from nurses. That is, we design exercise
in a systematic way. ...every staff member should urge pregnant women in the same way and
in every single step of antenatal care. ...We should make it as part of the process like the
regular antenatal care such as taking dietary supplements or counting fetal movement.”
(Nurse ANC 2)

HCPs elaborated that the doctor has an important role in the clinic for promoting
exercise during pregnancy in the Thai context.

“I strongly agree on the key role of doctors. This is one way to urge exercise, apart
from nurses.” (Nurse ANC 2)

“When pregnant women meet a doctor, we can ask the doctor to give a brief reminder
of exercise like one to two minutes. ...In this way, the doctors’ reminders and suggestions can
boost continued exercise.” (Physiotherapist)

HCPs also advocated that keeping an exercise diary in the exercise programme is
useful to monitor the exercise behaviour of pregnant women. The exercise diary is also
helpful for HCPs to use this information for supporting pregnant women to continue exercise
at home.

“It (exercise diary) is good to monitor their exercise behaviour at home. ...It’s very
useful for us to use this information for promoting exercise during pregnancy.” (Nurse ANC
2)

“We can know their exercise behaviour through the exercise record (diary). It makes
us know the way to support them to continue exercise until delivery. ...Usually, we don’t have

any information of their exercise behaviour.” (Nurse educator)

191



In addition, HCPs viewed that a group exercise network is a resource that can work to
motivate pregnant women to continue exercise regularly via group chat application.

“Another outstanding point is creating a network to exchange information. This
network also urges for exercise by pregnant women themselves so they have a platform to
support each other. ...This serves as a motivator from within the pregnant women’s
community to continue exercise.” (Nurse ANC 1)

This is two-way communication which created a better understanding of exercise
behaviour in pregnant women and enabled HCPs to gain better insights into their problems
and concerns. It is also the improvement of the quality of healthcare service from the
traditional way of communication.

“This is another channel to remind them of the exercise schedule. They quite like it.
This is our point of not sticking to the same old channels. We have adjusted our
communication channels between service providers and recipients to better suit their
changing lifestyle and society. We offer them choices to access information, not only

pamphlets or posters only, but also a group network via chat application.” (Nurse ANC 2)
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CHAPTER 7

DISCUSSION

This chapter aims to discuss insights into the findings gained from the workshops, the
feasibility randomised controlled trial (RCT), and the interviews with pregnant women and
focus group with healthcare professionals (HCPs). This discussion considers the study
findings in relation to the extant knowledge. The chapter is presented in five sections:
feasibility for conducting a larger trial with the exercise programme, acceptability of the
exercise programme, trends of exercise in pregnancy in Thailand as a ‘modern mum’,
workshops for designing the exercise programme, and strengths and limitations of the study.

7.1 Feasibility for conducting a larger trial with the exercise programme

The present study demonstrated that it would be feasible to conduct a larger RCT with
an exercise programme to improve exercise behaviour in pregnant women. The recruitment
rate from the antenatal care clinic was successful in encouraging pregnant women to join the
study due to the women’s desire to be a modern mother. The interviews showed that exercise
during pregnancy has become a new trend in Thailand where women want to be good-
looking and healthy. Furthermore, face-to-face recruitment is likely to increase the
recruitment rate for a larger trial. In the first week of the recruitment process, the rate was
quite low. Only a quarter of the pregnant women were interested in participation. Pregnant
women were initially approached with leaflets that were provided by the reception nurse and
posters advertising the study on a hospital notice board. This method seemed inefficient for
recruiting pregnant women for this study. Verbal invitation and direct distribution of the
leaflets by the reception nurse were then added into the recruitment process. This strategy
resulted in a recruitment rate which was three times higher compared to the first week of the

recruitment process. This finding indicated that face-to-face recruitment by healthcare
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providers is more efficient for attracting pregnant women to participate in the study (Kim &
Lennon, 2008). Among the participants, there were no complaints or reports shown in
relation to the participant information sheet and consent form. The participant information
sheet gave detailed information so that they would know exactly how to participate in the
study. Sufficient information about the research was provided as well in order to ensure that
there was no explicit or implicit coercion. In other words, the participant information sheet in
this feasibility study proved to be practical for providing important information about the
study for participants in a larger trial.

The screening question for recruiting pregnant women for the exercise intervention
was useful for screening as well as randomisation. Four of 104 women (3.85%) were
excluded due to teenage pregnancy (women aged under 20 years). Another four (3.85%) were
excluded because they had already regularly exercised at least 30 minutes a day for three
days a week. In this study, nearly one third of women (19 of 61 women) were overweight and
only five women were obese. However, in a larger trial, it will be better to categorise
pregnant women into three groups: healthy (BMI 18.5-22.9 kg/m?), overweight (BMI 23-29.9
kg/m?), and obese (BMI > 30 kg/m?) by adding this criterion in to the screening questions. In
this way, it will be possible to compare each group’s results for the exercise intervention.

Around one fifth (20 of 104 women) were excluded as verified by the Physical
Activity Readiness Medical Examination for Pregnancy Thai version (PARmed-X) (Davies,
Wolfe, Mottola & MacKinnon, 2003; Suputtitada, 2005) due to contraindications to exercise
such as medical conditions, and mental health problems. Nearly one tenth (10 of 104 women)
declined to participate in the study for personal reasons and planned to move back to their
hometowns. Initially 66 women (63.46%) who met the inclusion criteria were enrolled in the
exercise intervention. Five of these 66 (7.58%) were excluded during the period of the

exercise intervention due to health problems. The dropout rate was under 10% in each arm
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(control and intervention groups). In the future a larger trial, this ineligibility and dropout rate
should be considered to estimate the available number of pregnant women. In addition, the
strength of this exercise intervention was drawn from checking pregnant women for any
contraindications and warning signs during the intervention. This process guaranteed the
safety of the exercise intervention for low risk pregnant women. In a larger trial, close
collaboration in a research team between researchers, nurses/midwives and clinicians,
physiotherapists and staff is suggested to monitor a safety protocol for participants in the
exercise intervention across multi-antenatal care clinics (Johnson, Barach, Vemooij-Dassen
on behalf of the HANDOVER Research Collaboration, 2012; Bandholm et al, 2017).
Adherence rate to the exercise intervention group was greater in the first five weeks of
the exercise programme. However, the adherence rate dropped after the fifth week of the
exercise programme. Around half of the pregnant women (less than 60%) who participated in
the exercise programme cited work and duties as reasons for their absences. Most of the
pregnant women responding to the questionnaire at the end of the programme reiterated that
they thought it was time-consuming and thus unnecessary to exercise at the hospital every
week. The qualitative data also showed that pregnant women did not attend the programme in
the hospital because they could take simple exercise at home after having learned how to
exercise safely in the first five weeks. Even so, the study indicated that pregnant women in
the exercise group increased their total physical activity (PA) while women in the control
group decreased their total PA at the end of the intervention. The overall adherence rate to
exercise was high. This means that although the exercise programme over ten weeks has been
designed to improve the exercise behaviour of pregnant women, the number of exercise
classes need to be re-considered in accordance with the context and adherence rate to a larger

trial.
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The data collection process revealed that the questionnaire and telephone interviews
were successful in collecting the data at baseline as well as at the end of the exercise
programme. All data were completely collected from pregnant women, medical records, and
telephone interviews. Pregnant women did not complain about the data collection process.
This implies that data collection from the questionnaire and medical records would be useful
in a larger trial. Moreover, the fidelity rate of the exercise programme was high, which means
that the promotion of continued exercise behaviour until childbirth was successful. Most
pregnant women who participated in the exercise programme met the recommendations of
exercise for pregnant women and continued exercise properly. Around one fifth of women in
the exercise group (16.13%) stopped exercise after the end of the exercise programme for
personal reasons. Five of the 31 pregnant women complained about the exercise diary that it
was useless to record exercise in daily life. They felt that keeping an exercise diary was
inconvenient and also a waste of time to do so every day. For this reason, the exercise diary
should be redesigned to make it easier or friendlier for participants and researchers for data
collection in a larger trial. However, telephone interviews after delivery should be carefully
planned in terms of cost and time in the future trial because this feasibility study had a small
sample size. In the interviews, both women and HCPs mentioned the usefulness of a chat
application as a communication channel between women and HCPs. The chat application
(individual chat) might be a good idea to gather data for a larger trial.

7.2 Acceptability of the exercise programme

This exercise programme was drawn from the Thai Government guidance for exercise
in pregnancy. It is noteworthy that this study was different from the previous studies about
exercise for expectant mothers in Thailand which examined the effect of the self-efficacy
enhancement programme (Mornsang, 2009) and the self-efficacy promotion and social

support programme (Parnkasem, 2013) on the exercise behaviour of pregnant women. The
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programmes in those two studies were delivered once a week, including five minutes warm
up, five to thirty minutes walking, and five minutes cool down over nine weeks. While the
exercise behaviour in those two studies was measured by the questionnaire (four points Likert
scale) (Mornsang, 2009; Parnkasem, 2013), the exercise interventions did not meet the
recommendations of the exercise that women in low risk pregnancy should perform at least
30 minutes of moderate-intensity exercise (Suputtitada, 2015).

The exercise programme in this study was successful in encouraging pregnant women
to increase physical activity and exercise behaviour. Physical activity of pregnant women
who participated in the exercise programme was significantly higher at the end of the
exercise intervention, compared to that of the control group as well as the baseline. Pregnant
women perceived that the exercise programme motivated them to increase physical fitness
and exercise behaviour during pregnancy. They were aware of the importance and benefits of
exercise during pregnancy and wanted to be healthy mothers. Goal setting of the exercise
programme in each week enhanced their self-confidence in continuing exercise. Similarly,
feedback and an exercise diary boosted pregnant women’s self-awareness in maintaining
exercise behaviour.

Such views are consistent with the most frequently cited intrapersonal facilitators for
exercise in low risk pregnant women (Marquez et al, 2009; Cioff et al, 2010; Evenson &
Bradley, 2010; Leiferman et al, 2011; Krans & Chang, 2012; Da Costa & Ireland, 2013).
Pregnant women in the intervention group also thought it was easy to access the exercise
programme as part of the standard care service at the public hospital. This is related to
environmental facilitators for exercise in terms of resources and accessibility which enable
women to increase frequency and duration of exercise during pregnancy (Marquez et al,
2009; Krans & Chang, 2011; Put, Chuang & Chan, 2015). Almost all of the women said that

they enjoyed the exercise programme as a group exercise. In other words, a group exercise
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was more likely to encourage women to continue exercise during pregnancy, thereby
intending to continue exercise until or after childbirth.

Pregnant women perceived exercise during pregnancy as easier than they had
previously thought (before engaging the exercise programme). Motivation techniques used in
the exercise programme changed their views by leading them to believe that exercise is easy
for everyone, not for rich people only. Such techniques consisted of informational and
emotional supports, goal setting, feedback, exercise follow up via an exercise diary, a
reminder of the exercise via a group chat application, and environmental support. Their views
are associated with several studies of intrinsic motivation which argue that a positive attitude
can change exercise behaviour in pregnant women within non-Asian populations (Haakstad
et al, 2009; Evenson & Bradley, 2010; Leiferman et al, 2011; Da Costa & Ireland, 2013;
Melton et al, 2013).

Supportive guidance in the exercise programme was given through informational as
well as emotional support from the instructor (researcher). The physiotherapist can also boost
confidence in safety of exercise during pregnancy among the women. This could lead
pregnant women to reduce emotional stress and anxiety about exercise during pregnancy
(Leiferman et al, 2011; Riberiro & Milanez, 2011; Melton et al, 2013; Fieril et al, 2014). The
exercise schedule and benefits of exercise were provided through reminders to motivate
pregnant women to continue exercise via the group chat application. These findings are
confirmed by interpersonal facilitators that impact exercise behaviour during pregnancy such
as higher self-efficacy, self-confidence, and self-motivation (Marquez et al, 2009; Krans &
Chang, 2011; Muzigaba, Kolbe-Alexander & Wong, 2014; Put, Chuang & Chan, 2015).

Preliminary effects of the exercise programme indicated that the total gestational
weight gain of the exercise group significantly differed from that of the control group. The

intervention group had better gestational weight gain than the control group, in compliance
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with the recommendations of the Institute of Medicine (IOM) (IOM, 2009). This finding
confirms previous research which reported that moderate intensity of exercise assists in
efficiently controlling standards of maternal gestational weight gain based on pre-pregnancy
BMI (Brown & Avery, 2012; Jiang et al, 2012; Sui, Grivell & Dodd, 2012; Makinde,
Adeyemo & Ogundele, 2014; Seneviratne et al, 2014). According to the interviews with
women, those who participated in the exercise programme noted that exercise during
pregnancy encouraged them to be back in good body shape after childbirth.

Moreover, this study found that the exercise intervention group possessed
significantly lower systolic blood pressure than the control group. The mechanism of regular
exercise during pregnancy decreases arterial stiffness and increases blood circulation
(Kawabata et al, 2012). It also enhances vagal activity that reduces cortisol and substance P,
as well as increases serotonin. This could reduce blood pressure and heart rate in low risk
pregnant women (Horak & Osmam, 2012). A case control comparison between recreational
physical activity and the risk of pre-eclampsia among 201 women with pre-eclampsia and
383 normotensive pregnant women revealed that pregnant women who engaged in regular
physical activity during the first 20 weeks of pregnancy and during the year before pregnancy
had lower risk of pre-eclampsia than those with a sedentary lifestyle (Soresen et al, 2003).
Blood pressure during pregnancy can also be reduced by exercise (Field, 2011; Horak &
Osmam, 2012). Hence, exercise during pregnancy reduces systolic blood pressure that is an
influential factor reducing the risk of gestational hypertensive disorders (Soresen et al, 2003;
Scholten et al, 2014).

The intervention group had significantly lower stress scores than the control group.
Pregnant women felt more relaxed when engaging in the exercise programme. It also
improved insomnia symptom and well-being during pregnancy according to the qualitative

findings. Regular exercise during pregnancy produces endorphins, releases higher levels of

199



dopamine and increases serotonin (Kawabata et al, 2012; Alikhami, Molaie, & Amiri, 2015).
Endorphins is a chemical in the brain that acts as natural painkiller that reduces stress and/or
anxiety and improves the ability to sleep as well (Alikhami, Molaie, & Amiri, 2015).
Dopamine makes people energised and relaxed (Alikhami, Molaie, & Amiri, 2015) and
serotonin is associated with better mood, happiness, and well-being (Yong, 2007; Alikhami,
Molaie, & Amiri, 2015). The exercise programme helped pregnant women who participated
in the exercise programme with reducing discomfort during pregnancy such as low back pain
and fatigue. In addition, it also provided opportunities to meet a group of pregnant women in
the exercise class which developed a group exercise network and social relationships with
other pregnant women. These findings are in line with other studies that found benefits of
exercise during pregnancy include a decrease in stress, anxiety, and insomnia symptoms of
women (Prather, Spitznagle & Hunt, 2012; Guszkowska et al, 2013; Fieril et al, 2014).
Further, HCPs noticed pregnant women who participated in the exercise intervention
developing broader healthy behaviour during pregnancy. These results indicate that the
exercise programme is likely to support pregnant women to have better self-care that
increases self-awareness on healthy behaviour.

Moreover, benefits of exercise during pregnancy are associated with improving the
viability of the placenta and placental functional capacity, increasing amniotic fluid level and
endothelium dependent vasodilation. These results are related to the prevention of fetal
distress, the reduced risk of pre-eclampsia (Prather, Spitznagle & Hunt, 2012), and supported
the overall fetal growth (Melzer et al, 2010). Regular exercise affects insulin sensitivity,
adipose tissue, endocrine regulation and muscle mass that reduces a risk of macrosomia
(Siebel, Carey & Kingwell, 2012) and increases a rate of appropriate baby birth weight
(Doustan et al, 2012; Seneviratne et al, 2014). However, no significant difference is found in

the effect of exercise intervention on baby birth weight in this study. Baby birth weight is
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associated with both diet and exercise factors (Leddy, Power & Schulkin, 2008; Davies et al,
2010; Squibb, 2014; Doyle, 2014). Most of the babies born from mothers in the exercise
group were not found with low birth weight. This is confirmed by previous research stating
that healthy babies without low birth weight are born from exercising mothers (Artal &
Toole, 2003; Siebel, Carey & Kingwell, 2012; Tomic et al, 2013). This finding will boost
confidence in safety of the exercise during pregnancy with respect to baby low birth weight.
It is noteworthy that, however the sample size in this feasibility study was small and thus may
be insufficient to identify any impact of this exercise programme on baby birth weight.

The qualitative findings indicated that the exercise programme facilitated pregnant
women to reduce excuses and increase confidence in exercise during pregnancy. From the
previous studies, busyness or a lack of time is the principal and most prevalent reason given
by non-exercising women. Several other studies indicated low motivation, dislike for
exercise, a lack of interest, a lack of knowledge and low self-efficacy (Evenson et al, 2009;
Leiferman et al, 2011; Marshall, Bland & Melton, 2013; Santos et al, 2014). Additionally,
household tasks, family responsibilities, and child care were cited as reasons for inactivity
and lack of exercise (Cramp & Bray, 2009; Krans & Chang, 2012). Meanwhile, pregnant
women felt that the exercise programme motivated them to overcome excuses in the first few
weeks of exercise while increasing self-efficacy to get active and keep up with exercise until
childbirth. The exercise programme itself offered benefits to promote broader healthy
behaviours beyond exercise and to improve physical health as well as well-being in pregnant
women. The current study reveals that the exercise programme assisted HCPs in achieving
the goals of the antenatal care service based on the key performance indicators (KPIs)
(Department of Health, Thailand, 2016).

In addition, the exercise programme, both educational and training sessions, has been

designed in an attempt to overcome barriers to exercise in pregnancy. The support from the
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exercise programme assisted women who are willing to change from their traditional
lifestyles to healthy mothers during pregnancy. It enhanced their self-confidence and self-
efficacy to continue exercise during pregnancy (Marquez et al, 2009; Krans & Chang, 2011;
Muzigaba, Kolbe-Alexander & Wong, 2014; Put, Chuang & Chan, 2015). Importantly, this
exercise programme was carried out under the protocol of safety for exercise during
pregnancy, including screening for contraindications and warning signs under the observation
of the researcher. Feedback which could be viewed as personalised care, was helpful for
encouraging women to overcome a range of barriers and to solve their problems, including
their family’s traditional views. In traditional care, the evaluation process is measured by the
level of satisfaction through a questionnaire in which pregnant women might feel constrained
from giving details of their feedback. However, this kind of exercise programme could
encourage pregnant women to give feedback and ask questions face to face and via the group
chat to ensure safety of exercise during pregnancy. It also leads to self-confidence to continue
exercise at home (Leiferman et al, 2011; Riberiro & Milanez, 2011; Melton et al, 2013; Fieril
et al, 2014).

Noticeably, pregnant women also mentioned that the protocol of the exercise
programme in terms of exercise classes should be adapted to fit in the usual antenatal visits.
This comment is supported by the fact that around half of the women were absent after the
fifth week. Pregnant women cited a waste of time, being busy, increasing transportation cost,
and other personal duties for reasons of their absences from the exercise programme over ten
weeks at the hospitals. This result is consistent with the previous studies that identified
association between low level of exercise behaviour in pregnancy and such barriers as lack of
time, higher cost of exercise (Cramp & Bray, 2009; Melton et al, 2013), lack of
transportation, and adverse weather (Evenson et al, 2009; Leiferman et al, 2011; Santos et al,

2014).
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Pregnant women also added that they wanted to participate in the exercise programme
four to five times. They could continue exercise at home after having received guidance for
exercise. Both HCPs and pregnant women suggested the integration of the exercise
programme into the usual antenatal care. In this way, the number of exercise classes should
be reduced from a weekly basisfor ten weeks in a row to four prenatal education classes.
Pregnant women also said that HCPs should emphasise taking simple exercise at home until
childbirth with low risk pregnant women at antenatal care appointments as part of additional
care. This research found that repeated exercise training may be unnecessary for women after
they gain enough confidence to continue exercise at home. HCPs should consider on when
and how to encourage them to continue exercise at home as personalised care at antenatal
care visit and HCPs should make use of technology to motivate exercise such as sending
short messages via a chat application.

However, the overall adherence rate to the exercise programme was still high. Around
half of the women (17 of 31 women) adhered to the exercise programme at least 80%. Nearly
one-fifth of the women participated in the programme less than 60%. The minimum number
of attendances in the exercise programme was four times over ten weeks, which was less than
10% (2, 6.45%). Women in the exercise intervention also had higher total physical activity
those in the control group as well as increased their physical activity from the baseline
measurement to the end of the exercise programme. This result pointed that this exercise
programme could support women in increasing total physical activity and exercise behaviour
during pregnancy. Therefore, suggestions made by women and HCPs regarding the number
of exercise classes should be taken into account, based on the context and evidence of
improving exercise behaviour of pregnant women for future research.

Interestingly, materials (posters and leaflets), developed from the results of the

workshops by the researcher, were practical to encourage pregnant women to continue
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exercise at home. Pregnant women stated that the materials looked modern and were easy to
use, especially an online version uploaded on the group chat application (Line application).
The exercise information was delivered to pregnant women, including prescription for
exercise, exercise schedule and reminders of appointments for the exercise class (as a
motivator) on a weekly basis so that pregnant women recognised the importance of continued
exercise. This is in line with previous studies about informational support which facilitates
exercise in pregnancy (Krans & Chang, 2011; Melton et al, 2013). A chat application allowed
pregnant women to communicate with others easily through such electronic devices as
smartphones and tablets (Kujitjuerwong, 2012; Tansupong, 2015). HCPs also had a chance to
communicate with pregnant women and created a clear understanding about exercise
behaviour as well as the nature of exercise during pregnancy, including supporting pregnant
women in solving problems or staying in exercise (Haakstad et al, 2009; Evenson & Bradley,
2010; Leiferman et al, 2011; Da Costa & Ireland, 2013). For example, some pregnant women
asked such questions about exercise in the group chat as “I would like to confirm that it is ok
if I skip some postions of exercise: pelvic rock and leg lift. I think, it’s quite difficult to do at
home.” Then, the instructor (researcher) replied that “Yes, you can. And you should exercise
at least 30 mimutes a day, > 3 times a week. We will do pelvic rock position together at the
next exercise classes.” Some women added photos of pregnant celebrities doing the same
exercise positions as those in the exercise programme. As it is influenced by urbanisation and
Western lifestyle, this communication channel seems to work well while gaining more
popularity (Sitthi-amorn, Somrongthong, & Janjaroen, 2001; Chaipraditkul, 2013).

In order to improve the quality of healthcare and its related services, an exercise
network is recommended for inclusion in the exercise programme. It was found useful to
motivate exercise behaviour and deliver exercise information to pregnant women who

participate in the exercise programme via a group chat application, including enhancing the
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accessibility of the exercise informational and emotional supports. Several studies revealed
that an exercise network was successful in creating an environmental facilitator for exercise
in pregnant women (Marquez et al, 2009; Krans & Chang, 2011; Put, Chuang & Chan, 2015).
In the current study, pregnant women reiterated that the exercise group chat helped them to
gain positive experiences and improve accessibility of two way communication with HCPs.

An exercise network, as opposed to the traditional healthcare in terms of health
communication, is thus an alternative way to communicate with HCPs. Such a network can
make it easy for pregnant women to access exercise information when they are ready for
taking information. It also helps pregnant women to pay more attention and gain a better
understanding about exercise during pregnancy, and subsequently engage themselves in
exercise (Evenson & Bradley, 2010; Leiferman et al, 2011; Da Costa & Ireland, 2013;
Melton et al, 2013). In traditional healthcare, HCPs provide exercise information for low risk
pregnant women in the prenatal education class and then HCPs advise them to continue
exercise at home at least three days a week for at least 30 minute a day (3™ Regional Health
Promoting Centre, Thailand, 2011). The prenatal education class usually has a nurse educator
who conducts many sessions of prenatal care which include only a brief session on exercise
information. Exercise information is brief in term of contraindications for exercise and
exercise recommendations. Indepth discussion about safety issues and potential problems
during exercise at home are not included. It is obvious that only one nurse educator cannot
give in-depth advice in such limited time and resources (MoPH, 2013). The exercise network
therefore has a supporting role for pregnant women to have a better notion of exercise in
pregnancy as well as boost self-confidence and self-efficacy to continue exercise at home.

7.3 Trend of the exercise in pregnancy in Thailand as a ‘modern mum’

The current study discovered some new insights into experiences of exercise in Thai

pregnant women. ‘Modern mum’ was identified by the interview respondents as congruent
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with exercise during pregnancy. The modern mum plays a significant role of a healthy and
trendy mother as well as an intrapersonal facilitator for the participating pregnant women
(Leiferman et al, 2011; Krans & Chang, 2012; Supavititpatana, 2012). The finding indicated
that pregnant women have developed broader healthy behaviours after engaging the exercise
programme. This can be explained by the fact pregnant women who participated in the
exercise programme recognised the benefits of exercise during pregnancy such as controlling
gestational weight gain and increasing physical fitness, health outcomes and well-being
(Horak & Osmam, 2012; Prather, Spitznagle & Hunt, 2012; Guszkowska et al, 2013; Fieril et
al, 2014). They also planned to continue exercise after childbirth, as a result of the benefits of
exercise in terms of body shape and beauty. Meanwhile, the value of beauty in Thai women
has been increasingly influenced by Westernisation (Montgomery et al, 2012; Chaipradikul,
2013). It is a new normal that pregnant women should care about their image, notably body
shape and beauty during pregnancy as well as after childbirth. In an attempt to do so, they
exercise during pregnancy so as to control gestational weight gain, increase firm muscles, as
well as look young and beautiful.

This points to the fact that Thai women are concerned with beauty and body image,
caused by the social media and celebrities as well as the advertisement and media on beauty
that significantly influence women’s attitude in terms of body image and beauty such as
bright skin, long hair, skinny body (Sereetrakul, 2012; Chuenglertsiri, 2015). Meanwhile,
some research indicated that the number of hours spent in watching television, susceptibility
to peer influence, and imitation of media celebrities negatively influenced the body image
satisfaction of undergraduate students in Bangkok (Sereetrakul, 2012). In other words, the
media influence on Thai modern society is significantly linked to Thai women’ attitude

toward beauty and body image (Seewan & Benjarongkij, 2014), resulting in a change in their
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perception and mindset, including health behaviour (Seewan & Benjarongkij, 2014;
Chuenglertsiri, 2015).

Exercise during pregnancy is becoming a trend in Thailand, especially in rural areas.
Previous research identified Western influence on the lifestyle of Thai pregnant women such
as eating behaviour, working, and beauty notion (Lee, Yach, & Kamradt-Scott, 2005; Craven
& Hawks, 2006; Chaipraditkul, 2013). The current findings indicated that pregnant women in
Thai society are increasingly interested in exercise in pregnancy, but they may not know how
to manage exercise during pregnancy and are concerned about the risks to their babies. They
also want to develop healthy behaviour, but they lack information and feel unsure how to
exercise properly.

Prior to their engagement in the exercise programme, the participating women had
low levels of exercise behaviour and physical activity during pregnancy, which is consistent
with a review of exercise patterns during pregnancy. That is, most pregnant women decrease
exercise and occupational activities, but increase household activities (Blum, Beaudoin &
Caton-Lemos, 2004; Treuth, Butte & Puyau, 2005). According to World Bank, although
Thailand was classified and ranked as an upper middle income developing country in 2018
(World bank, 2018), compared to being a lower middle income developing country in 2014
(World bank, 2014), the country remains in a developing stage. Wealth distribution is still
unequal as it can be clearly seen when comparing Bangkok to other areas (NSO, Thailand,
2016; 2017). For a better livelihood, Thai people tend to focus on work and family income,
rather than physical activity or exercise in daily life (NSO, Thailand, 2012; 2016). Even so,
the Thai socio-economy, especially in rural areas, has been influenced by Western lifestyle
and thus more urbanised (Lee, Yach, & Kamradt-Scott, 2005; Craven & Hawks, 2006; Sitthi-

amorn, Somrongthong, & Janjaroen, 2001; Chaipraditkul, 2013). This is confirmed by a
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previous study that physical inactivity is associated with urbanisation, resulting in higher
personal incomes, modern home appliances, and car ownership (L-Y Lim et al, 2009).

In contrast with the traditional view of exercise in pregnancy, exercise appears to be
valuable for those in a high society, as observed by most pregnant women. This is because
exercise during pregnancy tends to require special materials and equipment. Pregnant women
also perceived that exercise during pregnancy was difficult to access through healthcare
service as most of these services were solely provided in the urban areas and Bangkok city.
The exercise programme in the current research made the pregnant women understand that
they can take simple exercise during pregnancy at home or integrate it into daily routines, just
like rich people or celebrities. After their engagement with the exercise programme, they
realised that exercise is easy to access through public healthcare service at a public hospital
as improvement of standard care for all pregnant women. In other words, pregnant women
now have an impression that exercising women are trendy, which is a celebrity status they
hope for.

In addition, intrapersonal, interpersonal, and environmental barriers of exercise in
pregnancy were identified from the interviews and focus group. Pregnant women often made
excuses for stopping exercise during pregnancy. Such excuses include lack of motivation,
being tired, laziness, and/or personal reasons, which are non-health intrapersonal barriers.
(Evenson et al, 2009; Leiferman et al, 2011; Krans & Chang, 2012; Marshall, Bland &
Melton, 2013; Santos et al, 2014). Moreover, the older generation such as parents and
grandparents have a negative view on exercise during pregnancy. It is evident that such a
traditional view negatively impacts pregnant women by causing doubts and concerns with the
benefits and safety of exercise, including its importance. These are examples of interpersonal
barriers (Evenson et al, 2009; Krans & Chang, 2012; Marshall, Bland & Melton, 2013). In

this study, the participating women managed to produce arguments against such views of
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family members while being able to politely disagree with these views (Pimpa, 2012; Powell,
Amsbary & Hickson, 2014). This means that the education provided by the exercise
programme facilitators gave them confidence in the safety of the exercise.

Interestingly, the present findings demonstrated that exercise during pregnancy seems
less important in the healthcare service. Exercise information has limited coverage in the
usual care, as well as the mother and child health handbook, which poses an environmental
barrier. However, posters and leaflets, particularly developed for the exercise programme,
could be added to the handbook to promote exercise and display what is required. Further,
other health messages such as nutrition and well-being are louder than exercise in pregnancy.
This means that pregnant women receive inadequate information from HCPs, which
constitutes another interpersonal barrier (Evenson et al, 2009; Haakstad et al, 2009; Krans &
Chang, 2011; Melton et al, 2013). Pregnant women said that they received exercise
information during pregnancy only once at 16-25 weeks of gestation for approximately 30
minutes. They felt that exercise information was not enough to encourage them to exercise
during pregnancy. This is confirmed by the results from the focus group with HCPs. Rather
than exercise, HCPs focused on their main Key Performance Indicators (KPIs) of antenatal
care clinic that specify early booking before 12 weeks and receiving prenatal care at least
four times during pregnancy in order to reduce the rate of neonatal and maternal death, as
well as to monitor the rate of baby low birthweight (< 2,500 grams) (Department of Health,
Thailand, 2016).

Additionally, the present research revealed the influence of modern society on
changing diets and sedentary lifestyle of Thai women. The qualitative findings discovered
that women wanted to be healthy mothers and looked as modern as the celebrities on social
media. In order to become a modern healthy mother, they accept the benefits of the exercise

programme, leading them to increase frequency and duration of exercise and self-awareness
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on healthy behaviours such as healthy eating. The quantitative results also indicated that
women in the exercise group had appropriate total gestational weight gain, according to the
recommendations made by the Institute of Medicine (IOM, 2009) than the control group. The
exercise programme thus encourages women to increase total physical activity and exercise
behaviour. Women in the exercise group also had lower stress scores than the control group
at the end of the exercise programme. In this regard, the healthcare system should shift from
the traditional to modernised care to better support women who are willing to change their
lifestyle. HCPs should well understand a transition to modern or Westernised lifestyle and
keep updated with healthy trends in the Thai context. At the same time, HCPs have to change
their attitude on health behaviour of women. Rather than the traditional one, personalised
care should be promoted as part of health promotion for pregnant women based on KPIs in
the healthcare service. This will enable pregnant women and their families to meet their
demands and to decide on the exercise programme. The present study also indicated that the
exercise programme has urged pregnant women to provide feedback and set a goal in
exercise behaviour as well as healthy lifestyle with the researcher. HCPs should thus
empower women for decision-making on their health and collaboration on care plan with
HCPs.

The findings also revealed that pregnant women decided to get active and keep up
with exercise until childbirth because they were inspired to be a modern mother. They also
intended to engage the exercise programme and to continue exercise because they received
guidance from the programme. In other words, pregnant women perceived facilitators for
exercise from the exercise programme, which reduced their barriers to exercise. As a
consequence, they decided to step out of comfort zone, or any fear and doubt, to exercise
during pregnancy (Evenson et al, 2009; Leiferman et al, 2011; Santos et al, 2014). The

motivation techniques include informational and emotional supports, feedback, goal setting,
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and role model, which are used in the exercise programme. All these techniques are
employed to support pregnant women in reducing barriers and increasing facilitators to
exercise in pregnancy (Evenson et al, 2009; Cioffi et al, 2010; Evenson & Bradley, 2010; Da
Costa & Ireland, 2013; Put, Chuang & Chan, 2015).

The guidance also promoted pregnant women to reduce uncertainty derived from their
family’s traditional belief and HCPs’ inadequate provision of the exercise information
(Haakstad et al, 2009; Evenson & Bradley, 2010; Marshall, Bland & Melton, 2013; Melton et
al, 2013) while boosting their intrapersonal facilitators and removing their excuses for not
continuing exercise (Marquez et al, 2009; Cioff et al, 2010; Leiferman et al, 2011; Krans &
Chang, 2012). These findings thus challenge HCPs to gain a better understanding of exercise
value in pregnant women. In so doing, they should be aware of the nature of pregnant women
and take a role for enhancing facilitators and reducing barriers to exercise in pregnancy. This
is an opportunity for HCPs to promote healthy behaviour in pregnant women.

As previously mentioned, exercise information is briefly covered in the mother and
child health handbook (MoPH, 2012). Plus, there remain intrapersonal barriers caused by
receiving exercise information only once at the prenatal education class as part of the usual
care (Evenson et al, 2009; Leiferman et al, 2011; Krans & Chang, 2012; Marshall, Bland &
Melton, 2013; Santos et al, 2014). The existence of the exercise programme, therefore, tends
to increase accessibility of exercise information during pregnancy (Evenson et al, 2009;
Leiferman et al, 2011; Santos et al, 2014) The exercise education, both exercise information
and training including the materials and group chat application, increases effective learning
achievement (Lalley & Miller, 2007; Davis & Summers, 2015), thereby boosting self-
confidence and opportunities for pregnant women to access information for exercise at home.
This can improve inadequacy of the exercise information provided for pregnant women

(Bauer, Broman & Pivarnik, 2010; Melton et al, 2013). When women experience such
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undesirable conditions as fatigue and boredom for long waiting time during antenatal care
(Sanklaleak, Boromtanarat & Tiautchasuwan, 2014), they can access exercise information
more than once and also at their convenient time.

The focus group was conducted with HCPs whose work was related to the antenatal
care clinic. This was a good representation of HCPs who deliver exercise information as part
of the usual care. The exercise programme has changed HCPs’ attitude on the benefits of
exercise in pregnant women. That is, HCPs now accept that the exercise programme can
encourage pregnant women to increase exercise behaviour as well as improve healthy
behaviour. Such a change in their attitude has influenced their roles in usual healthcare
service with respect to the promotion of health behaviour as a holistic care from physical,
psychological, emotional, and spiritual aspects (Kunaviktikul, et al, 2001). Pregnant women
also proposed that exercise information should be delivered to them adequately so as to
motivate and reduce negative psychological mood and fear of harming their babies, including
maintaining exercise behaviour (Marquez et al, 2009; Cioffi et al, 2010; Riberiro & Milanez,
2011; Muzigaba, Kolbe-Alexander & Wong, 2014; Put, Chuang & Chan, 2015). HCPs
should pay more attention to their role in promoting healthy exercise behaviour for pregnant
women, rather than just doing it as part of routine care.

The balance between HCPs’ quality of care and workloads as well as clients’
satisfaction with the healthcare service was identified in this study. HCPs still had some
concerns on their workloads and responsibilities to meet KPIs. Although HCPs accept that
the exercise programme offers more benefits to health and well-being of pregnant women,
most of the participating HCPs with over ten-year experience in antenatal care worry that the
exercise programme which takes over ten weeks might negatively affect their workloads. As
a result, it might also affect their quality of care and satisfaction of clients. This is a factor

that has become a barrier to deliver exercise information to pregnant women (Evenson et al,
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2009; Haakstad et al, 2009). On the other hand, this exercise programme has been designed in
the workshops, drawing on the evidence that the duration of the exercise intervention for
improving exercise behaviour should be at least ten weeks (Kramer & McDonald, 2006;
Gaston et al, 2013). This finding thus posed challenges for Thai HCPs to keep the balance
between quality of care and their workloads. HCPs have to manage the way to deliver
exercise information for improving exercise behaviour of pregnant women and make that fit
in the usual antenatal care and workloads.

The present study also demonstrated that the new generation of pregnant Thai women
can manage and design their health behaviour in compliance with their lifestyles, which
means the transition from a traditional to modern mum. Pregnant women pointed out they can
take simple exercise at home after having received adequate exercise information and
guidance from healthcare professionals. This research result is confirmed by several studies
that adequate information provided by HCPs can boost self-confidence and self-efficacy
among pregnant women (Riberiro & Milanez, 2011; Fieril et al, 2014; Muzigaba, Kolbe-
Alexander & Wong, 2014) as well as encourage them to continue exercise until childbirth
(Marquez et al, 2009; Cioffi et al, 2010; Put, Chuang & Chan, 2015).

7.4 Workshops for designing the exercise programme

The collaboration with pregnant women and HCPs in the workshops was successful in
designing an exercise programme suitable for pregnant women. This is the first exercise
programme for pregnant women that has been designed with the collaboration between
pregnant women and HCPs in the Thai context of healthcare service. According to the
previous studies in Thailand, there has been limited collaboration models across healthcare
teams and clients in designing healthcare activities or interventions (NHDPC, Thailand,
2011; Soakaew et al, 2012; Choosri et al, 2016). The collaboration in this study have

introduced a transition, which remains at an early stage, to a partnership between clients and
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healthcare service providers to improve the quality of care and health outcomes through
health behaviour change (MoPH, Thailand, 2010). Pregnant women and HCPs have changed
their roles from provider-receiver to partnerships so as to share experiences, including
information in terms of both tacit and explicit knowledge (Himmelman, 2002; Pestronk et al,
2013; Prybil et al, 2015). This study is thus in support of achieving the goal of “Health for all
Thai people” (MoPH, Thailand, 2010; Primary Health Care Division, Thailand, 2014).

It is clear that women respect the advice of the healthcare providers, but welcome the
opportunity to receive guidance on health behaviour and want to be able to control how they
apply this guidance to fit their lifestyle. They want to design health behaviour that would fit
in their daily routines. That is, pregnant women who participated in the workshops had a
standpoint to seek advice and to design health behaviour by themselves. This means that
women are willing to transform the traditional Thai health care approach which can bring
another key success to collaboration. A collaborative approach therefore challenges
healthcare providers and professionals to develop their healthcare service and activities so as
to empower and support clients for co-creation of the usual care.

This exercise programme has been designed based on the perspectives of both
pregnant women and professionals with experience of the antenatal care service. The
workshops encouraged pregnant women and professionals to work together to design an
intervention that would fit in the existing service. The workshops empowered pregnant
women to consider how to prioritise their health in pregnancy in a way that incorporates
exercise activities. The key success of collaboration in this study is a partnership that gave an
equal chance for pregnant women and HCPs to exchange their experiences and ideas
(Pestronk et al, 2013; Spencer, Dineen & Phillips, 2013; Prybil et al, 2015). For this reason,
technical terms were avoided in the workshops. Participants in the workshops said that the

collaboration between clients and HCPs was a good start to share their experiences and ideas

214



in order to make decisions about the healthcare service. As pregnant women appreciated
having a chance to communicate with HCPs about what they wanted for their health service,
the empowerment of pregnant women enabled them to be equal partners of HCPs to co-
design the exercise programme. The positive atmosphere in the workshops made the
participating women relaxed while reducing power imbalance between HCPs and the women
as well as enabling both parties to better express themselves for designing the programme.

Instead of a uniform, the researcher and the assistant researcher wore a formal dress
which could reduce the feeling of power imbalance between healthcare providers and clients
(Suksabai & Thongsuk, 2009). The characteristics of the researcher and the assistant
researcher in the workshops created an empowering atmosphere. The researcher and the
assistant researcher also maintained the autonomy of women and stressed on the unity of both
pregnant women and HCPs to fully express themselves. This is consistent with a study about
perception of patients on moral traits of nurses at Ramathibodi Hospital, Thailand, which
identified moral traits of nurses such as equality, honouring, hospitality, and attention to
listening. These traits are significantly associated with higher satisfaction with healthcare
service among clients while reflecting patients’ attitudes and their relationships with nurses
(Suksabai & Thongsuk, 2009). The characteristics of facilitators in the workshops
encouraged HCPs and the women to be open-minded and free to present their ideas and
experiences equally.

This co-designed exercise programme appears to fit in the Thai government policy on
empowering clients to work and decide cooperatively with healthcare professionals on their
health care plan (MoPH, Thailand, 2010; Morley & Cashell, 2017). Nonetheless, the process
of creating collaboration for co-design is not easy as long as some aspects of Thai culture are
involved. As noted in the researcher’s diary, the workshops reflected the hierarchy in the Thai

context of healthcare. In Thai culture, clients are likely to respect their HCPs who attain
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power through age, occupation and status in the healthcare setting (Burnard & Naiyapatana,
2004; Punyapiroje & Morrison, 2007; Pimpa, 2012). Although some pregnant women might
develop close relationships with nurses and HCPs at the antenatal care clinic through their
continued care during pregnancy, they experienced difference in power and status between
themselves and HCPs. As Thai unique characteristics include respect, hospitality, sincerity,
and respect on seniority (Punyapiroje & Morrison, 2007; Pimpa, 2012), pregnant women felt
“Kreng Jai” to share experiences or ideas so as to design their healthcare (Wyatt &
Promkandorn, 2012). “Kreng Jai” means to be considerate or afraid of doing or expressing
something, including respect for someone (Naratpattanasai, 2002; Burnard & Naiyapatana,
2004). Some pregnant women expressed their being considerate through a well-known, non-
verbal Thai traditional respect called “Wai” (Jones, 2003; Powell, Amsbary & Hickson,
2014; Kongprasert & Virutamasen, 2015) after sharing experiences and ideas about HCPs’
work.

Pregnant women, even with their intention to manage health behaviour on their own,
had some concerns when sharing experiences and ideas. They were used to respect HCPs’
judgements and instructions in compliance with the Thai culture. For this reason, it is
important for HCPs to be careful about not forcing opinions or judgements on their clients.
The experience gained by the researcher and the assistant researcher from facilitating the
discussion group is also useful in managing the discussions in compliance with the views
from both pregnant women and professionals. The two facilitators drew on their skills as
educators (both are instructors in nurse education) to bring about fruitful discussions and to
ensure that all views were valued and welcomed. In addition, the environment for
collaborative care should be created as a positive and flexible atmosphere to empower

women and support HCPs in a partnership. It could reduce, to a certain extent, the hierarchy
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in the Thai context of healthcare (Primary Health Care Division, Thailand, 2014). These
strategies proved to be practical in creating the collaboration process in the workshops.

Remarkably, the experienced senior HCPs who have worked in the antenatal care
clinic for long time, had quite a different view on the collaboration concept in healthcare
service. These HCPs commented that collaboration may be difficult to apply in usual care.
They felt the collaboration would be useful for some situations in healthcare service, but not
for all healthcare activities or services as it requires more time to exchange, share, adjust, and
make a commitment together, depending on clients’ knowledge and skills of self-
management. This process was thus perceived as complicating their workloads in healthcare
service. This result indicated that senior HCPs seem concerned about clients’ abilities in self-
management as well as their workloads. This is congruent with a study conducted by
Entwistle et al. (2018) that clinicians have concerns about patients’ abilities to self-
management (Entwistle et al, 2018). Meanwhile, it implied that the collaboration process may
make HCPs lose their control of the quality of care and healthcare service because clients can
manage their health, instead of depending on HCP’s judgements. This point demonstrated
misunderstanding and lack of experience of healthcare providers on the principle of
collaboration.

On the other hand, other HCPs in the workshops felt that the collaboration would be
useful to reduce the gap between women and HCPs. As a result, HCPs and women can
communicate to promote the healthier behaviour of women. For example, most of the
healthcare activities in the antenatal care clinic are designed by HCPs and experts from other
sectors such as researchers or lecturers from universities. Channels to engage women or
clients in designing or exchanging their experiences are limited. In the traditional care, the
evaluation process is measured by the level of satisfaction with healthcare service and

activities through a questionnaire. In this study, the workshops provided pregnant women
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with a chance to express their desires and expectations based on their experiences and
lifestyles prior to the service provision. This is in contrast with the traditional post hoc nature
of evaluation. Given the issue of different attitudes of HCPs about collaboration, it remains a
challenge for Thai healthcare system to deal with Thai traditional culture. It is also important
to change HCP’s views so that they will better understand their roles and those of the clients
in healthcare service.

7.5 Reflexivity of the researcher

In this study, the researcher has learned the process of reflecting on her role as a
researcher through a research diary. The reflection of the researcher should be recognised as
it affected the study design, data collection, data analysis and discussion (Palaganas et al.,
2017). I began this study as part of my journey to PhD. Throughout the study, I gained
experience of learning in a higher degree in the field of my interest, which is the exercise
behaviour of pregnant women in Thailand. The most important part of my learning is to
acquire knowledge and skills for developing as a professional, including learning the nature
of exercise behaviour of pregnant women and views of HCPs on the exercise behaviour
during pregnancy in healthcare services. This has enhanced my understanding of research on
improving the exercise behaviour and other healthy behaviours of pregnant women in
Thailand.

After the literature review and the identification of research gap, I realised that the
research questions needed answers based on philosophical assumptions and research
paradigm of the mixed methods so these research methods were chosen to respond to the
research objectives. The research design of multiphase mixed methods was a challenge to me
as it might take more time, high cost and resources while the study itself appeared
complicated. As an example, in the process of the feasibility study, the research complication

was derived from the inclusion of the exercise intervention and qualitative components.
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Along the process, however, I have developed skills and intellectual abilities for conducting
research.

Further, ethical issues were a major challenge. The study took place at the Health
Promoting Hospital, 3" Regional Health Centre, Nakhon Sawan, Thailand, which was quite a
different process for ethical approval than in United Kingdom (UK).In this case, the
gatekeeper letter would be provided after the ethical process was approved in Thailand. |
have learned the principles of ethical approval process, and legal requirements of the safety
for the participants that are similar in both Thailand and UK. The ethical approval could
ensure that this study would provide benefits, safety, fairness, and respect autonomy for all
the participants. It also required the researcher who ran the study to act with integrity and
transparency.

The researcher, assistant researcher, and physiotherapist wore informal dress during
data collection at the hospital. From the researcher’s diary, the recruitment process faced
some difficulties, caused by wearing informal dress, instead of a uniform.

“I face difficulties recruiting women for the workshops. If women want to participate
in the study, I will explain them in detail. When they saw me, they always showed some
hesitation on their faces. I felt vulnerable. At that time, I wanted to wear a uniform because it
was convenient for my research project. In fact, I did not do so.” (Researcher’s diary)

Most of the pregnant women were quite confused with the researcher’s role at the
hospital. In traditional Thai culture, the uniform of HCPs is a symbolic power of care, which
affects pregnant women's feeling about healthcare service in a hospital ( Suksabai &
Thongsuk, 2009) . It was a challenge for the researcher to make it clear that she was a
researcher and not part of the clinical care team at this hospital. However, such characteristics
of Thai people as kindness, open mind, and smile opened a chance for the researcher to
explain the role of researcher (Jones, 2003; National Statistical Office ( NSO), Thailand,

2011; Powell, Amsbary & Hickson, 2014).
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“Pregnant women expressed their confusion and asked the researcher "Who are you?
Are you working here? I have never seen you before. Why do you study at here? And what
are you doing here?

In response, I have changed my strategies for recruitment. I think I am Thai and they
are also Thais, so it is easy to build a relationship. Further, I should explain them my role as
a researcher here. I am not part of the clinical care team at this hospital. For this reason, [
should not wear uniform. I will show my business card displaying my name and position. |
also highlighted my name, position and contact details on the participant information sheet.
Importantly, what I was wearing would not represent any symbol that invites or pressures
them to join the study. Pregnant women can feel free to join in this study and express their
experiences in the study. I believe that.” (Researcher’s diary)

After the data collection, all of the data were transcribed and translated from Thai into
English. The translations were checked for accuracy by a professional translator.

“This stage made me stressed. When [ translated the data from Thai to English, 1
thought that some Thai words were very difficult to find their English equivalents. I read and
re-read several times. I discussed with my supervisors and got a lot of advice from them. [
wrote several drafts, but some of the drafis seemed a waste to me. Ideally, I should keep the
original meaning of the data, rather than translating word by word. Although I read the
process and strategies for translation, I still worried that I might not do it well. I kept telling
myself to be calm while going through the researching process. I asked myself: what I should
do; what are the problems,; what is the best solution in this situation, how I can go about it;
and why is that?” (Researcher’s diary)

By reflecting on the research process and activity, I have gained better understanding
of the findings from the workshops, the feasibility RCT, the qualitative interviews with
pregnant women, including the focus group with HCPs. In addition, it has enhanced the
understanding of the findings in the Thai context and also from the holistic perspective. |
have learned how to apply the research findings in future research, education, and practice.
The exercise programme encouraged pregnant women to understand exercise in pregnancy
and increase their physical activity, including frequency and duration of their exercise

behaviour. Frankly speaking, I was surprised to learn from the interviews that pregnant
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women intended to continue exercise until childbirth and wanted to be a modern and healthy
mum. This is because exercise in pregnant women was quite new and seemed less significant
in Thai healthcare service based on the perspectives of pregnant women who participated in
the exercise programme. Meanwhile, most of the HCPs focused more on the health of
pregnant women and baby, nutrition and dietary needs, antenatal care appointment schedule,
complications during pregnancy and delivery, and baby birth weight. The exercise
intervention assisted HCPs in changing their views on exercise during pregnancy. They
gained more awareness of the importance of exercise, which is one of the healthy behaviours
in pregnant women. The exercise programme also led pregnant women to develop other
healthy behaviours such as healthy eating and sleeping.

7.6 Strengths and limitations of the study

In this study, the mixed methods study comprised both quantitative and qualitative
data that provided the broader range of practicalities to improve exercise behaviour in Thai
pregnant women. The range of recruitment strategies, which approached women by inviting
verbally with leaflets by the reception nurse, were more efficient to recruit women than just
only posters and leaflets in the feasibility RCT. The randomisation blocking in groups of four
and six were employed with women to either the control or the intervention group for
reducing any selection bias and securing an equal sample size (Altman & Bland, 1999; Efird,
2011). Analysis of Covariance (ANCOVA) was utilised to analyse the difference and control
any baseline imbalance between the intervention and control groups (Vickers & Altman,
2001). The significant parameters and process of the feasibility RCT is thus useful for
conducting a larger trial with the exercise programme for pregnant women.

The interviews with pregnant women who participated in the exercise programme
have led to the better understanding of their exercise behaviour, clarified their experiences on

the exercise programme, including deeper insights into their views of exercise during
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pregnancy. The focus group with HCPs whose work is related to antenatal care and healthy
behaviour provided opportunities for discussions about the exercise programme. The focus
group reinforced exercise behaviour of pregnant women and healthcare service while
stimulating HCPs to address emerging issues and to generate views on exercise. In this way,
pregnant women and healthcare service interacted with dynamics (Holloway & Wheeler,
2010; Creswell, 2014). However, this study was designed to interview the participants of the
exercise programme (intervention group) only so it lacked interview data of the participants
of the control group because this study focused on the acceptability of the exercise
programme. In a larger trial, the qualitative interviews should be designed to collect both
participants experiences in the exercise programme and control group. These data might lead
to better understanding of barriers and facilitators to exercise behaviour of pregnant women
in Thailand.

The exercise programme of this study has been designed by collaboration between
pregnant women and HCPs who are stakeholders of an antenatal care based on the Thai
government guidance for exercise in pregnancy. A physiotherapist was a consultant in
designing the exercise programme and the exercise intervention to ensure the safety of the
exercise programme for pregnant women. The adverse events protocol was carried out for
exercise safety during the exercise intervention by the researcher under the supervision of the
field supervisor and physiotherapist. All translated documents were checked for accuracy by
a professional translator in terms of meaning, interpretation, and sociocultural context (Hatim
& Munday, 2004; Regmi, Naidoo & Pilkington, 2010).

The small sample size and characteristics of pregnant women who participated in the
feasibility randomised controlled trial (RCT) has limited the generalisability of the study
findings. Most of the participants represented a medium to high level in education and family

income. Nearly every participant had higher education than compulsory level. Pregnant
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women had monthly income per household slightly higher than average of Thai people, with
an average monthly income of 23,933.33+9,303.07 baht for the control group and
30,258.06+9,332.13 baht for the intervention group (approximately from 535+200 GBP to
685+200 GBP) (NSO, Thailand, 2011; 2012). These issues need to be addressed for
consideration on the target population and such sampling techniques as stratified sampling in
the future trial (Sharma, 2017). The Asian criteria used in this study for body mass index
(BMI) classification (WHO, Western Pacific Region (WPRO), 2000) is suitable for Asian
pregnant women. Since the exercise intervention has been designed for low risk pregnant
women or healthy pregnant women, high-risk pregnant women and women with
complications were excluded from the study.

In addition, the researcher and assistant researcher wore informal dress to reduce a
symbolic power in Thailand context during the study both the workshops, the feasibility
study, and qualitative interviews and focus group. This strategy helped to confirm the
researcher and assistant researcher did not part of the clinical care team at this hospital. The
Global Physical Activity Questionnaire (GPAQ) was used to assess total physical activity of
pregnant women in four domains: work, transport, recreation activity, and sedentary
behaviour because the GPAQ Thai version was employed for a national survey among Thai
people aged at least 15 years old including pregnant women (Division of Physical Activity &
Health, Thailand, 2009). The Pregnancy Physical Activity Questionnaire (PPAQ) has limited
to use in this study because it is not available in Thai language (Chasan-Taber et al., 2004)
and thus it should be developed and validated in Thai version before being used for assessing

physical activity of pregnant women in the future research.
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CHAPTER 8

CONCLUSION

This chapter is the conclusion of the study, comprising its contribution to knowledge,
the researcher’s reflection on personal attitude, knowledge, research process and skills, and
research-conducive environments, including recommendations for policy, practice, education
and future work.

The purpose of the study was to conduct a mixed methods feasibility randomised
controlled trial (RCT) of an exercise programme for Thai pregnant women. The objectives
were to determine the acceptability of the exercise programme based on the Thai Government
guidance for exercise in pregnancy, to assess preliminary effects and to explore the
experiences of participants engaged in the programme and their healthcare professionals’
opinions about the programme at the Health Promoting Hospital, 3™ Regional Health centre,
Nakhon Sawan, Thailand.

A multiphase mixed methods approach was used in this study. In the first phase, the
exercise programme for pregnant women was designed in the two workshops with thirteen
participants: seven pregnant women and six healthcare professionals (HCPs). In the second
phase, a total of 61 pregnant women participated in the feasibility RCT. They were randomly
allocated to the exercise intervention (n = 31) or control group (n = 30) over ten weeks.
Baseline measures were collected before the intervention whereas the data of preliminary
effects were compiled after the completion of the intervention and two weeks after the
childbirth. Ten women who participated in the exercise intervention were interviewed by
telephone and four healthcare professionals attended a focus group two weeks after

completion of the intervention.
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Analysis of Covariance (ANCOVA) was used to analyse the difference between
intervention and control groups for total gestational weight gain (TGWG), and baby birth
weight. A repeated ANCOVA using a linear model was conducted to compare the effects of
group allocation (intervention and control groups), time (baseline at 16-18 weeks of gestation
and 30-32 weeks of gestation) and their interaction in total physical activity, blood pressure
and stress score. The study found that the exercise group had significantly lower gestational
weight gain than that of control group after controlling for maternal age, pre-pregnancy body
mass index (BMI), gestational age at delivery, and baby birth weight (p <.001). The study
indicated a significant increase over time in physical activity of pregnant women in the
intervention group after controlling for maternal age, and pre-pregnancy BMI (p <.001).
However, there was no significant effect of exercise intervention on baby birth weight after
controlling for maternal age, pre-pregnancy BMI, gestational age at delivery, and gestational
weight gain (p =.054).

Thematic analysis was conducted on qualitative data gained from interviews and
focus group. Four main themes emerged from the interviews with pregnant women as
follows: 1) exercise is easier than I think; 2) I want to become a modern mum; 3) doubts and
concerns at the beginning of exercise; and 4) I get active and keep up with exercise until
childbirth. Three themes emerged from the focus group with HCPs as follows: 1) more
benefits of the exercise programme than expected; 2) concerns with workloads of HCPs; and
3) tailoring of the exercise programme to fit in the usual care.

The findings reveal that pregnant women and HCPs accepted the exercise programme
as part of the usual care. The exercise programme had a significant impact over time on
increased physical activity of pregnant women in the intervention group, including frequency
and duration of exercise behaviour. In this study, pregnant women developed a better healthy

behaviour during pregnancy after engaging the exercise programme. Pregnant women in the
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exercise group successfully controlled gestational weight gain in compliance with their pre-
pregnancy body mass index (BMI). There was no report on any adverse events or low birth
weight related to pregnant women who participated in the exercise programme. According to
the current research, it is feasible to conduct a larger scale trial with an exercise programme
for pregnant women. Recruitment and retention rates demonstrated a good likelihood of
implementing such a programme in a larger trial. Preliminary effects of the exercise
intervention were noted for a future trial. Finally, the study suggests that pregnant women
showed high fidelity in the intervention.

8.1 Contribution to knowledge

The findings from the feasibility study illustrated several factors that need to be
considered before conducting a larger scale of intervention as a randomised controlled trial
(RCT) with an exercise programme to improve exercise behaviour of pregnant women. The
significant parameters from the feasibility RCT can be used to calculate an appropriate
sample size and prepare processes for conducting a larger scale of a trial. The exercise
programme was helpful to improve health outcomes, exercise and health behaviours, and
quality of the healthcare service. The qualitative findings are applicable to gain better
understanding of the nature of exercise behaviour in Thai pregnant women that, in turn,
supports women for healthy behaviour. Healthcare professional’s views have led to the
knowledge about how this level of personalised care in promoting health may impact on
workloads. In other words, this study is useful to enhance a better understanding of the nature
of pregnant women and that of HCPs, including their roles in the Thai context of healthcare
service.

Westernisation was found to influence health behaviour in Thailand. The new
generation of Thai pregnant women wanted to be a modern and healthy mother. The exercise

programme supported pregnant women to explore the value of exercise in pregnancy.
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Pregnant women perceived that exercise during pregnancy assisted them in achieving such
benefits as increasing physical fitness, reducing discomfort during pregnancy, feeling fresh
and relaxed, being able to sleep well, especially getting a better body shape and beauty during
pregnancy and after childbirth. In addition, the exercise programme helped HCPs gain better
understanding of exercise and healthy behaviour of women during pregnancy. These research
results were beneficial for HCPs in order to change a mind-set of clients on exercise in
pregnancy while boosting healthy behaviour of pregnant women as holistic care.
Furthermore, the study demonstrated the use of group exercise network through group chat
application becoming a new channel in Thai healthcare service that was useful to motivate
pregnant women to continue exercise, and improve the accessibility of the exercise and health
information including enhancing the accessibility of communication with healthcare
providers as a form of two-way communication. Materials of the exercise information (poster
and leaflet) were helpful for pregnant women to continue with exercise at home and improve
accessibility of the exercise information especially through group chat application.

Results from the workshops were useful for developing collaboration between
healthcare professionals (HCPs) and clients (pregnant women). Collaboration proved helpful
for improving quality of healthcare service, reducing gap in healthcare, gaining better
communication and understanding between HCPs and clients. It also boosted satisfaction of
clients with healthcare service, including developing self-confidence and self-management in
their health and healthcare. The workshops were successful to change HCPs views of
healthcare service and to gain deeper insights into collaboration with clients as equal partners
that supports them in reinventing their role for promoting healthy behaviour. Meanwhile,
clients (pregnant women) gained their power to care for themselves and raised awareness in
their health and health care, including healthy behaviour as part of the client empowerment in

the Thai culture and healthcare setting (Burnard & Naiyapatana, 2004).
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8.2 Recommendations for future research

The present feasibility study illustrated several factors that need to be considered
before conducting a larger scale of RCT with an exercise programme to improve exercise
behaviour in pregnant women. The important parameters gained from this present study can
be used to calculate an appropriate the sample size and prepare processes in designing a full-
scale of study in terms of recruitment, exercise intervention, data collection, and outcome
measures. Total gestational weight gain and baby birth weight including total physical
activity and maternal outcomes on blood pressure and stress score would be important
outcome measures of the effects of the exercise intervention during pregnancy in a larger
trial. As an example, the suggestions of pregnant women and HCPs who participated in this
study about time and the number of the exercise class should be taken into consideration
when designing an exercise programme to fit in the antenatal care. Moreover, pregnant
women who participated in the feasibility study were homogeneous in terms of education and
family income. That is, the participants represented those of medium to high socio-economic
status. It is thus recommended that participants from diverse backgrounds such as those of
low socio-economic society should be included in the future research.

Further, the principle of collaboration between HCPs and clients is quite new in Thai
healthcare service. HCPs views and experience of collaboration should be further explored to
enhance the quality of care as a modern care. According to the current findings, collaboration
was useful in the healthcare service as it could promote clients to raise self-awareness and
self-management of their health and health care. In other words, it positively affects health
outcomes. While a collaborative approach was useful in this study, it is noteworthy that HCP’
views and experiences of the healthcare service were quite contradictory on the importance
and benefits of collaboration with clients. Some HCPs had concerns on their workloads and

quality of care, including the KPIs of antenatal care clinic. Therefore, HCP’ views of
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traditional and modern care should be examined to better understand barriers and facilitators
in the quality of healthcare. Outcomes to be gained from such studies are expected to apply to
the healthcare service for improving the quality of care and satisfaction of clients.

8.3 Recommendations for healthcare policy

In Thailand, the Department of Health (DoH), Thailand creates the national policy
that promotes all population performing regular exercise, including pregnant women (DoH,
Thailand, 2014). The current Thai national policy has not made clear how to promote
exercise behaviour in Thai pregnant women. It is necessary to develop a clear exercise
promotion policy so that promotion of exercise behaviour in pregnant women should become
an important part of healthcare service in antenatal care clinic. From the qualitative findings,
pregnant women stated that social media and lifestyle of pregnant celebrities on exercise
affected their mind-set, attitude, and exercise behaviour during pregnancy more than health
policy. Therefore, media campaigns with pregnant celebrities need to be considered as a
health policy to promote and provide exercise information for pregnant women. In addition,
this study demonstrated the usefulness of group chat application and materials of the exercise
information through online service on improving the exercise behaviour of pregnant women.
Thus, social media needs to be considered in healthcare policy to improve accessibility of
health information including enhancing communication channels between people and
healthcare providers.

8.4 Recommendations for practice

According to the findings, the exercise programme helped pregnant women to
increase their physical activity, including frequency and duration of exercise while leading
them to achieve other healthy behaviours. The promotion of exercise in pregnancy should be
applied to the usual antenatal care clinic to improve exercise behaviour and other healthy

behaviours by healthcare providers. HCPs should promote holistic healthy behaviour to
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continue to motivate women in every antenatal visit. Their views of the workloads and key
performance indicators (KPIs) should be adjusted. HCPs should focus on client-centred care
as a personalised care, rather than healthcare providers or duty of organisation. In this way,
HCPs can support clients to improve health behaviour and health outcomes, which also
positively affects HCP’ workloads and KPIs. In addition, social media and online information
about health and exercise promotion should be considered to integrate in healthcare service
for improving the accessibility of healthcare information and communication between
healthcare providers and clients. This requires some input into educational and continuing
professional development for healthcare professionals.

This study demonstrated that collaboration proved to be a successful approach for
designing the exercise programme as reflected in the workshops with pregnant women and
HCPs. It indicated that the exercise programme helped to improve both the exercise
behaviour of pregnant women as well as the quality of healthcare. In healthcare practice, a
collaborative approach should be promoted in HCPs so that they can gain better knowledge,
skills and practice with clients in healthcare service. This approach would help HCPs to be
aware of their role as a partner with pregnant women, to reduce their domination in
healthcare service and to empower clients in self-management of health and health care.
Also, HCPs should support clients to change their role to become an equal partners in order
to exchange experience as well as manage their health behaviour and healthcare service
properly based on Thai context. This strategy will increase opportunities for clients to
communicate with HCPs, which in turn, will promote both clients and HCPs to gain better
understanding on health behaviour and healthcare service, including the nature of clients in

different contexts.
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8.5 Recommendations for education

Regarding nursing education, holistic care including personalised care should be
emphasised and implemented in nursing education (The National Maternity Review, 2016).
Nursing instructors should raise awareness and focus on client-centred care as a personalised
care in nursing education, rather than KPIs and workloads. Nursing instructors should
encourage nursing students to be aware of the importance of holistic care and personalised
care for clients on promoting healthy behaviour. All activities of nursing students should be
integrated into a holistic care and client-centred on health and healthcare service.

Collaboration between healthcare providers and clients should be included in the
curriculum for enhancing the understanding of nursing students as a partner with clients,
including dealing with senior HCPs in healthcare service. Collaboration, quite a new
approach in healthcare service, should be cultivated in nursing students for a smooth
transition from the traditional health provider model to a shared approach. Further, the
principles of collaboration should be applied to the nursing practicum for understanding the
roles of HCPs in healthcare service and empowering self-management of clients on health
and health care. In addition, the knowledge gained from this study about social media and
latest technology of online information and communication should be considered to use for
teaching nursing students. The topics should be focused on healthcare information and
communication between HCPs and clients including nurse’ roles for promoting health
behaviour in healthcare service.
Conclusion remark:

To summary, I have listed the research questions with brief answers as follows:

1. Can workshops with pregnant women and HCPs be used to design an exercise

programme suitable for pregnant women in the context of Thai healthcare service?
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Yes with support and good facilitation workshops can be used to collaboratively
design an exercise intervention using the experiences of women and healthcare
professionals.

Is an exercise programme based on the Thai Government’s guidance for exercise in
pregnancy feasible and acceptable?

Yes, however more work is required to refine this and incorporate it to fit into usual
antenatal care. The ten sessions model was had issues but women generally adhered to
the first five sessions The exercise programme was supported by online materials and
a chat application to enable communication between women and healthcare
professionals.

Is it feasible to recruit to a randomised controlled trial (RCT) for exercise and
measure its effects on exercise intervention?

Yes, the recruitment required face-to-face as well leaflet and poster advertising to
increase the recruitment rate. Body mass index (BMI) categories should be added into
the screening questions that would be possible to measure effects of the exercise
intervention in each group. A close collaboration in a research team would be useful
to monitor a safety protocol for pregnant women in a larger trial of the exercise
intervention.

What experiences have pregnant women and healthcare professionals (HCPs) had in
this exercise programme?

Experiences are mostly positive and there is support for the programme. The
importance of exercise needs to be emphasised by healthcare professionals alongside

other health message which at present appear louder.

232



8.6 Dissemination

The study findings were disseminated through a presentation at the Faculty of
Medicine and Health Science Postgraduate Research Student Conference 2018, University of
East Anglia, the United Kingdom. In addition, the study has been submitted to present at
conferences in 2019, in Bangkok, Thailand and submission for publication is planned for

Nursing Journals of Thailand and Region of Asia.
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APPENDIX

APPENDIX A
The flowchart of the study

Phase 1: Workshops

e Recruitment participants from the antenatal clinic (pregnant women) and
Sediin=qe|  human resource sector (healthcare professionals) of the hospital.

week 1-6

First workshop (week 7) Second workshop (week 11)
Section 1

- Briefly introduce the exercise
programme and documents that were
developed from the first workshop.

Section 2

- Discussion and feedback on the
protocol, documents, materials and
equipment for the exercise programme
and intervention.

Section 3

- Adjusting and agreeing on the
protocol of exercise programme
including the materials, equipment and
documents for exercise intervention.

Section 1

- Introduction, aims of workshops,
roles of participants and set goals
of developing

Section 2

-Discussion current evidence, facts
and myths, prescription & options
and strategies & techniques for
motivation and encouragement of
exercise

Section 3

- Design the protocol of exercise
programme, materials, equipment
and documents for programme
and feasibility study

First workshop

vSecond workshop

271




Phase 2 Feasibility study: Part 1 Intervention

Recruitment at gestational age

(GA) 12-16 wk. _

l L 2-4 weeks

Baseline data at gestational age
(GA) 16-18 wk. —

Randomised at gestational age
(GA) 16-18 wk.

Intervention group (Usual care plus
the exercise programme)
- Starting the exercise programme at
GA 18-20 wk.

Control group (Usual care)

1%t Follow-Up at GA 30-32 wk.

2" Follow up after delivery 2" Follow up after delivery

(2 weeks after EDD) (2 weeks after EDD) —

Part 2 Qualitative component

Recruitment after the end of exercise programme
(pregnant women at GA 30-32 weeks and HCPs)

~12 wk.

10-12 wk.

l 1'2 Wk.

Telephone interview and focus group
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APPENDIX B
The prescription of exercise during pregnancy
The prescription of exercise during pregnancy includes frequency, duration, types and
intensity of exercise (ACOG, 2015). In Thailand, the recommendation for exercise during

pregnancy for low risk pregnant women without any contraindications follows the ACOG

guidelines (ACOG, 2002, 2015; ACSM, 2014; Suputtitada, 2005).

Core concept of exercise
- Duration: at least 30 minutes or more of accumulated exercise a day (at least 10 minutes a
session), which include a 5-10 minutes warm up and cool down period, 20-30 minutes
exercise from protocol: muscular workouts and/or cardiovascular training.
- Frequency: at least 3 times a week.
- Intensity: moderate level of exercise as measured by 3 methods: talk test, Borg rating scale
and target heart rate (THR) (Royal College of Obstetricians and Gynaecologists. (RCOG),
2006; Suputtitada, 2005).
- Types: muscular workouts and cardiovascular training such as walking, stationary cycling,
swimming, low-impact aerobics, prenatal yoga, prenatal Pilates, running, jogging, and

racquet sports and muscular workouts. However, unsafe activities should be avoided.

(Adapted from: ACSM, 2014; ACOG, 2015; Suputtitada, 2005)

Unsafe activities for exercise during pregnancy

Types of activities Examples of activities
1. Contact sports 6. Soccer, squash and basketball
2. Fall-prone activities 7. Water skiing, surfing, off-road cycling,
3. Exercising in the heat gymnastics, and horseback riding
4. High-altitude exercise 8. Hot yoga and hot Pilates
5. Bouncing or jarring activities 9. Sky diving and exercise on the mountains
10. Kickboxing and high-impact aerobics

(Adapted from: ACSM, 2014; ACOG, 2015; Suputtitada, 2005)

- The outline of the exercise protocol for women who participate in exercise intervention will

be processed as follows:
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e The exercise programme will be designed for hospital-based group exercise. The
hospital has a regular educational room with free access for clients. Exercise prescription will
consist of once a week, 30-40 minutes/session over 10 weeks (total of 10 prescribed
sessions). Exercise intervention class will be split into two small classes (class 1: 16 women
and class 2: 17 women).

e Exercise education session consist of benefits of exercise, physiological change during
pregnancy and exercise and exercise safety during pregnancy. The exercise training will be
under the supervision of the researcher and consultation of the physiotherapist. Pregnant
women will be observed closely and any warning signs will be picked up by the researcher.

e Each training session will include a 5 minutes warm up (muscle stretching), 10-15
minutes muscular workout, 10-15 minutes low-impact aerobics (cardiovascular training) and
5 minutes cool down (muscular progressive relaxation). Duration of the muscular workout
and cardiovascular training will increase progressively from 10 minutes during first two
weeks to 15 minutes by the end of first month. The muscular workout will include dynamic
exercises from head to toe. It will start with a set of 10 repetitions per exercise and progress
to 2 sets of 10 repetitions. Muscular workouts will involve a total of 20-30 exercises. The
muscular workouts may be modified every 2-4 weeks during the intervention period for
enhancing motivation depending on participant’s decision in the workshop.

e Before starting and during the exercise class, pregnant women will be observed for
warning signs to exercise by the researcher. If pregnant women have any contraindications
and/or warning signs to exercise, they will be referred to nurse (ANC) for further care.

e After the exercise class in each session, pregnant women will be self-reported using
carotid pulse check (peak rate and base rate) and take a rest about 15-30 minutes at the
hospital. Then, the researcher will provide refreshments, feedback and make appointment for

next exercise class.
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APPENDIX C
The project information for the physiotherapist

The research project will be designed in two linked phased studies aimed at
improving the exercise behaviour of pregnant women in Thailand. The first phase will be
designed to develop the exercise programme for Thai pregnant women through consultation
at two workshops between the researcher, pregnant women and healthcare professionals. The
second phase will test the exercise programme that has been developed in a first phase in the
feasibility RCT over 10 weeks. The research project will be conducted at the Health
Promoting Hospital, 3" Regional Health Centre, Nakhon Sawan, Thailand during the period
between October and December 2016 with further period of study in next year 2017. The
researcher would like to invite you as a consultant in this study to advise me in terms of
suitability, safety, current evidence and practical application.

For the workshops: In the workshops, you will discuss with pregnant women and
other healthcare professionals about your knowledge of facts and myths about exercise in
pregnancy, and your experiences about barriers or facilitators to doing exercise whilst
pregnant, strategies and techniques for motivating and encouraging women to do more
exercise. Then, you will discuss the final exercise programme for pregnant women with
participants in the second workshop. All the decisions from the development stage will
inform how the exercise activities will be designed and explained to the pregnant women. For
the exercise intervention: The researcher will consult you over 10 weeks by e-mail and
telephone during office hours. You will visit at the exercise class during the first, fifth and

tenth weeks of intervention.
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APPENDIX D
Prompt sheet for reception nurse
1. Workshops: (During the period between Date/Month/Year and
Date/Month/Year)
Expected population: For pregnant women who age at least 20 years old and without
complications (low risk pregnancy).
Conversation: we are developing a programme of exercises for women who are pregnant.
We are looking for pregnant women who might be interested in coming to a workshop to help
us choose the type of activities which would most appeal to women and fit with their
lifestyles. If you are interested in taking part, please keep this leaflet and contact Miss
Sirikanok Klankhajhon at the appointment area within the antenatal clinic.
2. Intervention: (During the period between Date/Month/Year and
Date/Month/Year)
Expected population: For pregnant women who age at least 20 years old and without
complications (low risk pregnancy).
Conversation: If you are a woman who does not regularly take exercise we would like to ask
you to take part in a new programme of activities for pregnancy to help with fitness. If you
are interested in participating in the exercise programme for pregnant women, please keep
this leaflet and contact Miss Sirikanok Klankhajhon at the appointment area within the

antenatal clinic.
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APPENDIX E

The Screening question for recruitment pregnant women in the workshops

Interview length: approximate 2-3 minutes

Starting interview: Introduction, explain the screening questions for workshops

Initial screening

1.

2.

Age 0 < 20 years old o > 20 years old

Language o Thai 0 Others

Abilities for reading, writing, speaking and understanding Thai language
0 Unable to read, speak, write and understand Thai language

O Able to read, speak, write and understand Thai language

Exercise behaviour during pregnancy

0 Exercise > 30 minutes a day and > 3 days a week

0 Exercise < 30 minutes a day and < 3 days a week or non-exercise

Do you have contraindication for exercise during pregnant women

0 Have contraindications during pregnancy

0 Don’t have contraindications during pregnancy
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The Physical Activity Readiness Medical Examination for Pregnancy Thai version

(PARmed-X)

Contraindication for exercise
Do you have?

Before
exercise

Y N

Hemo-dynamically significant heart disease

Restrictive lung disease such as acute respiratory distress syndrome, kyphoscoliosis

Incompetent cervix or cerclage

Multiple gestation at risk of premature labour

Persistent second or third-trimester bleeding

Placenta previa after 26 weeks of gestation

Premature labour during the current pregnancy

Ruptured membranes

Pre-eclampsia or pregnancy induced hypertension

Anaemia (HB < 10 mg%)

Unevaluated maternal cardiac arrhythmia

Chronic bronchitis

Extreme morbid obesity (BMI>40 kg/m?)

Extreme underweight (BMI<12 kg/m?)

Orthopedic limitations

Heavy smoker (> 20 cigarettes/day)

Poorly controlled chronic diseases before pregnancy such as type 1 diabetes,
hypertension

History of extremely sedentary lifestyles

Other significant medical condition. Please, specify...........................

During pregnancy, have you experienced?

Before
exercise

Vaginal bleeding, vaginal discharge

Regular painful contractions (uterine contraction every 10 minutes or > 6 times/hour)

Amniotic fluid leakage

Dyspnea before exertion

Dizziness

Headache, blurred vision

Muscle weakness affecting balance

Calf pain or swelling

Decreased fetal movement count (< 10 times/day or < 3 times in hour)
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APPENDIX F

Prompt sheet for use by secretary of the human resource meeting after monthly meeting
Workshops: (During the period between Date/Month/Year and Date/Month/Year)
Expected population: Healthcare professionals whose work is concerned with antenatal care
would be eligible for recruitment.

Conversation: we are developing a programme of exercises for women who are pregnant.
We are looking for healthcare professionals who might be interested in coming to a workshop
to help us review which exercises would fit best into a programme that would work for
women and service providers. If you are interested in taking part, please keep this leaflet and

contact Miss Sirikanok Klankhajhon at the appointment area within the antenatal clinic.
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APPENDIX G
The Screening question for recruitment healthcare professionals in the workshops
Interview length: approximate 1-2 minute
Starting interview: Introduction, explain the purposive sampling for workshops.

Personal Characteristics

1. Work (nurses/midwives) o Follow up room 0 Admission room
2. Are you a specialists o Doctor 0 Physiotherapists
3. Are you a healthcare providers 0 Healthcare educator o Healthcare worker
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APPENDIX H

The Screening question for recruitment pregnant women in the intervention

Interview length: approximate 3-5 minutes

Starting interview: Introduction, explain the screening questions for intervention

Initial screening

1.

2.

Age 0 < 20 years old o > 20 years old

Language o Thai 0 Others

Abilities for reading, writing, speaking and understanding Thai language
0 Unable to read, speak, write and understand Thai language

O Able to read, speak, write and understand Thai language
Exercise behaviour during pregnancy

0 Exercise > 30 minutes a day and > 3 days a week

0 Exercise < 30 minutes a day and < 3 days a week or non-exercise
How far is your current pregnancy?

0 Your current pregnancy is between 12 and 16 weeks

0 Your current pregnancy is less than 12 and more than 16 weeks
How many the stress score during pregnancy do you have?

O Stress score < 30 points

o Stress score > 30 points

Do you have contraindication for exercise during pregnant women
0 Have contraindications during pregnancy

0 Don’t have contraindications during pregnancy
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The Physical Activity Readiness Medical Examination for Pregnancy Thai version

(PARmed-X)

Contraindication for exercise
Do you have?

Before
exercise

Y N

Hemo-dynamically significant heart disease

Restrictive lung disease such as acute respiratory distress syndrome, kyphoscoliosis

Incompetent cervix or cerclage

Multiple gestation at risk of premature labour

Persistent second or third-trimester bleeding

Placenta previa after 26 weeks of gestation

Premature labour during the current pregnancy

Ruptured membranes

Pre-eclampsia or pregnancy induced hypertension

Anaemia (HB < 10 mg%)

Unevaluated maternal cardiac arrhythmia

Chronic bronchitis

Extreme morbid obesity (BMI>40 kg/m?)

Extreme underweight (BMI<12 kg/m?)

Orthopedic limitations

Heavy smoker (> 20 cigarettes/day)

Poorly controlled chronic diseases before pregnancy such as type 1 diabetes,
hypertension

History of extremely sedentary lifestyles

Other significant medical condition. Please, specify...............covvvviiiiiiiiinnnn.

During pregnancy, have you experienced?

Before
exercise

Vaginal bleeding, vaginal discharge

Regular painful contractions (uterine contraction every 10 minutes or > 6 times/hour)

Amniotic fluid leakage

Dyspnea before exertion

Dizziness

Headache, blurred vision

Muscle weakness affecting balance

Calf pain or swelling

Decreased fetal movement count (< 10 times/day or < 3 times in hour)
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APPENDIX I

Protocol for recording and reporting adverse events

Researcher receives report of serious and non-serious
adverse events (SAE/AE)

Non-serious adverse event is
caused by research protocol;

v it will be recorded and
Researcher reports through adverse event form > reported to hospital at the
v end of the study.

Physiotherapist checks serious adverse event report

to determine causality

v v 4
Serious adverse event is not caused by Serious adverse event may Serious adverse event is caused by
research protocol; it will be recorded and be caused by research research protocol.
reported to hospital at the end of the study. protocol, but it is unclear

v

Ethics Committee and hospital within 7 days

Serious adverse event will be recorded and reported to all

v

1 month after initial report and report it to all.

Then the researcher will follow up with more information

The researcher will determine that a serious adverse event (SAE) has occurred (SAE
are death or life-threatening injuries or illness, requires hospitalisation overnight, or result in
persistent or significant disability or incapacity, congenital anomaly or birth defect). The
physiotherapist who is a consultant in this study will determine whether SAE is likely to have
been caused by the research study-in particular the exercise programme. If the research study
was the likely cause of SAE the researcher will record the event and report to all Ethics
Committees and hospital within 7 days of the initial report to the researcher of the SAE.
Where necessary further investigations as to the cause and the consequences of the event will
be reported to all relevant parties within a month of the initial report. For non-serious adverse
events: the researcher will record and make a report summarising this data to hospital at the
end of the study. We will check their causality with the consultant physiotherapist and the
number of non-serious adverse events in both groups will be recorded at the end of the study.
If the number of non-serious adverse events are significantly higher than expected and their
cause is thought to be due to the research protocol (in either group), it will be reported to all
Ethics Committees and hospital.

For serious and non-serious adverse events are not caused by exercise, the researcher
will record them and report to hospital at the end of the study. All of serious and non-serious

adverse events will be recorded and analysed in my thesis.
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Adverse event reporting form

Full title of Study:
Ethics No: Hospital Study Reference no:
AE Patient ID Description of Event Start date Duration/End | Outcome **Sequelae
No: date
[ ] Resolved
[ ] Ongoing
[] Ongoing with sequelae**
Assessment
Intensity: [ ] mild Expectedness | [ ] expected
[ ] moderate [ ] unexpected i.e. not described in protocol, product information or
[ ]severe Investigator Brochure.
Causality: [ ] not related Seriousness [] Not serious
Relationship to study | [_] unlikely to be [ ] Results in death*
drug/device/ related [] Life threatening*
intervention [ ] possibly related [ ] Results in hospitalisation or prolongation of existing
[] probably related hospitalisation*

[ ] definitely related

[] Results in disability or incapacity*
[] Congenital anomaly or birth defect*
[ ] Other (please specify)*

*Please, see the details and definitions of assessment in the adverse event handbook

Adapt from: Ethics Committee, Naresuan University, Thailand, 2014 & Clinical Research Network, National Institute for Health Research, UK, 2011.
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APPENDIX J

The baseline data questionnaire

Interview length: approximate 10-15 minutes

Starting interview: Introduction, explain the aim of the study again and the process of

interview. Check consent for short answer interview.

Part 1: Baseline the data

1.

2
3.
4
5

Body weight at 1% booking in ANC...... kilograms and height....... centimetres

Current gestational age ...... weeks

Current weight ....... Kilograms

Current Blood pressure ................ mmHg.
Stress score ....... Points

Part 2: Personal Characteristics

1.
2.

Age....... years old

What is the highest degree or level of education you have completed?

0 Informal education 0 Primary school

0 Secondary school o0 High school

0 College degree 0 Bachelor’s degree

0 Master’s degree and higher 0 Other (please, specify).......ccoevvvvviiniinnn...
Occupation .......cc.eevvveiiiininnnnnnnn. o Work inside or 0 outside home
Number of pregnancy...... , Number of delivery...... , Number of children .........

Part 3: Global Physical Activity Questionnaire (GPAQ)

Next [ am going to ask you about the time you spend doing different types of physical

activity in a typical week (now). Please answer these questions even if you do not consider

yourself to be a physically active person. Think first about the time you spend doing work.

Think of work as the things that you have to do such as paid or unpaid work, study/training,

household chores, harvesting food/crops, fishing or hunting for food, seeking employment. In

answering the following questions

'vigorous-intensity activities' are activities that require hard physical effort and

cause large increases in breathing or heart rate such as running, fast cycling, aerobics,

carrying or moving heavy load (>20 kg.),
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'moderate-intensity activities' are activities that require moderate physical effort

and cause small increases in breathing or heart rate such as cycling, swimming,

housework, brisk walking, carrying or moving moderate load (<20 kg.).

Activity at work

1.

Does your work involve vigorous-intensity activity that causes large increases in
breathing or heart rate like carrying or lifting heavy loads (>20 kg.), digging,
construction work or heavy shovelling for at least 10 minutes continuously?

O Yes o No. If No, go to question 4

In a typical week, on how many days do you do vigorous-intensity activities as part of
your work?  Number of days........

How much time do you spend doing vigorous-intensity activities at work on a typical
day? ......... Hours: ......... minutes

Does your work involve moderate-intensity activity that causes small increases in
breathing or heart rate such as working or carrying light loads (<20 kg.) for at least 10
minutes continuously?

O Yes o No. If No, go to question 7

In a typical week, on how many days do you do moderate-intensity activities as part
of your work? Number of days........

How much time do you spend doing moderate-intensity activities at work on a typical

day? ......... Hours: ......... minutes

Travel to and from places

The next questions exclude the physical activities at work that you have already mentioned.

Now I would like to ask you about the usual way you travel to and from places. For example

to work, for shopping, to market, to place of worship.

7.

Do you walk or use a bicycle (pedal cycle) for at least 10 minutes continuously to get
to and from places?

O Yes o No. If No, go to question 10

In a typical week, on how many days do you walk or bicycle for at least 10 minutes
continuously to get to and from places? Number of days.........

How much time do you spend walking or bicycling for travel on a typical day?

........ Hours : .......minutes

Recreational activities

The next questions exclude the work and transport activities that you have already mentioned.

Now I would like to ask you about sports, fitness and recreational activities (leisure).
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10.

11.

12.

13.

14.

15.

Do you do any vigorous-intensity sports, fitness or recreational (leisure) activities that
cause large increases in breathing or heart rate like running, aerobics or fast cycling
for at least 10 minutes continuously?

O Yes o No. If No, go to question 13

In a typical week, on how many days do you do vigorous-intensity sports, fitness or
recreational (leisure) activities? Number of days..........

How much time do you spend doing vigorous-intensity sports, fitness or recreational
activities on a typical day? ........ Hours: ........ minutes

Do you do any moderate-intensity sports, fitness or recreational (leisure) activities
that causes a small increase in breathing or heart rate such as brisk walking, cycling or
swimming at least 10 minutes continuously?

O Yes o No. If No, go to question 16

In a typical week, on how many days do you do moderate-intensity sports, fitness or
recreational (leisure) activities? Number of days.........

How much time do you spend doing moderate-intensity sports, fitness or recreational

(leisure) activities on a typical day? ........ Hours : ....... minutes

Sedentary behaviour

The following question is about sitting or reclining at work, at home, getting to and from

places,

or with friends including time spent sitting at a desk, sitting with friends, travelling in

car, bus, train, reading, playing cards or watching television, but do not include time spent

sleeping.

16.

How much time do you usually spend sitting or reclining on a typical day?

....... Hours : .......minutes

287



APPENDIX K
The outcomes questionnaire (1% Follow up)

Interview length: approximate 10-15 minutes
Starting interview: Introduction, explain the aim of the study again and the process of
interview. Check consent for short answer interview.

Part 1: Outcome measures of preliminary effects

1. Current gestational age ...... weeks

2. Current weight ....... Kilograms

3. Current Blood pressure ................ mmHg.
4. Stress score ....... points

Part 2: Global Physical Activity Questionnaire (GPAQ)

Next I am going to ask you about the time you spend doing different types of physical
activity in a typical week (now). Please answer these questions even if you do not consider
yourself to be a physically active person. Think first about the time you spend doing work.
Think of work as the things that you have to do such as paid or unpaid work, study/training,
household chores, harvesting food/crops, fishing or hunting for food, seeking employment. In
answering the following questions

'vigorous-intensity activities' are activities that require hard physical effort and
cause large increases in breathing or heart rate such as running, fast cycling, aerobics,
carrying or moving heavy load (>20 kg.),

'moderate-intensity activities' are activities that require moderate physical effort
and cause small increases in breathing or heart rate such as cycling, swimming,
housework, brisk walking, carrying or moving moderate load (<20 kg.).

Activity at work

1. Does your work involve vigorous-intensity activity that causes large increases in
breathing or heart rate like carrying or lifting heavy loads (>20 kg.), digging,
construction work or heavy shovelling for at least 10 minutes continuously?

O Yes o No. If No, go to question 4

2. In atypical week, on how many days do you do vigorous-intensity activities as part of
your work?  Number of days........

3. How much time do you spend doing vigorous-intensity activities at work on a typical

day? ......... Hours: ......... minutes
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4. Does your work involve moderate-intensity activity that causes small increases in
breathing or heart rate such as brisk walking, swimming or carrying light loads (<20
kg.) for at least 10 minutes continuously?

O Yes o No. If No, go to question 7

5. In a typical week, on how many days do you do moderate-intensity activities as part
of your work? Number of days........

6. How much time do you spend doing moderate-intensity activities at work on a typical
day? ......... Hours: ......... minutes

Travel to and from places

The next questions exclude the physical activities at work that you have already mentioned.
Now I would like to ask you about the usual way you travel to and from places. For example
to work, for shopping, to market, to place of worship.
7. Do you walk or use a bicycle (pedal cycle) for at least 10 minutes continuously to get
to and from places?
O Yes o No. If No, go to question 10
8. In a typical week, on how many days do you walk or bicycle for at least 10 minutes
continuously to get to and from places? Number of days.........
9. How much time do you spend walking or bicycling for travel on a typical day?
........ Hours : .......minutes

Recreational activities

The next questions exclude the work and transport activities that you have already mentioned.
Now I would like to ask you about sports, fitness and recreational activities (leisure).

10. Do you do any vigorous-intensity sports, fitness or recreational (leisure) activities that
cause large increases in breathing or heart rate like running, aerobics or fast cycling
for at least 10 minutes continuously?

O Yes o No. If No, go to question 13

11. In a typical week, on how many days do you do vigorous-intensity sports, fitness or
recreational (leisure) activities? Number of days..........

12. How much time do you spend doing vigorous-intensity sports, fitness or recreational
activities on a typical day? ....... Hours : ........ minutes

13. Do you do any moderate-intensity sports, fitness or recreational (leisure) activities
that causes a small increase in breathing or heart rate such as brisk walking, cycling or
swimming at least 10 minutes continuously?

O Yes o No. If No, go to question 16
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14. In a typical week, on how many days do you do moderate-intensity sports, fitness or
recreational (leisure) activities? Number of days.........

15. How much time do you spend doing moderate-intensity sports, fitness or recreational
(leisure) activities on a typical day? ........ Hours : ....... minutes

Sedentary behaviour

The following question is about sitting or reclining at work, at home, getting to and from
places, or with friends including time spent sitting at a desk, sitting with friends, travelling in
car, bus, train, reading, playing cards or watching television, but do not include time spent
sleeping.
16. How much time do you usually spend sitting or reclining on a typical day?
....... Hours : .......minutes
Part 3: The acceptability of the exercise programme
1. Did you participate in the complete programme (attended every session)?
[JYes. [No. Ifno. When you stop participating? ...........ccceeeueevveeciieneenvenieenneennns
074 12
2. Did you enjoy participating in the exercise programme?
] Enjoyable  [] Neither enjoyable nor unenjoyable [] Unenjoyable
What did you enjoy/ not enjoy about the programme? ..............cccovviiiiiinieinnann...
3. In your experiences, how difficult or easy did you find it to participate this
programme? [ Easy [ Neither easy nor difficult [ Difficult
What Was thiS? ...
4. In your experiences, is the programme helpful in maintaining fitness levels?
] Helpful [J Neither helpful nor unuseful [J unhelpful What was this? ..................
5. Were you satisfied with the exercise programme that you participated in?
[J Satisfied [J Neither satisfied nor dissatisfied  [J Dissatisfied
What Was thiS? ...
6. In your opinion, should the exercise programme be part of the routine antenatal care
at clinic. Do you agree or disagree? [1 Agree [1 Neither agree nor disagree [ Disagree
A7 52
7. In your opinion, if this programme is being in the part of the antenatal clinic what do
you want to change in this programme? Please, specify.............ccoooviiiiiiiiiiin..,
8. Would you like to say anything about the exercise programme that you participated

111 Y
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APPENDIX L
The outcomes questionnaire (2" Follow up)
Interview length: approximate 5-10 minutes
Starting telephone interview: Introduction, explain the aim of the study again and the
process of interview. Check consent for the interview. Before asking the questions, the
researcher will greet with general conversation.
Part 1: Outcome measures of preliminary effects
1. What is your gestational age at delivery? ........ weeks
2. What is your weight, when you were admitted at labour room for delivery? ....
kilograms

3. What is your baby birth weight? ....... grams
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APPENDIX M

Self-assessment and analysis of stress from mother and child health handbook, Thailand

(Ministry of Public Health, Thailand, 2012)

PART 3 ESSENTIAL KNOWLEDCE FOR SAFE AND QUALITY PREGNANCY

@

Self Assessment and Analysis of Stress

During the past 2 months, to what extent have you experienced
any of the following symptoms, behaviors or feelings?
Please mark “ X ” into the box corresponding to the level of

occurrence of the symptoms you actually experienced.

Level of Occurrence

Symptom, Behavior, or Feeling Never | Occa—- | Fre— | Regu-
sionally |quently | larly

Sleepless due to persistent thought or anxiety.

Irritable, annoyed.

Unable to accomplish anything due to tension

Feeling nervous

Antisocial

OTOTRTO[N[=

Having either a migraine or a headache at
both sides of the temporal.

[7. Unhappy and sad

B. Hopeless in life

©. Losing sense of self-value

10. Feeling disturbed at all time

11. Unable to concentrate

12. Fatigue, low energy to do anything

13. Feeling bored, uninterested to do anything

14. Strong heartbeat

15. Shaking voice, mouth, and hands when feeing
dissatisfied.

16. Fear of mistake with doing things.

17. Painful and tight muscles around the occiput,
back, and shoulder

18. Easily excited with unfamiliar situation

19. Confused and dizzy

20. Reduced sexual pleasure
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PART 3 ESSENTIAL KNOWLEDCE FOR SAFE AND QUALITY PRECNANCY

Once you complete responding to all of the 20 items, score each item as follows.

Your response is scored:

Never =0 Add up the scores of all 20 items
Occasionally =1 to obtain the total scores ranged
Frequently =2 between O - 60. Your scores can
Regularty L be interpreted below.

Your stress is below average level. Your life goes smooth and
easy without struggling for the living. Ask yourself whether you are satisfied with
what are going on, if yes and without suffering in life, you can go on living your
happy life, but if no, you may make some adjustments in your lifestyle by such as
reading books, meeting with friends, or planning for appropriate goals in life and
move towards such goals.

Scores 6 — 17: Your stress is at average level. You cope well with stress in
daily life. and adjust properly with various situations. You should maintain this level
for long.

Scores 18 - 25: Your stress is slightly higher than the average level. You might
have faced some disturbing problems, hence with somewhat unusual physical and
mental expressions. Having some rest and relaxation, you will be improved, but if it
does not work, you should talk or consult the disturbing matters with trusted people.

Scores 26 - 29: Your stress is moderately higher than the average level. You might
have some problems in life that is insoluble, hence with obviously unusual physical and
mental expressions. Despite with rest and relaxation, the stress persists. You should find
the cause of such disturbing problems, and seek for resolution and improvement.

Scores 30 - 60: Your stress is extremely higher than the average level. You might
have been facing with the crisis in life or your stress accumulated for a prolonged period.
You should release the stress by placing your thought aside, then doing some stretching
to relax your body, and going for relaxation such as seeing movies, listening to music.
You should think about resolving and rectifying the problems, if without improvement, seek
counseling from health personnel.



APPENDIX N

The exercise checklist

Women who participated in the exercise class from week 1 to week 10 by the researcher

Code No.

Wk.1

Wk.2

Wk.3

Wk.4

Wk.5

WKk.6

WKk.7

Wk.8

Wk.9

Wk.10

293




The exercise diary

Please, tick ¥ the box that you do it everyday

Type of exercise

Duration

' Pulse

Cycling Exercise
(programme)

Other

<10 min

10-19 min 20-29 min

>30 min
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rate

Peak
rate

Talk
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Recommendation: You should do moderate exercise at least 30 minutes or more of
accumulated exercise a day (at least 10 minutes a session), at least 3 days a week, which
include 5 minutes warm up period, 20-30 minutes muscular workouts and/or cardiovascular
training and 5 minutes cool down.
How to assess your exercise intensity?
1. Carotid pulse check:

You should put three fingers of your left hand onto your Adam's apple in your throat
(that's the bit that sticks out and goes up and down when you swallow.) You feel gently to the
side of it, and you will find your pulse beating (you can feel it going up and down). When
you have found a steady beat, count how many beats in 15 seconds (use a watch or clock with
a second hand). Times your score by 4, and that will tell you your pulse rate per minute.
Note: You should assess your pulse rate before warm up and after cardiovascular
exercise and cool down.
2. Talk test

1. Light intensity = you able to talk and sing while being active

2. Moderate intensity = you able to talk but not sing

3. Vigorous intensity = you unable to say more than a few words without talking a

breath (unable to carry on a conversation)
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APPENDIX O
The process of accessing medical records

Permission to access medical records has been gained from Director of 3™ Regional
Health Centre, Nakhon Sawan, Thailand. The translation of the permission to access the
medical records including the handheld records is attached (see page 96). This permission
will be provided as evidence to the ethical review board of the hospital who will be asked for
ethical approval of the study in Thailand. Women who participate in the study will give
permission through the consent form to access the medical records. The permission letter
includes the details of the research project, researcher’s name, and period of study. The
researcher will take permission letter to the medical record department when accessing
individual records. The researcher will review the participant’s medical record at the health
record room during office hours. The health record staff will record name of researcher, date,
time and name of participant’s medical record after completion every time. Other data will be

accessed from the woman’s hand held records during the research.
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APPENDIX P
The Screening question for recruitment pregnant women in telephone interviews
Interview length: approximate 1-2 minutes
Starting interview: Introduction, explain the purposive sampling for interviews

Personal Characteristics

1. Age o < 30 years old o > 30 years old
2. Work 0 None or working at home o Working away from home
3. Number of pregnancy o First time o Second time or more

4. Adherent the exercise programme 0O < 60% o> 60%
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APPENDIX Q
Question guide for pregnant women: telephone interviews

Interview length: approximate 30-45 minutes
Starting interview: Introduction, explain the aim of the study again and the process of

interview. Check consent for recording the telephone interview.
Part 1: Experiences of exercise programme during pregnancy
Q.1 Could you tell me about your experiences, when you participated the exercise
programme?
Prompt:

1A. Could you tell me, how do you feel when you participated in this programme?

1B. In your opinion, is the difference between your exercise behaviour before and after
participating the exercise programme?

1C. Could you tell me, how about your exercise behaviour after you participated this
programme that compare with your behaviour in the past?
Q.2 In your opinion, after you participated the exercise programme, do you want to
perform exercise continuously until delivery or postpartum period? Please, explain me
how?
Prompt:

2A. Could you tell me, what is the related factors that impact on your exercise behaviour
after participating the exercise programme?

2B. In your opinion, is the programme easy to perform exercise during pregnancy and
explain why?

2C. In your opinion, did you satisfaction with the exercise programme?

2D. Could you explain me why do you think that?
Part 2: Strengths and weakness of exercise programme during pregnancy and
suggestion for changes to the programme
Q.3 What are the strongest and weakest points of the exercise programme?
Prompt:

3A. Please, explain me in more details of the strongest point or advantages, how to gain
or maintain your exercise behaviour during pregnancy?

3B. Please, explain me in more details of the weakest point or disadvantages.

3C. In your opinion, what do you like the top three most about the programme? Why?

3D. In your opinion, what do you dislike the top three most about the programme? Why?
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Q.4 In your opinion, is the programme helpful for you and pregnant women?
Prompt:
4A. Could you tell me why the programme is helpful for motivating or maintaining your
exercise behaviour and fitness level?
Q.5 In your opinion, if this programme will be integrated or being in the routine
antenatal care at clinic. What do you think?
Prompt:
5A. Why do you think that?
5B. In your opinion, if this programme were provided as a usual of antenatal care what
would you want to see change?
5C. Please, explain me, why?
Part 3 Personal characteristics
6. Please, tell me how old are you? 0 20-34 years old o> 35 years old
7. Could you tell me about your education, what is the highest degree or level of
education you have completed?
0 Informal education o Primary school o Secondary school o High school
0 College degree 0 Bachelor’s degree o Master’s degree and higher
8. What is your religion?
0 No religion o Buddhist o Christian 0 Muslim
o0 Hindu 0 Other (please, Specify).........ooeviiiiiiiiiiiiiiiiian.
9. What is your total household income in a month?
0 < 5,000 baht o 5,000-10,000 baht o 10,001-20,000 baht © 20,001-30,000 baht
0 30,001-40,000 baht 0 40,001-50,000 baht o> 50,000 baht
10. What is your job? o Work inside or 0 outside home
11. Please tell me your weight and height before pregnancy?
12. How far along in your pregnancy are you?
13. Do you have any children? If yes, how many?
The end of interview: Thank you very much for your participation. Do you have any
questions? Your responses in this interview will be reported and presented in overall without
personal identify. If you are unavailable and/or uncomfortable, you can withdraw from this

study anytime. Please, do not hesitate to let me know. Thank you very much.
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APPENDIX R
Question guide for healthcare professionals: focus group

Interview length: approximate 45-60 minutes
Starting interview: Introduction, explain the aim of the study again and the process of
focus group. Check consent for recording the focus group. Brief summary of the new exercise

programme for pregnant women.

Part 1: Strengths and weakness of the new exercise programme during pregnancy
Q.1 I would like to start with your usual care, please tell me about your work related
with exercise for pregnant women?
Prompt:

1A. Please tell me, how do you deliver information about exercise to pregnant women in
usual care?

1B. How do you motivate or facilitate the pregnant women doing exercise in usual care?
Q.2 In your opinion, what is the differences between usual care and usual care plus
exercise programme? Please, tell me more why do you think that?
Prompt:

2A. Have pregnant women ever told you about their experiences of the new exercise
programme?

2B. If yes, what is their experiences that they told you?
Q.3 Could you tell me about the strengths or advantages of the new exercise
programme?
Prompt:

3A. What do you think these strengths or advantages of the new exercise programme
would be fit within usual antenatal care

3B. Could you tell me about the weakness or disadvantages of the new exercise
programme?

3C. In your opinions, is the new exercise programme easy to deliver exercise information
to pregnant women?
Part 2: Idea to integrate the new exercise programme in the usual antenatal care
Q.4 If this exercise programme will be integrated or being in the routine antenatal care
at clinic. What do you think?
Prompt:
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4A. In your experiences, what are the impacts of exercise programme on usual antenatal
care? (for example workload, organization, or management)

4B. How do you manage this programme with your usual care?
Part 3: Suggestions for alternatives or changes to the programme to benefit women and
the healthcare service.
Q.5 What is the suggestion for the exercise programme for pregnant women?

5A. In your opinion, if this programme is being in the part of the antenatal clinic what do
you want to suggest or change in this programme?

5B. Please, explain me, how?

The end of interview: Thank you very much for your participation. Do you have any
questions? Your responses in this focus group will be reported and presented in overall
without personal identify. If you are unavailable and/or uncomfortable, you can withdraw

from this study anytime. Please, do not hesitate to let me know. Thank you very much.
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APPENDIX S
Participant information sheet

Participant Information Sheet for Pregnant Women: Workshops

Study title: Improving the exercise behaviour of pregnant women in Thailand

Can you help?

We would like to invite you to take part in this study. To help you to understand what this
study is about, please take the time to read this information sheet carefully and discuss it with
your family and friends if you wish. We want to be sure you understand the information that
follows before you agree to participate. Be sure to ask any questions you have about the
information and we will do our best to explain and provide any further information you
require. My contact details are given at the end of this leaflet.

What is the purpose of the study?

The study is looking at the benefits of exercise in pregnancy. The study will have two stages.
This first stage will ask people to help us develop an exercise programmes suitable for
pregnant women. The next stage of the study will see if the exercise programme works; you
will not be involved in this part of the study.

Why have I been invited?

The antenatal clinic has agreed to work with us to find up to 10 pregnant women to help us
design the exercise programme. The study is with Naresuan University (Thailand) and
University of East Anglia, United Kingdom (UK).

Do I have to take part?

No, it is up to you to decide. If you wish to take part please keep this information sheet. The
researcher will meet with you at the antenatal care clinic and you will be asked to sign the
consent form. You will also get a copy of the consent form to keep.

If you decide not to take part or wish to leave the study at a later date you may do so at any
time without giving a reason. This will not affect the care you and your baby will receive. If
you wish to leave the study, please contact the researcher: Sirikanok Klankhajhon in person
or by phone on +66 (0) 895633784 (free call). All of the information we have collected to
that point in time will be kept by the research team.

What will happen if I agree to take part?

You will be asked to come to talk with other pregnant women and some healthcare
professionals, including a nurse. This will be to give us your ideas in a workshop setting.

There will be 2 workshops a month apart. They will each last for 2 hours and be in a meeting
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room at the hospital (Health Promoting Hospital, 3™ Regional Health Centre, Nakhon Sawan,
Thailand). In them we will discuss how to best design an exercise programme that is suitable
for pregnant women in your area. The researcher and the assistant researcher will take some
notes and the discussion will be audio recorded using a digital voice recorder.

In the first workshop we will discuss how to help pregnant women exercise. In the second
workshop (1 month later) you will give your views about how the researcher could run an
exercise programme in this area.

What are the possible benefits of taking part?

There may be no direct benefit to you from taking part in this study. However if you take part
you will be helping us to find out how best to design an exercise programme that helps
pregnant women in your area. We will provide drinks and snacks during the workshops and
travel expenses of 150 baht as well as a gift voucher 300 baht at the end of each of the two
workshops. Once we have completed this study. We will also send a summary of our findings
to everyone who has taken part.

What are the possible risks and disadvantages of taking part?

There are no known risks or disadvantages to taking part. Taking part in the study will not affect
the treatment you or your baby will be offered in the antenatal clinic as part of the usual care
provided.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical practice and all information you provide will be treated in
confidence. All information you give us will be kept confidential and will not be shared with
anyone else. However, if you tell us something that makes us worried about your safety or the
safety of others then we will want to share this with clinical care team of hospital. We will
ask for your permission to do so, but if you refuse it and we remain concerned about safety
issue, we will have to discuss these serious issues with appropriate professionals.

We will ask you and others in the group not to talk to people outside the group about what
was said in the group. We will, in other words, ask each of you to keep what was said in the
group confidential. While we plan to publish the results of the study in scientific journals and
present at conferences, they will not contain any names and we will ensure that individuals
cannot be identified in the reports or study results.

Complaints: If you have any complaints about the study, you can use the hospital complaints
procedure. Address: Patient Complaint Centre, Health Promoting Hospital, 3™ Regional
Health Centre, 157, M.1, T. Nakhon Sawan-ook, A. Mueang, Nakhon Sawan, 60000
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(Thailand). Telephone: (Thailand) +66 (0) 56 255 451, Office hours: Monday - Friday 8.30
am — 4.30 pm.
Who is organising and funding this research?
The study is part of my doctoral degree in Nursing at the University of East Anglia, Norwich
(UK). The study is partly funded by Naresuan University, Phitsanulok (Thailand).
Has the project been approved on ethical grounds?
This study has been reviewed and approved by an independent group of people Faculty of
Medicine and Health Sciences Research Ethics Committee, University of East Anglia which
protects your safety, rights, wellbeing and dignity. The Health Promoting Hospital, 3™
Regional Health Centre (Thailand) has also reviewed and approved this study.
Yes, I would like to take part in the study — what do I need to do now?
The researcher will be in the antenatal care clinic during office hours and can be contacted by
phone on +66 (0) 895633784 (free call). We will meet with you at your next visit to the clinic
and answer any further questions you may have about the study before getting your consent
and then tell you when the first workshop will be held.
I am not sure about taking part — where can I get further information?
We would be very happy to answer any questions you may have. Please contact the
researcher: Miss Sirikanok Klankhajhon, (Thailand) +66 (0) 895633784, +66 (0) 55966647
(free call).
No, I do not wish to take part in the study — what do I need to do now?
You don’t need to do anything further. Many thanks for your time.
If you require further information about this study please contact us.

e Researcher: Miss Sirikanok Klankhajhon
Address: Faculty of Nursing, Naresuan University, Phitsanulok, Thailand, 65000
Position: PhD student at School of Health Sciences, Faculty of Medicine and Health

Sciences, University of East Anglia, UK E-mail: Sirikanok k@hotmail.com,

s.klankhajhon@uea.ac.uk

Telephone: (Thailand) +66 (0) 895633784, +66 (0) 55966647

THANK YOU FOR READING THIS INFORMATION SHEET
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Participant Information Sheet for Healthcare Professionals: Workshops

Study title: Improving the exercise behaviour of pregnant women in Thailand

Can you help?

We would like to invite you to take part in this study. To help you to understand what this
study is about, please take the time to read this information sheet carefully and discuss it with
your family and friends if you wish. We want to be sure you understand the information that
follows before you agree to participate. Be sure to ask any questions you have about the
information and we will do our best to explain and provide any further information you
require. My contact details are given at the end of this leaflet.

What is the purpose of the study?

The study is looking at the benefits of exercise in pregnancy. The study will have two stages.
This first stage will ask people how best to run exercise programmes for pregnant women.
This will help us understand what pregnant women want in an exercise programme and test
the benefit of the exercise programme you have helped us design here that could benefit for
the pregnant women in the future. The next stage will determine if the exercise programme
works.

Why have I been invited?

You have been invited to take part in this study because you are a health care worker who
provides health promotion information to pregnant women attending the antenatal clinic. As
an experienced healthcare professional your expertise is valued. I need to find up to 8
healthcare professionals to participate in the study. We need you to share your knowledge
and experience in a workshop that aims to develop a programme to exercise suitable for
pregnant women and which could be delivered within the Thai healthcare service.

Do I have to take part?

No, it is up to you to decide. If you wish to take part please keep this information sheet. The
researcher will meet with you at the antenatal care clinic and you will be asked to sign the
consent form. You will also get a copy of the consent form to keep.

If you decide not to take part or wish to withdraw the study at a later date you may do so at
any time without giving a reason. A decision to withdraw or not to take part, will not affect to
your work or responsibilities. If you wish to withdraw the study, please contact the
researcher: Sirikanok Klankhajhon in person or by phone on +66 (0) 895633784 (free call).
All of the information we have collected to that point in time will be kept by the research

team.
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What will happen if I agree to take part?

This study will involve you coming to 2 workshops each being 2 hours long with the other
healthcare professionals and some pregnant women. The 2 workshops will take place a month
apart. The workshops will take place in meeting room at the hospital (Health Promoting
Hospital, 3™ Regional Health Centre, Nakhon Sawan, Thailand). In them we will discuss how
to best design an exercise programme that is suitable for pregnant women in your area. The
researcher will take some notes and record using a digital voice recorder during the
workshops. In the first workshop we will mostly discuss how to help pregnant women
exercise enough. In the second workshop (1 month later) we will look at the suggestions from
you for how exercise programmes could be run in the area for pregnant women.

What are the possible benefits of taking part?

There may be no direct benefit to you from taking part in this study. However if you take part
you will be helping researchers to identify how best to design an exercise programme that
works for pregnant women in your area. We will provide refreshments during the workshops,
and a gift voucher 300 baht for taking part at the end of each of the two workshops. Once we
have completed this study we will also send a summary of our results to everyone who has
taken part.

What are the possible risks and disadvantages of taking part?

There are no known risks or disadvantages of taking part. Participating in the study will not
influence or alter your position, responsibilities or work.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical practice and all information you provide will be treated in confidence.
We will ask you and others in the group not to talk to people outside the group about what was
said in the group. We will, in other words, ask each of you to keep what was said in the group
confidential. While we plan to publish the results of the study in scientific journals and present at
conferences, they will not contain any names and we will ensure that individuals cannot be
identified in the reports or study results.

Complaints

If you have any complaints about the study, you can do this through the hospital complaints
procedure. Address: Patient Complaint Centre, Health Promoting Hospital, 3™ Regional
Health Centre, 157, Moo1, Tambon Nakhon Sawan-ook, A. Mueang Nakhon Sawan, Nakhon
Sawan, 60000 (Thailand).Telephone:+66 (0) 56 255 451, Monday - Friday 8.30 am —
4.30pm.
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Who is organising and funding this research?
The study is a part of my PhD degree in Nursing at University of East Anglia, Norwich (UK).
The study is partly funded by Naresuan University, Phitsanulok (Thailand).
Has the project been approved on ethical grounds?
This study has been reviewed and approved by an independent group of people Faculty of
Medicine and Health Sciences Research Ethics Committee, University of East Anglia which
protects your safety, rights, wellbeing and dignity. The Health Promoting Hospital, 3™
Regional Health Centre (Thailand) has also reviewed and approved this study.
Yes, I would like to take part in the study — what do I need to do now?
The researcher will be in the antenatal clinic during office hours and can be contacted by
phone on +66 (0) 895633784 (free call). We will meet with you at your convenience and
answer any further questions you may have about the study and take your consent and then
tell you when the first workshop will be held.
I am not sure about taking part — where can I get further information?
We would be very happy to answer any questions you may have. Please contact the
researcher: Miss Sirikanok Klankhajhon, (Thailand) +66 (0) 895633784, +66 (0) 55966647
(free call).
No, I do not wish to take part in the study — what do I need to do now?
You don’t need to do anything further. Many thanks for your time.
If you require further information about this study please contact us.
e Researcher: Miss Sirikanok Klankhajhon
Address: Faculty of Nursing, Naresuan University, Phitsanulok, Thailand, 65000
Position: PhD student at School of Health Sciences, Faculty of Medicine and Health
Sciences, University of East Anglia, United Kingdom
E-mail: Sirikanok k@hotmail.com, s.klankhajhon@uea.ac.uk

Telephone: (Thailand) +66 (0) 895633784, +66 (0) 55966647

THANK YOU FOR READING THIS INFORMATION SHEET
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Participant Information Sheet for Pregnant Women: Exercise Intervention

Study title: Improving the exercise behaviour of pregnant women in Thailand
Can you help?

We would like to invite you to take part in this study. To help you to understand what this
study is about, please take the time to read this information sheet carefully and discuss it with
your family and friends if you wish. We want to be sure you understand the information that
follows before you agree to participate. Be sure to ask any questions you have about the
information and we will do our best to explain and provide any further information you
require. My contact details are given at the end of this leaflet.

What is the purpose of the study?

The purpose of this study is to investigate the benefits of exercise in pregnancy. This stage of
the study is to test the benefits of an exercise programme

Why have I been invited?

The antenatal clinic has agreed to work with us to find up to 66 pregnant women to help us
test the benefit of the exercise programme that discuss from the workshops in the first stage.
We are seeking women aged 20 years and over, who have no health reason why they should
not exercise during pregnancy. The study is with Naresuan University (Thailand) and
University of East Anglia, United Kingdom.

Do I have to take part?

No, it is up to you to decide. If you wish to take part please keep this information sheet. The
researcher will meet with you at the antenatal care clinic and you will be asked to sign the
consent form. You will also get a copy of the consent form to keep.

If you decide not to take part or wish to leave from the study at a later date you may do so at
any time without giving a reason. This will not affect the care you and your baby will receive.
If you wish to leave the study, please contact the researcher: Sirikanok Klankhajhon in person
or by phone on +66 (0) 895633784 (free call). All of the information we have collected to
that point in time will be kept by the research team.

What will happen if I agree to take part?

You will be put into exercise or control group randomly by chance. You will be put in one of
two groups. If you are in the control group, you will get the usual antenatal care only. The
exercise programme was developed in workshops in discussion with other pregnant women
and the healthcare professionals who look after them. You will be asked to complete

questionnaires at 3 time points as follow:
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1. At about 4 months of pregnancy, we will collect some information from you. The
researcher will ask you about your age, schooling, occupation, expected date of delivery,
number of pregnancy and children. The researcher will ask to look at your hospital records so
that you can copy some information about your blood pressure, body weight, height and stress
score. You will be asked some questions about your health and exercise or activities that you
do.

2. At about 7 months of pregnancy, the researcher will ask to look at your hospital
records so that you can copy some information about your blood pressure, body weight and
stress score. You will be asked some questions about exercise and activities that you do. If
you were in the group who did the exercise classes the researcher will ask you about your
experience and how easy or difficult it was to come to classes and do the exercises. There are
no right or wrong answers. The researcher will ask you how it was for you.

3. ~2 weeks after childbirth, you will be phoned by the researcher to ask you some short
questions about your body weight when you were admitted in the delivery room, baby’s birth
weight and exercise behaviour from the exercise diary.

Each of these sets of questions will be carried out by the researcher who will ask the
questions and fill in the form. You should take about 15-20 minutes each time. The stress
score is measured as a part of the routine antenatal care. This is carried out by a nurse in the
antenatal clinic. If your score is high then you will be seen by a counselling nurse who will
provide some support and help to find out the causes of your stress.

If you are in the exercise group, you will attend an hour long session of exercise every
week for 10 weeks at the hospital from around 18-20 weeks to 28-30 weeks of your
pregnancy. The exercise classes will be under the supervision of the researcher and
consultation of the physiotherapist. The physiotherapist will attend at the exercise class
during the first, fifth and tenth week of intervention. Exercise education session consists of
benefits of exercise, contraindications for exercise during pregnancy, warning signs, general
regulations during exercise and intensity of exercise evaluation. The positions of exercise will
be demonstrated by the researcher.

Each training session will include a 5 minutes warm up, 10-15 minutes muscular
workout, 10-15 minutes low-impact aerobics and 5 minutes cool down. Duration of the
exercise training will increase progressively from 20 minutes during the first week to 40
minutes at the fifth week. Pregnant women will self-report pulse rate using carotid pulse
check (base rate and peak rate) and take a rest 10-15 minutes in the educational room. Then,

the refreshments and remind appointment for next exercise class will be provided.
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The protocol of the exercise programme

Week 1 (attended by Physiotherapist)
e 10-15 min: Introduction & brief
information of exercise
e 30 min: Demonstrate and return
demonstrate exercise

v

Week 2
e 5-10 min: Review activities of week 1 and
warning sign
e 25 min: Training exercise
e 10-15 min: Small talk

v

Week 3-4
e 5 min: Remind warning sign
e 30 min: Training exercise
e 10-15 min: Small talk

v

Week S (attended by physiotherapist)
e 5 min: Remind warning sign
e 40 min: Training exercise and demonstrate and return
demonstrate new positions
e 10-15 min: Small talk

v

Week 6-9
e 5 min: Remind warning sign
e 40 min: Training exercise
e 10-15 min: Small talk

\ 4

/ Week 10 (attended by physiotherapist) \
¢ 5 min: Remind warning sign
40 min: Training exercise

e 10-15 min: summarise exercise programme and return to
usual care

- /

In addition, the researcher would like to get permission from you to access your

medical records to check that exercise is suitable for you medically and also to collect data on
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your height, weight, stress score and blood pressure during pregnancy and baby birth weight.
You will be involved in the study for about 6 months in total.

What are the possible benefits of taking part?

There may be no direct benefit to you but your participation is likely to help us test if an
exercise programme is practical to run again and evaluate with more pregnant women in a
future research study. You will receive a gift voucher 1,000 baht for completing the study and
travel expenses of 150 baht per time when you come to join an exercise programme at the
hospital. Once we have completed this study we will also send our findings to everyone who
has taken part.

What are the possible risks and disadvantages of taking part?

There are no known risks or disadvantages of taking part. Taking part in the study will not
affect the treatment you or your baby will be offered in the antenatal clinic as part of the
usual care provided. Safety protocol for exercise intervention will be provided to the
participants in the intervention group by the researcher based on evidence from American
College of Obstetricians and Gynecologists (ACOG), American College of Sports Medicine
(ACSM) guidelines and the Department of Health, Thailand. If you had health issues that
would mean that exercise was not medically recommended any more during the exercise
intervention, you will be withdrawn from the study from that point. You will be referred to a
nurse in the antenatal clinic for further usual care. If you are harmed in any way by taking
part in this study your normal rights apply and you may have grounds for legal action.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical practice and all information you provide us will be treated in
confidence. All information you give us will be kept confidential and will not be shared with
anyone else. However, if you tell us something that makes us worried about your safety or the
safety of others then we will want to share this with clinical care team of hospital. We will
ask for your permission to do so, but if you refuse it and we remain concerned about safety
issue, we will have to discuss these serious issues with appropriate professionals.

While we plan to publish the results of the study in scientific journals and present at
conferences; they will not contain any names and we will make sure that individuals cannot
be identified in the reports or study results.

Complaints

If you have any complaints about the study, you can do this through the hospital complaints
procedure. Address: Patient Complaint Centre, Health Promoting Hospital, 3™ Regional
Health Centre, 157, M. 1, T. Nakhon Sawan-ook, A. Mueang Nakhon Sawan, Nakhon
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Sawan, 60000 (Thailand).Telephone: +66 (0) 56 255 451, Office hours: Monday - Friday
8.30 am — 4.30pm.
Who is organising and funding this research?
The study is a part of my doctoral degree in Nursing at University of East Anglia, Norwich
(UK). The study is partly funded by Naresuan University, Phitsanulok (Thailand).
Has the project been approved on ethical grounds?
This study has been reviewed and approved by an independent group of people Faculty of
Medicine and Health Sciences Research Ethics Committee, University of East Anglia which
protects your safety, rights, wellbeing and dignity. The Health Promoting Hospital, 3™
Regional Health Centre (Thailand) has also reviewed and approved this study.
Yes, I would like to take part in the study — what do I need to do now?
The researcher will be in the antenatal care clinic during office hours and can be contacted by
phone on +66 (0) 895633784 (free call). We will meet with you at your next visit to the clinic
and answer any further questions you may have about the study and take your consent and
then tell you about the process of study.
I am not sure about taking part — where can I get further information?
We would be very happy to answer any questions you may have. Please contact the
researcher: Miss Sirikanok Klankhajhon, (Thailand) +66 (0) 895633784, +66 (0) 55966647
(free call).
No, I do not wish to take part in the study — what do I need to do now?
You don’t need to do anything further. Many thanks for your time.
If you require further information about this study please contact us.
e Researcher: Miss Sirikanok Klankhajhon
Address: 214/49, Moo 10, T.Nakhon Sawan-tok, A.Muang, Nakhon Sawan 60000
Position: PhD student at School of Health Sciences, Faculty of Medicine and Health
Sciences, University of East Anglia, United Kingdom
E-mail: Sirikanok k@hotmail.com, s.klankhajhon@uea.ac.uk

Telephone: (Thailand) +66 (0) 895633784, +66 (0) 55966647

THANK YOU FOR READING THIS INFORMATION SHEET
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Participant Information Sheet for Pregnant Women: Telephone Interview

Study title: Improving the exercise behaviour of pregnant women in Thailand

Can you help?

We would like to invite you to take part in this study. To help you to understand what this
study is about, please take the time to read this information sheet carefully and discuss it with
your family and friends if you wish. We want to be sure you understand the information that
follows before you agree to participate. Be sure to ask any questions you have about the
information and we will do our best to explain and provide any further information you
require. My contact details are given at the end of this leaflet.

What is the purpose of the study?

The purpose of this study is to test the benefits of exercise in pregnancy. This stage of the
study is to explore the participant’s experiences after participating in the exercise programme.
Why have I been invited?

We need to find up to 15 pregnant women who took part in the new exercise intervention for
interviews. We believe that you can help us by telling us of your experiences and opinions
about the new exercise programme. It may allow us to better understand about the exercise
behaviour of women and provide insights regarding their experiences of the exercise
programme as well as suggestions for improving the design in the future.

Do I have to take part?

No, it is up to you to decide. If you wish to take part please keep this information sheet. The
researcher will meet with you at the antenatal care clinic and you will be asked to sign the
consent form. You will also get a copy of the consent form to keep.

If you decide not to take part or wish to leave from the study at a later date you may do so at
any time without giving a reason. This will not affect the care you and your baby will receive.
If you wish to leave the study, please contact the researcher: Sirikanok Klankhajhon in person
or by phone on +66 (0) 895633784 (free call). All of the information we have collected to
that point in time will be kept by the research team.

What will happen if I agree to take part?

You will be interviewed by telephone at an agreed time and a location that is convenient to
you. I will be calling you from a private room within the antenatal clinic. The telephone
interviews will take between 30 and 45 minutes at least 1 week after finish the exercise
programme. You will only be involved in one telephone interview. If you do not wish to

answer any of the questions during the interview, you may say no and we will move on the
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next question. The telephone interviews will be recorded with a digital telephone voice
recorder.

What are the possible benefits of taking part?

There may be no direct benefit to you but your participation is likely to help us understand
more about your experiences of the exercise programme for pregnant women. Your
experiences will allow us to improve the exercise programme for pregnant women. We will
give you a gift voucher 300 baht for taking part. Once we have completed this study we will
also send our findings to everyone who has taken part.

What are the possible risks and disadvantages of taking part?

There are no known risks or disadvantages of taking part. Taking part in the study will not
affect the treatment you or your baby will be offered in the antenatal clinic as part of the
usual care provided.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical practice and all information you provide will be treated in
confidence. All information you give us will be kept confidential and will not be shared with
anyone else. However, if you tell us something that makes us worried about your safety or the
safety of others then we will want to share this with clinical care team of hospital. We will
ask for your permission to do so, but if you refuse it and we remain concerned about safety
issue, we will have to discuss these serious issues with appropriate professionals.

While we plan to publish the results of the study in scientific journals and present at
conferences; they will not contain any names and we will make sure that individuals cannot
be identified in the reports or study results.

Complaints

If you have any complaints about the study, you can do this through the hospital complaints
procedure. Address: Patient Complaint Centre, Health Promoting Hospital, 3™ Regional
Health Centre, 157, Mool, Tambon Nakhon Sawan-ook, Amphoe Mueang Nakhon Sawan,
Nakhon Sawan, 60000 (Thailand).Telephone: (Thailand) +66 (0) 56 255 451, Office hours:
Monday - Friday 8.30 am — 4.30pm. except public holiday.

Who is organising and funding this research?

The study is a part of my doctoral degree in Nursing at University of East Anglia, Norwich
(UK). The study is partly funded by Naresuan University, Phitsanulok (Thailand).

Has the project been approved on ethical grounds?

This study has been reviewed and approved by an independent group of people Faculty of

Medicine and Health Sciences Research Ethics Committee, University of East Anglia which
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protects your safety, rights, wellbeing and dignity. The Health Promoting Hospital, 3™
Regional Health Centre (Thailand) has also reviewed and approved this study.
Yes, I would like to take part in the study — what do I need to do now?
The researcher will be in the antenatal care clinic during office hours and can be contacted by
phone on +66 (0) 895633784 (free call). We will meet with you at your next visit to the clinic
and answer any further questions you may have about the study and take your consent and
then arrange with you when the telephone interview will be held.
I am not sure about taking part — where can I get further information?
We would be very happy to answer any questions you may have. Please contact the
researcher: Miss Sirikanok Klankhajhon, (Thailand) +66 (0) 895633784, +66 (0) 55966647
(free call).
No, I do not wish to take part in the study — what do I need to do now?
You don’t need to do anything further. Many thanks for your time.
If you require further information about this study please contact us.
e Researcher: Miss Sirikanok Klankhajhon
Address: 214/49, Moo 10, T.Nakhon Sawan-tok, A.Muang, Nakhon Sawan 60000
Position: PhD student at School of Health Sciences, Faculty of Medicine and Health
Sciences, University of East Anglia, United Kingdom
E-mail: Sirikanok k@hotmail.com, s.klankhajhon@uea.ac.uk

Telephone: (Thailand) +66 (0) 895633784, +66 (0) 55966647

THANK YOU FOR READING THIS INFORMATION SHEET
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Participant Information Sheet for Healthcare Professionals: Focus Group

Study title: Improving the exercise behaviour of pregnant women in Thailand

Can you help?

We would like to invite you to take part in this study. To help you to understand what this
study is about, please take the time to read this information sheet carefully and discuss it with
your family and friends if you wish. We want to be sure you understand the information that
follows before you agree to participate. Be sure to ask any questions you have about the
information and we will do our best to explain and provide any further information you
require. My contact details are given at the end of this leaflet.

What is the purpose of the study?

The purpose of this study is to investigate the benefits of exercise in pregnancy. This stage of
the study is to explore the healthcare professional’s experiences of caring for pregnant
women who have participated in the research exercise programme.

Why have I been invited?

We need to find up to 6 healthcare professionals who took part in the workshops to help
design the exercise programme for pregnant women to participate in the focus group. We
believe that you can help us by telling us of your experiences, opinions and ideas about the
new exercise programme. It may allow us to better understand about the exercise behaviour
of women and provide insights regarding their experiences of the exercise programme as well
as suggestions for improving the design an exercise programme in the future.

Do I have to take part?

No, it is up to you to decide. If you wish to take part please keep this information sheet. The
researcher will meet with you at the antenatal care clinic and you will be asked to sign the
consent form. You will also get a copy of the consent form to keep.

If you decide not to take part or wish to withdraw from the study at a later date you may do
so at any time and without giving a reason. A decision to withdraw or not to take part, will
not affect to your work or responsibilities. If you want to withdraw from the study, please
contact the researcher: Sirikanok Klankhajhon in person or by phone on +66 (0) 895633784
(free call). All of the information we have collected to that point in time will be kept by the
research team.

What will happen if I agree to take part?

Your experiences of the exercise programme will be explored in a focus group. The focus
group will take approximate 45-60 minutes at least 1 week after we finish the exercise

programme. You will only be involved in one focus group. If you do not wish to answer any
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of the questions during focus group, you may say no and we will move on the next question.
The focus group will be led by the assistant researcher. The researcher will take some notes
and the discussion will be audio recorded using a digital voice recorder.

What are the possible benefits of taking part?

There may be no direct benefit to you but your participation is likely to help us understand
more about the exercise behaviour of pregnant women. Your experiences of the exercise
programme will suggest us for improve the exercise programme for pregnant women. We
will give you a gift voucher 300 baht for taking part. Once we have completed this study we
will also send a summary of our results to everyone who has taken part.

What are the possible risks and disadvantages of taking part?

There are no known risks or disadvantages of taking part. Participating in the study will not
influence or alter your position, responsibilities or work.

Will my taking part in the study be kept confidential?

Yes, we will follow ethical practice and all information you provide will be treated in
confidence. We will ask you and others in the group not to talk to people outside the group
about what was said in the group. We will, in other words, ask each of you to keep what was
said in the group confidential. While we plan to publish the results of the study in scientific
journals and present at conferences; these reports will not contain any names and we will
ensure that individuals cannot be identified in the reports or study results.

Complaints

If you have any complaints about the study, you can do this through the hospital complaints
procedure. Address: Patient Complaint Centre, Health Promoting Hospital, 3 Regional
Health Centre, 157, Mool, Tambon Nakhon Sawan-ook, Amphoe Mueang Nakhon Sawan,
Nakhon Sawan, 60000 (Thailand).Telephone: (Thailand) +66 (0) 56 255 451, Office hours:
Monday - Friday 8.30 am — 4.30pm.

Who is organising and funding this research?

The study is a part of my PhD degree in Nursing at University of East Anglia, Norwich (UK).
The study is partly funded by Naresuan University, Phitsanulok (Thailand).

Has the project been approved on ethical grounds?

This study has been reviewed and approved by an independent group of people Faculty of
Medicine and Health Sciences Research Ethics Committee, University of East Anglia which
protects your safety, rights, wellbeing and dignity. The Health Promoting Hospital, 3™
Regional Health Centre (Thailand) has also reviewed and approved this study.
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Yes, I would like to take part in the study — what do I need to do now?
The researcher will be in the antenatal clinic during office hours and can be contacted by
phone on +66 (0) 895633784. We will meet with you at your convenience and answer any
further questions you may have about the study and take your consent and then tell you when
the focus group will be held.
I am not sure about taking part — where can I get further information?
We would be very happy to answer any questions you may have. Please contact the
researcher: Miss Sirikanok Klankhajhon, (Thailand) +66 (0) 895633784, +66 (0) 55966647
(free call).
No, I do not wish to take part in the study — what do I need to do now?
You don’t need to do anything further. Many thanks for your time.
If you require further information about this study please contact us.
e Researcher: Miss Sirikanok Klankhajhon
Address: 214/49, Moo 10, T.Nakhon Sawan-tok, A.Muang, Nakhon Sawan 60000
Position: PhD student at School of Health Sciences, Faculty of Medicine and Health
Sciences, University of East Anglia, United Kingdom
E-mail: Sirikanok k@hotmail.com, s.klankhajhon@uea.ac.uk

Telephone: (Thailand) +66 (0) 895633784, +66 (0) 55966647

THANK YOU FOR READING THIS INFORMATION SHEET
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APPENDIX T
Consent form

Consent Form: Workshops

Title of research project: Improving the exercise behaviour of pregnant women in Thailand

Name of researcher: Miss Sirikanok Klankhajhon (PhD student)

Please initial each box, sign and date and give to the researcher

Please initial each box separately

1. I confirm that I have read and understand the information sheet for the above

study. I have had the opportunity to consider the information, ask questions and

have had these answered satisfactorily.

2. Iunderstand that my participation is voluntary and that [ am free to withdraw at

any time, without giving reason, without my medical care or legal rights being

affected.

3. Should I wish to withdraw from the study I agree that any information already

collected can still be used.

4. I agree to allow the workshops to be recorded with digital voice recorder and for

notes to be taken.

5. T agree to take part in the research project which has been explained to me.

Participant name: .......cccooviiiiiiiiiiiiniiiiiniinnnnn
Participant signature: ......ccccooevviiieiiniieiieiinennn
Date: cevniiiiiiiiiiiiiiiiiiiiiiiiiiiiciieceeae

**A copy of this Informed consent form has been provided to the participant.
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Consent Form: Exercise Intervention

Title of research project: Improving the exercise behaviour of pregnant women in Thailand

Name of researcher: Miss Sirikanok Klankhajhon (PhD student)

Please initial each box, sign and date and give to the researcher

Please initial each box separately

1. I confirm that I have read and understand the information sheet for the above

study. I have had the opportunity to consider the information, ask questions and

have had these answered satisfactorily.

2. Iunderstand that my participation is voluntary and that [ am free to withdraw at

any time, without giving reason, without my medical care or legal rights being

affected.

3. Should I wish to withdraw from the study I agree that any information already

collected can still be used.

4.1 agree to participate in the feasibility study and the data will be collected through

structured individual and telephone interviews.

5. T agree to take part in the research project which has been explained to me.

6. I allow you to access my medical record during the study which has been

explained to me.

Participant name: .......ccccoviiiiiiiiiiiiiiiiieiiieiannne.
Participant signature: ........ccooevviiieiiniieiiiiinennn
) e

**A copy of this Informed consent form has been provided to the participant.
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Consent Form for Pregnant Women: Telephone Interview

Title of research project: Improving the exercise behaviour of pregnant women in Thailand

Name of researcher: Miss Sirikanok Klankhajhon (PhD student)

Please initial each box, sign and date and give to the researcher

Please initial each box separately

1. I confirm that I have read and understand the information sheet for the above

study. I have had the opportunity to consider the information, ask questions and

have had these answered satisfactorily.

2. Iunderstand that my participation is voluntary and that [ am free to withdraw at

any time, without giving reason, without my medical care or legal rights being

affected.

3. Should I wish to withdraw from the study I agree that any information already

collected can still be used.

4. I agree to allow the telephone interview to be recorded with a digital telephone

voice recorder.

5. T agree to take part in the research project which has been explained to me.

6. I allow you to access my medical record during the study which has been

explained to me.

Participant name: .......ccccoviiiiiiiiiiiiiiiiieiiieiannne.
Participant signature: ........ccooevviiieiiniieiiiiinennn
) e

**A copy of this Informed consent form has been provided to the participant.
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Consent Form for Healthcare Professionals: Focus Group

Title of research project: Improving the exercise behaviour of pregnant women in Thailand

Name of researcher: Miss Sirikanok Klankhajhon (PhD student)

Please initial each box, sign and date and give to the researcher
Please initial each box separately

1. I confirm that I have read and understand the information sheet for the above

study. I have had the opportunity to consider the information, ask questions and

have had these answered satisfactorily.

2. Iunderstand that my participation is voluntary and that [ am free to withdraw at

any time, without giving reason, without my legal rights being affected.

3. T agree to allow the focus group to be recorded with a digital voice recorder and for

notes to be taken.

4. I agree to take part in the research project which has been explained to me.

Participant name: ......ccccviiiiiiiiiiniiiiiiniiiiiiiiiiinticiiesicocenses
Participant signature: .......ccoevviiiiiiiiiniiiiiniiiiiiniiciennicccnnnes

| D 2 1

**A copy of this Informed consent form has been provided to the participant.
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APPENDIX U
Poster and leaflet for advertisement

Poster & leaflet for pregnant women: Workshops

Are you a pregnant woman?

What do you want for exercise?

Your ideas would be
GREAT!

We need pregnant women for a study

To give us your ideas
for our new exercise programme.

You will join two workshops with other pregnant women and healthcare professionals.

A gift voucher & travel expense will be given for your help.
Am | eligible to take part? You can take part if...
1. You are a pregnant women
2. You are 20 years old and over.
3. You are able to read, write, speak and understand Thai language.
How do | sign-up?

Please, contact the researcher Sirikanok Klankhajhon at the appointment area in the clinic or

Tel (free call): +66 (0) 895633784
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Poster & leaflet for healthcare professionals: Workshops

°°IL Research Participants Wanied

Are vou a health care worker?

Do you work with pregnant women?

&\\
5
"\

We are looking for health care worker to help us

design the exercise programme for pregnant women.

You will take part in two workshops.
Your knowledge and experience will be valuable in

designing a new programme of exercise activity.

A gift voucher will be given for your help.

Am I eligible to take part? You can take part if...
e You are a health care worker who provides health promotion

information for pregnant women attending ANC. ()

How do I sign-up?
Please, contact the researcher Sirikanok Klankhajhon

at the appointment area in the ANC or

Tel (free call): +66 (0) 895633784
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Poster & leaflet: Exercise intervention

il

% i

) Exercise in pregnancy
=

can benefit both
mum & baby

We need pregnant women to join in the exercise programme.

You will join in the programme of activity for pregnant women over 10 weeks.

A gift voucher & travel expense will be given for your help.

You can take part if...

1. You are a pregnant woman without complications during pregnancy
2. You are 20 years old or over.
3. You are able to speak and understand Thai language.

How do | sign-up?
Please, contact the researcher Sirikanok Klankhajhon at the appointment area in the clinic or

Tel (free call): +66 (0) 895633784

a \
.\

i
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APPENDIX V
The permission letters for the study

A translation of the permission letter to conduct the research in the hospital

No. Sor Thor 0913.07/2764 The 3" Regional Health Centre, Nakhon Sawan,
157, Phahonyothin Road, T. Nakhon Sawan-ook,

A. Mueang , Nakhon Sawan, Thailand 60000
7 September 2016

Subject: Permission for a nursing PhD candidate to conduct the research to support the doctoral-level study
Dear Miss Sirikanok Klankhajhon,
Reference: Letter of Sirikanok Klankhajhon (University of East Anglia) dated July 13, 2016.
The subject matters are as follows:
1. Request for permission to conduct the research under the Improving Exercise Behavior of Pregnant Women in
Thailand.
2. Request for permission to inform the healthcare professionals involved about the research project.
3. Request for permission to access medical record of participants in the research project.
4. Request for permission to access and gather data from pregnant women and healthcare professionals who will
participate in the research project.

5. Invite healthcare professionals to be participants and consultants in the research project.

In response the letter of your letter dated on July 13, 2016, requesting permission to conduct the research
under the Improving Exercise Behavior of Pregnant Women in Thailand, we require the above lists 1-5 to be follow
during the period of October to December this year with further period of study next year 2017.

In this regard, the Health Promoting Hospital under 3" Regional Health Centre has considered and given
permission to Miss Sirikanok Klankhajhon, a PhD candidate of UEA to conduct the research, with the following
suggestions:

1. Submit a copy of the evidence of passing the Ethical consideration from UEA to Mrs. Pichakarn
Wichiankunyarat (coordinator) before conducting the research including using facilities to do the research.
2. For the researcher to collect data and to access medical records in the content of the questionnaire and

scope of the research project only.

Thank you very much for your kind consideration on this matter.

. Sincerely yours,
Nursing Group

Health Promoting Hospital
Tel: 0 5625 5451 Ext. 232
Fax. 0 5625 5403

(Dr.Chanchai Pinmuang-ngam)

Director of 3" Regional Health Centre Certified Correct Translation
D 7/
/{\"'3'1'1
(MISS PAWIMO

LASANTHONG)
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A translation of the permission letter to conduct the research in the hospital

Dear the Director of 3° Regional Health Centre via the Director of Health Promoting Hospital,

The Department of Nursing of the Health Promoting Hospital has received the copy
of the approval the Ethical consideration from UEA.

In this regard, the Health Promoting Hospital under 3" Regional Health Centre is
pleased to confir the permission that Miss Sinkanok Klankhajhon, a PhD candidate of the UEA,
is permitted to conduct the research: the Improving Exercise Behavior of Pregnant Women in
Thailand, dated on 7* September 2016 that is activated.

Thank you very much for your kind consideration on this matter.

(Mrs.Sirinanta Thitisap)
Public Health Technical Officer, Senior Professional level

To the Director of 3™ Regional Health Centre,

O Perceived
B Approved
O Proceeded

O Transferred to............

(Dr.Nengnuch Pataraanuntanop)

Director of 3™ Regional Health Centre

Certified Correct Translation

| &
|
MBS PAWIMON PRASANTHONG)
FlaeZvoun Trmshtion Sorvices

wvw.placZyou.com Tel, U] 7022 58
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The permission letter from the physiotherapist’s emplover

July 29" 2016

Dear Ms.Sirikanck Klankhajhon,

Faculty of Allied Health Sciences
Naresuan University, Thapoo
Meung, Phitsanulok 65000 THAILAND

Tel : +66-559-66231 Fax : +66-559-66234

According to your letter to invite Assistant Professor Dr. Kanokwan Srisupornkornkool, an acadernic

staff at our faculty, to be a consultant on the research project entitled : Improving exercise behavior

of pregnant women in Thailand, especially during the data collection period from October to

December 2016, with further period of study next year 2017.

I 'would like to inform you that we are delighted to allow Assistant Professor Dr. Kanokwan

Srisupornkornkool to be a consultant for this research project.

I wish you success in your research project as well as your study. If there any further information

required, please do not hesitate to contact us.

Yours sincerely,

Professor Emeaﬁtﬁ!&\ﬂ 2R800
N\ == S,
Dean, Faculty of’*«éﬁk}‘g‘d—ﬁeal—th’&f;[eﬁces

s’
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The agreement letter from the physiotherapist

f—a\.uii.y O Alled | iealth Sciences
Naresuan University, Thapoo
ivieunsg, Phitsanutok 65000 THAILAND

Tel : +66-559-66231 Fax : +66-559-66234
July 297, 2016
Uear ivis.Siflkanok iiankig)ion,
Thark you very much o inviling ime as a Consutiant on your reseaici project @ impioviig exeicise
behavior of pregnant women in Thailand both the workshops and feasibility study that carry out data
colleciion in Ihailand during the periou oi Ociover o Decemnber his year, with (urther period oi
study next year 2017. It is an honor for me to participate on your research project.
i alm LOOKINg fuiwald Lo meel you and youi researci teain.
Yours sinceretly,

Qumic4 N\)«\J\ NT

Assistant Professor Dr.kanokwan Srisupornkornkoot

Faculty of Allied Health Sciences
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The confidentiality agreement from the physiotherapist

Title of Research Project: improving exercise behaviour of pregnant women in Thailand

As a member of this research team | understand that | may have access te confidential
information about study sites and participants, By signing this statement, | am indicating my
understanding of my responsibilities to maintain confidentiality and agree to the following:

| understand that names and any other identifying information about study sites and
participants are completely confidential. (9

| agree not to divulge, publish, or otherwise make known to unauthorized persons or to
the pubiic any information oblained in ithe course of this research project thal could idenlify the
persons who participated in the study.
‘Z{ | understand that ait information about study sites 6r participants obtained or accessed
by me in the course of my work is confidential. | agree not to divuige or otherwise make known
to unautholized peisois any of tis inforiation, unless specifically autholized to do so by
approved protocol or by the researcher acting in response to applicable iaw or court order, or
public health or clinical need.

| understand that | am not to read information about study sites or participants, or any
other confidential documents, nor ask questions of study participants for my own personal
information but only to the extent and for the purpose of performing my assigned duties on this
research project,

| agree to notify the researcher and field supervisor immediately should | become aware
of an actual breach of confidentiality or a situation which could potentially result in a breach,

whether this be on my part or on the part of another person.

UMt ol Dy 28 Iy vk Kandewan Sn'sworh\corh‘wul
1 =4 |

Signature Date Printed name

4 Juty 2016 Sirikanok Klankhajhon
Signature of researcher Date Printed name
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The agreement letter from the assistant researcher

The assistant researcher is a nurse/midwife since 2001 to present. Current, she works at
Tambon Health Promoting Hospital, Banbung, Tambon Nongkrot, A. Banphotpisai,

Naknon Sawan, Thailand.

66/1, Moo 1, Tambon Nongkrot,
A.Banphotpisai, Nakhonsawan,

Thailand, 60180

1

o))

b oo e
July

N
~l

Subject: Accepting invitation letter

Dear Sirikanok Klankhajhon,

Thank you very much for inviting me as an assistant researcher on your research project that
carry out data collection in Thailand during the period of October to December this year with
further period of study next year 2017. | understand my role as an assistant researcher for
taking notes, recording voice by a digital voice recorder, facilitating and supporting the group
discussion in the workshops and leading in the focus group. It is an honour for me to participate

on your research project.

I am looking forward to meet you and your research team.

Best Regards,

Piyanart Chiamsuk
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The confidentiality asreement from the assistant researcher

CONFIDENTIALITY AGREEMENT

Title of Research Project: Improving exercise behaviour of pregnant women in Thailand

As a member of this research team | understand that | may have access to confidential
information about study sites and participants. By signing this statement, | am indicating my
understanding of my responsibilities to maintain confidentiality and agree to the following:

Z( | understand that names and any other identifying information about study sites and
participants are completely confidential.

‘/T/ | agree not to divulge, publish, or otherwise make known to unauthorized persons or to
the public any information obtained in the course of this research project that could identify the
persons who participated in the study.

Z I understand that all information about study sites or participants obtained or accessed
by me in the course of my work is confidential. | agree not to divulge or otherwise make known
to unauthorized persons any of this information, unless specifically authorized to do so by
approved protocol or by the researcher acting in response to applicable law or court order, or
public health or clinical need.

Q( | understand that | am not to read information about study sites or participants, or any
other confidential documents, nor ask questions of study participants for my own personal
information but only to the extent and for the purpose of performing my assigned duties on this
research project.

2/ I agree to notify the researcher and field supervisor immediately should | become aware
of an actual breach of confidentiality or a situation which could potentially result in a breach,

whether this be on my part or on the part of another person.

__6July 2016___Piyanat Chiamsuk (L8 @endng)

Signature Date Printed name
o __BJuly 2016 __ Sirikanok Klankhajhon___
Signature of researcher Date Printed name

1
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An approval letter from the Faculty of Medicine and Health Sciences Research Ethics

Committee, University of East Anglia, United Kingdom

Faculty of Medicine and Health Sciences Research Ethics Committee

EA

University of East Anglia

Sirikanok Klankhajon Research & Enterprise Services
HSC West Office (Science Building)

University of East Anglia
Norwich Research Park
Norwich, NR4 7TJ

Telephone: +44 (0) 1803 501420
Emai: fimh.ethes@uea ac uk

Web: www.uea ac.uk/researchandenterprise

14.10.16

Dear Sirikanok,

Project title: Improving the exercise behaviour of pregnant women in Thailand.
Reference: 2015/2016-46

The amendments to your above proposal have been considered and | can confirm that your proposal has
been approved.

Please could you ensure that any further amendments to either the protocol or documents submitted are
notified to us in advance and also that any adverse events which occur during your project are reported to
the Committee. Please could you also arrange to send us a report once your project is completed.

Yours sincerely,

Mark Wilkinson
Chair FMH Research Ethics Committee

Cc Kenda Crozier
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Faculty of Medicine and Health Sciences Research Ethics Committee

Sirikanok Klankhajon
HSC

28.03.17

Dear Sirikanok,

EA

University of East Anglia

Research & Enterprise Services
West Office (Science Building)
University of East Anglia

Norwich Research Park

Norwich, NR4 7TJ

Telephone: +44 (0) 1603 501400
Emai: fmh.sthics@uea ac uk

Web: www.uea ac.uk/researchandenterprise

Project title: Improving the exercise behaviour of pregnant women in Thailand.

Reference: 2015/2016-46

The amendments to your above proposal have been considered and | can confirm that your proposal has

been approved.

Please could you ensure that any further amendments to either the protocol or documents submitted are
notified to us in advance and also that any adverse events which occur during your project are reported to
the Committee. Please could you also arrange to send us a report once your project is completed.

Yours sincerely,

Mark Wilkinson
Chair FMH Research Ethics Committee

Cc Kenda Crozier
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APPENDIX W
Protocol of exercise programme for pregnant Thai women

The protocol of the exercise programme, based on recommendation of ACOG, ACSM
and MoPH (ACOG, 2002, 2015; ACSM, 2014; Suputtitada, 2005) is designed as follows:

1. Exercise class format

Participants will attend a hospital-based group exercise class once a week, 20-40
minutes/session over 10 weeks (total of 10 prescribed sessions). Exercise classes will split
participants into two small classes (16-17 women a class) at an educational room on
Thursday and Friday, from 1.30 to 2.30 pm. The exercise training will be under the
supervision of the researcher as an instructor in consultation with a physiotherapist. The
physiotherapist will attend the first, fifth, and tenth weeks of the exercise class.

2. Inclusion criteria

The target population is pregnant women without contraindications for exercise,
based on the checklist of the Physical Activity Readiness Medical Examination for Pregnancy
in the Thai version (PARmed-X) (Davies et al, 2003; Suputtitada, 2005) at gestational age
(GA) 18-20 weeks until GA 28-30 weeks.

3. Exercise class

Exercise education session will consist of benefits of exercise, contraindications for
exercise during pregnancy, warning signs to be aware of during pregnancy, general
regulations and intensity of exercise evaluation. The contents of exercise during pregnancy
will be explained by the researcher at the first class of the exercise programme. General
regulations will consist of clothing, food and drink, safety for exercise during pregnancy.
Intensity of exercise will be evaluated by carotid pulse check and talk test. Positions of
exercise, from easy positions at the first week and progressed up to advanced positions at the

fifth week, will be demonstrated by the researcher. However, warning signs to be aware of
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will be reminded every week. Each exercise training session will include five-minute warm
up (muscle stretching), 10-15 minute muscular workout, 10-15 minute low-impact aerobics
(cardiovascular exercise) and five-minute cool down (muscular progressive relaxation) with
Thai exercise music. The exercise training session will include dynamic exercises from head
to toe. Duration of the exercise training will increase progressively from 20 minutes during
the first week to 40 minutes at the fifth week. It will start with a set of five repetitions per
exercise and will progress up to two sets of 10 repetitions.

During the exercise class, pregnant women will be observed closely and any warning
signs will be picked up by the researcher. If pregnant women experienced any contraindications
and/or warning signs against exercise, they would be referred to nurses (ANC) for further care.
Pregnant women will do a self-report pulse rate using carotid pulse check (base rate and peak
rate) and take a rest about 10-15 minutes in the educational room. Then, the researcher will
provide refreshments and reminded an appointment for the next class.

The overall goal of exercise will be emphasised. This is to encourage pregnant women
to achieve moderate exercise comprising 30 minutes or more of accumulated exercise in a day
(at least 10 minutes a session), at least three times a week (American College of Obstetricians
and Gynecologists (ACOGQG), 2002; American College of Sports Medicine (ACSM), 2014). The
participants will be advised to perform exercise at home at least twice a week.

Posters and leaflets (see Appendix X) will be provided for pregnant women at the first
class of the exercise programme. The exercise information such as leaflets and posters will be
uploaded on the group chat application (Line application). The exercise schedule (see
Appendix Y) will be updated as a motivator for exercise at least once a week via the group
chat. All participants will be reminded at least two days before exercise class via the group
chat by the researcher. If the participants did not respond, the researcher would phone them

directly via chat call application (Line call) or phone number.

336



APPENDIX X

Poster and leaflet for the exercise intervention

101

interventi

1S€

Poster for the exerc

EY23Nq B4IINY AR 24Ni3d ‘PRLE-E956-80 THOI [EWION @Y JOUENHIS ;UOYIEYHUEL HOUENLIS 3EIU0I UOIIEWLION 210U Jo4 _

SUDIIPU0D 858y} SABY LUOP NOA aIns axew o) [epdsoy jSareau Jnok ejuoD ‘eseald, ,

UBLLBADLI [EIB] PBSERIDB] '

uonexelsl aasselbold

Buiyoiens sepue pue e8] ‘shie]

5S10/5X8 JS1M PUE DUBL

UDISUSIXE D10BI0Y L

Bunys Jopie

Buyjame o uled leg 8

SSaWEaM B[0sSNK L

UDISIA PaNIG 'ByDEpeESH g
{sseulZZID) ssBUpapERUBT g
UoJEXS 2uojad Buliessc Ul ANoWa v
pinj apoiuwe Bupies| ey pad ¢
sUopoBqUOD nued JeNBey 7
Bupssi euley )

asiaexs Buunp subis BuLe

as|olaxa snain|b pue Ba7

V)

umop (000 ¥

SalnUIW Qg-()| =sl10dsxa 1slea pue Wie Juam mC_LOLmE pue mC_LEME ”ww_o._wxm ._m_jomm>0_ﬁ._mo M

Buiy gu pue asioiaxs Wiy

W Be

3201 olAled

SINOMIOM JB[NISN T

Buyolens [Eoned

dn wieps ‘|

“UDIIRUCD [EDIpaW tueDyuDis Jaylo pue

Jajows Asesy ‘suopelwl] oipadoypo ybleaapun awalxe Iseqo pIGJOW aWalxe ‘BlWaUE ‘UDIsURpadAy

‘uoisueladAy peonpul Asueubasd ‘seueigwew paunidnu ‘inogel aunewsaid C‘eisesd eusceld ‘Buipssig

J8lssWUIRIYL Jo puooes ‘ucieisel o|dnynw ‘sesessip JEINOSEACIPIED 1,,9SI008X8 10, SUCHEDIpURIUDT

'55100%8 18E PUB 810J6q 81&) 28nd Inok ¥ooyo ‘osesld ’ UMOP 00D SSINUIL G pue

BUIUIE] JBNOSBACIDIED JO/PUE SINOYIOM JEINDSNW SSINUIL 0S-07 ‘Pouad dn wiem seuiw G asioiexe 1o dalg

"}eam B SABD € 18E8] 1B *{UCISSSS E SaINUIL ()| 1SE3] 1B} ABD B 8SI218X8 PAIE|NWNODJE JO 8JOW 10 Sanuiw

0 1882 1B 9SI10/0XS SIRISPOW 0P PINOYS ,,SUONESIPUIEIUGD INOYHIW UsWwom Tuzubalyd UcnBpusILossy

AoueubBaid Buunp asioiex]

337



Leaflet for the exercise intervention

Cardiovascular exercise I '

Cardiovascular exercise is good for your heart,
lungs and blood circulatory system that raises your
heart rate and increases your blood circulation
such as brisk walking, low impact aerobics,

swimming, and racquet sports. You can marching

with arm and waist exercize

& e

)

Cool down is the final step of exercise that include
stretching to help relax the muscles from head to
toe and help to heart rate down near base rate as
follows:

1. Tailor sitting and thoracic extension

2. Extremities stretching & progressive relaxation

Warning signs during exercise

e

Vaginal bleeding

Regular painful contractions

Feel like leaking amniotic fluid
Difficulty in breathing before exertian
Lightheadedness (dizziness)
Headache, blurred vision

Muscle weakness

Calf pain or swelling

© ® N 2 O s W N

Decreased fetal movement

If you have any warning signs, should stop
exercise immediately and contact
healthcare professionals.

For more information,
please contact Sirikanok Klankhajhon!
sirikanok_k@hotmail.com, 08-9563-3784

Exercise during pregnancy

Recommendation:
Pregnant women without con-
| traindications™ should do moderate
;

exercise at least 30 minutes or more

of accumulated exercise a day (at
least 10 minutes a session), at least 3 days a week.
Step of exercise: 5 minutes warm up period,
20-30 minutes muscular workouts and/or cardio-
vascular training and 5 minutes cool down
Contraindications for exercise**:
- Cardiovascular diseases,
- Multiple gestation,
- Second orthird-trimester bleeding,
- Placenta previa,
- Premature labour,
- Ruptured membranes,
- Pregnancy induced hypertension,
- Hypertension,
- Anemia,
- extreme morbid obesity & underweight, and

- Other significant medical condition.

“*Please, contact your nearest hospital to make

sure you don't have these conditions

. N

Warm up should be the first step of exercise for preparing
the body and mind including preventing muscle injuries
around 5 minutes as follows:

1. Cervical stretching: 1 set 10 repetitions

2. Pectoral stretching: 1 set 10 repetitions

3. Triceps stretching: 1 set 10 repetitions

' Please, check your pulse rate before and after exercise

Muscular workouts

Muscular workouts include dynamic exercises from
head to toe around 10-20 minutes as follows

1. Pelvic rock and leg lift

2. Arm exercise and rib lifting
3. Leg and gluteus exercise

[z\b "/m bz ks
v /AN a

-
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APPENDIX 'Y

The schedule of the exercise programme

Week 1 (attended by physiotherapist)

13.30-13.45: Introduction and brief knowledge of exercise including provide poster,
leaflet and attached file on group chat (10-15 minutes)

13.45-14.15: Demonstrate and return demonstrate of exercise (muscular workouts 1
set of 5 repetitions & cardiovascular exercise 5 min) (30 minutes)

14.15-14.30: Small talk (10-15 minutes)

Week 2

13.30-13.40: Review activities of week 1 and warning sign (5-10 minutes)
13.40-14.05: Training exercise (muscular workouts 1 set of 10 repetitions &
cardiovascular exercise 5 min) (25 minutes)

14.05-14.20: Small talk (10-15 minutes)

Week 3-4

13.30-13.35: Remind warning sign (5 minutes)

13.35-14.05: Training exercise (muscular workouts 1 set of 10 repetitions &
cardiovascular exercise 10 min) (30 minutes)

14.05-14.20: Small talk (10-15 minutes)

Week 5 (attended by physiotherapist)

13.30-13.35: Remind warning sign (5 minutes)

13.35-14.15: training exercise and demonstrate and return demonstrate exercise 2
new exercises*** (muscular workouts 2 sets of 10 repetitions & cardiovascular
exercise 10 min) (40 minutes)

14.15-14.30: Small talk (10-15 minutes)

Week 6-9

13.30-13.35: Remind warning sign (5 minutes)

13.35-14.15: Training exercise (muscular workouts 2 sets of 10 repetitions &
cardiovascular exercise 10 min) (40 minutes)

14.15-14.30: Small talk (10-15 minutes)

Week 10 (attended by physiotherapist)

13.30-13.35: Remind warning sign (5 minutes)

13.35-14.15: Training exercise (muscular workouts 2 sets of 10 repetitions &
cardiovascular exercise 10 min) (40 minutes)

14.15-14.30: Summarise exercise programme and returning to usual antenatal care
(10-15 minutes)
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APPENDIX Z

Baseline characteristics of excluded participants in the study

Baseline characteristics Intervention Control group
mean (+£SD) or n group (n=23)
(n=2)
Maternal age 261+2.82 36.67+1.15

Family income

Pre-pregnancy BMI

Educational level

- Primary school

- Secondary school

- College degree

- Bachelor’s degree
Gravida

- Primigravida

- Multigravida
Number of children
- None

- Having children
Occupation

- Government/ employee
- Self-employed

- Housewife
Location of work

- Inside home

- Outside home

- None

Area of living
- Urban area

- Rural area

33,333.33+15,275.25
21.1241.54

33,333.33415,275.25
23.91+4.58
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APPENDIX AA

CONSORT 2010 checklist of information to include when reporting a pilot or feasibility trial

Item Reported
Section/Topic No Checklist item on page
No
Title and abstract
la | Identification as a pilot or feasibility randomised trial in the title Page cover
b Structured summary of pilot trial design, methods, results, and conclusions (for specific guidance see 1
CONSORT abstract extension for pilot trials)
Introduction
Scientific background and explanation of rationale for future definitive trial, and reasons for randomised
Ba.ckg.round and 2a pilot trial 5
objectives 2b | Specific objectives or research questions for pilot trial 5-6,79
Methods
Trial design 3a | Description of pilot trial design (such as parallel, factorial) including allocation ratio 90
3b | Important changes to methods after pilot trial commencement (such as eligibility criteria), with reasons -
.. 4a | Eligibility criteria for participants 97
Participants 4b | Settings and locations where the data were collected 111
4c | How participants were identified and consented 97-98
) The interventions for each group with sufficient details to allow replication, including how and when
Interventions 5 .. 93-95
they were actually administered
6a Completely defined prespecified assessments or measurements to address each pilot trial objective 91-92,
Outcomes specified in 2b, including how and when they were assessed 98-100
6b | Any changes to pilot trial assessments or measurements after the pilot trial commenced, with reasons -
6¢ | If applicable, prespecified criteria used to judge whether, or how, to proceed with future definitive trial 193-196
Sample size 7a | Rationale for numbers in the pilot trial 97
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Item

Reported

Section/Topic Checklist item on page
No
No
7b | When applicable, explanation of any interim analyses and stopping guidelines 97
Randomisation:
Sequence 8a | Method used to generate the random allocation sequence 93-94
generation 8b | Type of randomisation(s); details of any restriction (such as blocking and block size) 93
Allocati . . ) .
conoccez:\lll(l)llfl:nt 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered 93
] containers), describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10 Wl.lO genergted the random allocation sequence, who enrolled participants, and who assigned participants 93
to interventions
11a If done, who was blinded after assignment to interventions (for example, participants, care providers,
Blinding those assessing outcomes) and how
11b | If relevant, description of the similarity of interventions 96
Statistical . . . o o
methods 12 | Methods used to address each pilot trial objective whether qualitative or quantitative 101-102
Results
Participant flow 132 For each group, the numbers of participants who were approached and/or assessed for eligibility, 141143
(a diagram is randomly assigned, received intended treatment, and were assessed for each objective
t 1
srongly 13b | For each group, losses and exclusions after randomisation, together with reasons 141-143
recommended)
) 14a | Dates defining the periods of recruitment and follow-up 140
Recruitment - -
14b | Why the pilot trial ended or was stopped 141-142
Baseline data 15 | A table showing baseline demographic and clinical characteristics for each group 145-146
Numbers 16 For each objective, number of participants (denominator) included in each analysis. If relevant, these 141142
analysed numbers
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Item

Reported

Section/Topic Checklist item on page
No
No
should be by randomised group
Outcomes and 17 For each objective, results including expressions of uncertainty (such as 95% confidence interval) for any 146.153
estimation estimates. If relevant, these results should be by randomised group
1:;1;1)171;13 18 | Results of any other analyses performed that could be used to inform the future definitive trial 146-153
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for 146
harms)
19a | If relevant, other important unintended consequences -
Discussion
Limitations 20 | Pilot trial limitations, addressing sources of potential bias and remaining uncertainty about feasibility 218-220
Generalisability )1 Genéralisability (applicability) of pilot trial methods and findings to future definitive trial and other 193-196
studies
Interpretation consistent with pilot trial objectives and findings, balancing potential benefits and harms,
Interpretation 22 | and 193-196
considering other relevant evidence
22a | Implications for progression from pilot to future definitive trial, including any proposed amendments 193-196
Other information
. . . . . . . . 323,
Registration 23 | Registration number for pilot trial and name of trial registry 330-331
Protocol 24 | Where the pilot trial protocol can be accessed, if available 90-91
2,301,
Funding 25 | Sources of funding and other support (such as supply of drugs), role of funders 304, 309,
315
26 | Ethical approval or approval by research review committee, confirmed with reference number 119-120
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APPENDIX AB

The checklist of quality assessment of studies

CASP ChecKklist for Qualitative studies (CASP, 2017)

1.

2.

8

9.

Was there a clear statement of the aims of the research?

Is a qualitative methodology appropriate?

. Was the research design appropriate to address the aims of the research?

. Was the recruitment strategy appropriate to the aims of the research?

. Was the data collected in a way that addressed the research issue?

. Has the relationship between researcher and participants been adequately considered?
. Have ethical issues been taken into consideration?

. Was the data analysis sufficiently rigorous?

Is there a clear statement of findings?

10. How valuable is the research?
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Author 1 2 3 4 5 6 7 8 9 10 Quality
"Marquez et al. (2009) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
2Cioffi et al. (2010) Yes | Yes | Yes | Yes | Yes Ctaerlll,t Yes | Yes | Yes | Yes | Satisfactory
3Leiferman et al. (2011) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
“Krans & Chang (2011) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
SKrans & Chang (2012) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
*Bennett et al. (2013) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
’Groth & Morrison-Beedy (2013) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
$Marshall, Bland & Melton (2013) Yes | Yes | Yes | Yes | Yes Ctillll,t Yes | Yes | Yes | Yes | Satisfactory
Fieril et al. (2014) Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Satisfactory
""Muzigaba, Kolbe-Alexander & Wong (2014) | Yes | Yes | Yes | Yes @ Yes | Yes = Yes | Yes | Yes | Yes | Satisfactory
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e Checklist 11 items for Quantitative studies (Albert Einstein College of Medicine of Yeshiva University, New York, 2002)
1. Did the study address a clearly focused issue?
2. Did the authors use an appropriate method to answer their question?
3. Were the subjects recruited in an acceptable way?
4. Were the measures accurately measured to reduce bias?
5. Were the data collected in a way that addressed the research issue?
6. Did the study have enough participants to minimize the play of chance?
7. How are the results presented and what is the main result?
8. Was the data analysis sufficiently rigorous?
9. Is there a clear statement of findings?
10. Can the results be applied to the local population?

11. How valuable is the research?
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Author 1 2 3 4 5 6 7 8 9 10 11 Quality
""Duncombe et al. (2009) Yes | Yes | Yes | Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Satisfactory
2Haakstad et al. (2009) Yes | Yes | Yes | Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Satisfactory
BBCramps & Bray (2009) Yes | Yes | Yes | Yes | Yes | Can’ttell | Yes | Yes | Yes | Yes | Yes | Satisfactory
“Evenson & Bradley (2010) Yes | Yes | Yes | Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Satisfactory
SRibeiro & Milanez (2011) Yes | Yes | Yes | Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Satisfactory
'5Melton et al. (2013) Yes | Yes | Yes | Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Satisfactory
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