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Abstract  

Background  

Around 40% of patients with bipolar disorder are non-adherent due to a wide range of 

determinants. Adherence support strategies are not tailored to individual’s 

determinants. This thesis aimed to develop and evaluate a medication adherence tool 

(‘C-MABQ’) to guide identifying adherence determinants.  

  

Methods  

Theoretical Domains Framework (TDF) underpinned the research programme 

comprising five empirical studies: 1) a systematic review of modifiable adherence 

determinants, 2) focus groups and interviews with patients and their families and 

friends to explore these determinants, 3) development of C-MABQ in collaboration 

with experts in the area, 4) consultation with healthcare professionals and patients to 

check face and content validity, and 5) psychometric evaluation of C-MABQ with 

patients.  

  

Results  

Literature identified determinants were mapped to 11 TDF domains; patients and their 

families and friends prioritised nine domains. A 50-item C-MABQ, developed from the 

prioritised determinants, had good face and content validity. The C-MABQ was 

completed by 325 patients for psychometric evaluation. Fifteen items representing six 

TDF domains, ‘Emotion’, ‘Social Influence’, ‘Memory, attention and decision 

processes’, ‘Intention’, ‘Goal’, ‘Social/professional role and identity’, fulfilled the 

Mokken Scale double monotonicity model criteria and demonstrated construct validity. 

The 15-item C-MABQ showed criterion validity with medication adherence report scale 

(ρ=0.32, P <0.001) but not with blood Lithium level. It showed good model fit 

(CFI=0.997, TLI=0.996, RMSEA=0.059), good internal consistency (α =0.91, 95% 

CI=0.89 to 0.93) and good test-retest reliability (ICC=0.74, 95% CI=0.61 to 0.82, 

P<0.001).  

 

 



 Conclusion  

The 15-item C-MABQ identifies individual’s prominent adherence determinants. Their 

mapping to the TDF enables C-MABQ items to be linked to behaviour change 

techniques, thus guiding patients and healthcare professionals to select adherence 

support strategies tailored to the prioritised adherence determinant. Blood Lithium 

levels may not present accurate and reliable measure of adherence. Thus, a feasibility 

study to establish an appropriate adherence measure for a definitive trial is required.  
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CHAPTER ONE 

BACKGROUND 

 

 

 

 

 

 

 

 

 

 

 

 



1.1 Bipolar disorder 

Bipolar disorder affects around 45 million people worldwide (1). Bipolar disorder is a 

recurrent mental health condition associated with a significant socioeconomic burden, 

high risks of disability and excess mortality (2,3). As a long-term mental health 

condition, bipolar disorder can make it difficult for patients to hold on to a job or 

relationship, reduces their quality of life, and increases suicide risk. For example, 

around half of the patients with bipolar disorder experience at least one suicide attempt 

and 11 to 19% of patients commit suicide (4). Bipolar disorder, previously also known 

as manic depression, can cause mood to swing from an extreme high to an extreme 

low and can change the energy level and ability to function (5). International 

Classification of Diseases 11th Revision (6) describes bipolar disorder as “an episodic 

mood disorder defined by the occurrence of manic, mixed or hypomanic episodes or 

symptoms. These episodes typically alternate over the course of these disorders with 

depressive episodes or periods of depressive symptoms.”  

A manic episode is a distinct period of an extreme mood state characterised by 

abnormal and persistent euphoria, irritability, or expansiveness, and by increased 

activity or a subjective experience of increased energy, lasting at least one week and 

present most of the day, nearly every day (or any duration if hospitalisation is 

necessary) (5,6). Such manic episode is accompanied by other characteristic 

symptoms such as rapid or pressured speech, flight of ideas, increased self-esteem 

or grandiosity, decreased need for sleep, distractibility, impulsive or reckless 

behaviour, rapid changes among different moods, and increase in sexual drive, 

sociability, or goal-directed activity (5,6). Hypomania can be seen as a milder form of 

mania with symptoms similar to mania but not severe enough to cause marked 

impairment in functioning (6). A depressive episode is a period of low mood or loss of 

interest or pleasure in all or almost all activities occurring most of the day, nearly every 

day during a period lasting at least two weeks. Such episode is accompanied by other 

symptoms such as changes in appetite or sleep, unintentional significant weight 

change, psychomotor agitation or retardation, fatigue, feelings of worthless or 

excessive or inappropriate guilt, feelings of hopelessness, difficulty concentrating, 

recurrent thoughts of death and suicidality (5,6). In a mixed episode, several prominent 

manic and depressive symptoms occur simultaneously or alternate very rapidly (from 

day to day or within the same day) (6). Bipolar disorder is classed as bipolar I if the 



patient has experienced one or more manic or mixed episodes and bipolar II if a patient 

has experienced one or more hypomanic episodes and at least one depressive 

episode but no manic or mixed episodes (6). Term ‘bipolar disorder’ will be used in 

this thesis to cover both types of bipolar disorder.  

The peak age of onset of bipolar disorder is 15 to 19 years but there is often a 

substantial delay in diagnosis (7). The lifetime prevalence of bipolar I disorder (mania 

and depression) is estimated at 1% of the adult population, and bipolar II disorder 

affects approximately 0.4% of adults (7,8). No clear gender difference is seen in the 

prevalence of bipolar disorder (9). Comorbidity in bipolar disorder is very common, 

particularly anxiety disorders, substance misuse, personality disorders and attention 

deficit hyperactivity disorders (7). The aetiology of bipolar disorder is not well 

understood and is a relatively under-researched area (8). Many risk factors for bipolar 

disorder have been suggested, such as genetic, perinatal infection, obstetric 

complications, childhood trauma, life events (e.g., death of loved ones, divorce), 

substance abuse, clinical risk factors (e.g., anxiety, irritable bowel syndrome, asthma, 

obesity etc.), ethnicity, lower age, family history (8). Someone with a first-degree 

relative with bipolar disorder can have a 13-fold increased risk of developing bipolar 

disorder (8). 

 

1.2 Common long-term treatment for bipolar disorder 

Medications remain the mainstay of the treatment of bipolar disorder. Psychotherapy, 

such as cognitive behavioural therapy is also recommended as an add on to 

medications for the management of bipolar disorder (7,10,11) but often not readily 

available (12).  

This thesis, however, is only concerned with medications. Medications for bipolar 

disorder can be used to manage acute symptoms, e.g., antipsychotic injections to 

control agitation during manic episodes. These acute treatments are excluded in this 

thesis as they tend to be short term (single dose to a few days) and generally 

administered in hospital settings. This thesis focuses on long-term medications for 

bipolar disorder which are prescribed prophylactically to maintain a stable mood and 

to prevent a further relapse as it is an episodic condition. 



Medications for long-term maintenance treatment of bipolar disorder can broadly be 

divided into two groups: 

• Antipsychotics such as olanzapine, quetiapine, risperidone, aripiprazole 

• Mood stabilisers such as Lithium, valproate, lamotrigine, carbamazepine 

Patients can be prescribed just one medication for their bipolar disorder, known as 

monotherapy or they can be prescribed two or more medications known as 

combination therapy. Monotherapy is the preferred option and for approximately 50% 

of patients, monotherapy will significantly improve their symptoms (11). If monotherapy 

becomes ineffective, then combination therapy is recommended. However, 

combination therapy is more likely to have an increased side effect burden. Lithium is 

the gold-standard first-line long-term treatment for bipolar disorder and current 

evidence suggests that efficacy for Lithium > valproate > olanzapine > lamotrigine > 

quetiapine > carbamazepine (7,10) although this has been challenged (13). Newer 

medications such as asenapine, cariprazine and ziprasidone can also be used to 

manage bipolar disorder.  

Choice of medication often depends on multiple factors such as comorbidities, 

predominant symptoms (depression or hypomania/mania), presence or absence of 

psychotic symptoms and previous history but will primarily depend on the 

effectiveness and tolerability of medication.  

 

1.3 Medication non-adherence in bipolar disorder 

“All the medicines in the world are for naught if we cannot get people to take them.” C 

Everett Koop, former US Surgeon General   

Medication non-adherence is a common human experience in both physical and 

mental health (14). In bipolar disorder, an estimated 40% of patients do not adhere to 

their prescribed directions of medications  (15-18). Figure 1.1 shows a comparison of 

non-adherence in bipolar disorder with other common physical health conditions such 

as hypertension, hypothyroidism and diabetes (16,19).  



 

Figure 1.1: Rates of medication non-adherence in bipolar disorder and other 

common physical health conditions 

 

The World Health Organization defines adherence as “the extent to which a person’s 

behaviour – taking medication, following a diet, and/or executing lifestyle changes, 

corresponds with agreed recommendations from a health care provider” (20). In the 

context of medication, adherence is described in terms of the proportion of medication 

taken against the prescribed amount. The National Institute for Health and Care 

Excellence (NICE) UK defined medication adherence as the extent to which the 

patient's action matches the agreed recommendations (21).  

Medication adherence described in the literature is, however, wide and varied. In 

general, medication adherence is defined as administering ≥ 80% of the prescribed 

doses of antihypertensive medication (21). However, for some disease conditions 

such as HIV, medication adherence of ≥ 95% of prescribed doses is required for 

optimum benefit from the anti-retroviral treatment (22). Furthermore, in patients with 

schizophrenia, missing even one to ten days of medication over a year had twice the 
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risk of relapse compared to patients who did not miss a dose and patients missing >30 

days have a nearly four-fold increased risk of relapse (23).  

Even within bipolar disorder studies, medication adherence is defined inconsistently 

and varies widely. For example, some studies described medication adherence as 

taking ≥ 75% of the recommended dose (24) while others as taking ≥ 90% of the 

recommended dose (25). Some studies used broad questions such as “In the past did 

you ever stop medicines without doctor’s agreement?” (26). In contrast, others used 

more specific questions if they missed one or more doses within the last ten days (27). 

Some authors divided adherence into partial adherence (e.g., ≥30% to <90% 

recommended dose) and non-adherence (<30% recommended treatment dose) (25). 

Others used terms such as ‘always adherent’ (never miss their medication), ‘usually 

adherent’ (rarely miss), ‘occasionally adherent’ (occasionally miss), ‘rarely adherent’ 

(frequently miss) (28). Others define medication adherence in gradient terms such as 

non-adherence (taking less than 20% of the time), low adherence (20% to 59% of the 

time), moderate adherence (60% to 79% of the time), and high adherence (≥ 80% of 

the time) (29). This shows the complexity and difficulties in measuring adherence and 

the wide variation in adherence rate reported in the literature.  

Instead of taking less than the prescribed dose of medications, some patients take 

more than the prescribed dose which is also a form of non-adherence. However, this 

thesis is focused on nonadherence relating to taking less than the prescribed doses, 

as this is a more widespread problem (30). 

 

1.3.1 Measuring medication non-adherence 

There are two broad ways to measure medication adherence: objective and 

subjective. Objective measures include blood plasma level of medication, medication 

possession ratio (number of days a patient has obtained the medication divided by the 

number of days the patient is prescribed to have medication during a specific period 

of time, e.g., six months), a physical count of medication (known as pill count), 

Medication Event Monitoring System (with a special cap on the bottle of medication 

capable of recording each time the bottle is opened) and other use of technology (an 

ingestible sensor embedded in the medication that records administration of the 



medication) (31,32). Subjective measures include reporting by patients or their families 

and friends, healthcare professionals, or measures using medication adherence tools 

or rating scales or questionnaires. In the literature, the terms medication adherence 

tools or medication adherence rating scales or medication adherence questionnaires 

have been used to mean the same. Thus, I will be choosing the term that best fits the 

context and creates a smooth flow in reading. Rating scales or questionnaires can be 

very short, containing four questions, or quite long with 30 or more questions.  

Both objective and subjective measures have their own merits and disadvantages. For 

example, objective measures such as blood level of medication are considered more 

accurate and unbiased but quite intrusive, expensive, affected by patient variables 

(such as age, race, weight, comorbidities), may not be widely available and only 

measure adherence in recent time (14,33). Owing to these difficulties, subjective 

measures may be preferred and suitable in routine clinical practice (33). Subjective 

measures are generally non-invasive, cheap, simple, and easy to use but they can be 

prone to reporting and recall bias, pressure to conformity, and can significantly 

overestimate adherence (14,33).  

Our systematic review described in Chapter 2, involving 57 studies evaluating 

modifiable determinants of medication adherence in bipolar disorder, found that less 

than half of the studies (n=23) used validated questionnaires and only five studies 

used other objective measures such as blood plasma level of the drug or medication 

possession ratio to define adherence and about half used self-reporting by patient or 

others (18). Objective and subjective measures can give a completely different picture 

in terms of the proportion of adherence even in the same patients. A prospective 

observational study of 1,848 outpatients with schizophrenia or schizoaffective 

disorders found a non-adherence rate of 49.5% (based on patients’ self-reports), 

65.0% (based on carers’ reports), 68.5% (based on medication adherence rating 

scale), 71.2% (based on Medication Events Monitoring System) and 84.7% (based on 

pill count) (34). Therefore, in order to get a more accurate and reliable picture of non-

adherence, it is necessary to combine both objective and subjective measures and 

corroborate this with clinical symptoms.  

Notwithstanding the complexity and variation, it is generally regarded that around half 

of patients with chronic illness do not take their medication as prescribed (14,20,21).  



1.3.2 Consequences of non-adherence  

Medication non-adherence leads to relapse, hospitalisation, functional impairment, 

and suicidality in patients with bipolar, and a decreased likelihood of achieving 

remission and recovery (17,30,35-40). For example, in a 21 month long prospective 

observational study of patients with bipolar disorder (n=1341), Hong et al. found a 

nearly 2.5-fold increase in relapse rate, around threefold increase in hospitalisation 

and suicide attempts, and around 170% increase in recurrence in non-adherent 

patients (40). In the same study, remission and recovery were 30% lower in non-

adherent patients. However, in other studies, the consequences of medication non-

adherence were more pronounced. For example, Scott et al. followed 98 patients over 

18 months and found that medication non-adherence increased the probability of 

hospitalisation by at least five times (38). Similarly, in a prospective study following 72 

patients with bipolar disorder for ten years, there was a 5-fold increase in the rate of 

suicide and suicide attempts among non-adherent patients (37).  

In addition to clinical consequences, medication non-adherence also leads to 

increased social and health care costs and personal suffering whilst reducing the 

productivity of the individual and carers (30,40,41). A study from the USA estimated 

re-hospitalization costs due to antipsychotic nonadherence alone to be $1.47 billion 

(2007) (42). In the UK, the Department of Health in 2011 estimated that non-

adherence to medication is costing the NHS £500 million per year. The annual cost of 

managing bipolar disorder in the UK was estimated to be £342 million at 2009/2010 

prices (60% of this accounted for by inpatient admissions) (43). Over 21 months follow 

up of 1341 patients with bipolar disorder; Hong et al. found the total costs incurred by 

nonadherent patients were £2852 per patient per year higher (£10,231 per non-

adherent patient over 21 months compared with £7379 in adherent patients, p < 0.05) 

(40). The difference was mainly due to the high inpatient care costs among the 

nonadherent group (£4796) compared to adherent patients (£2150) (40). Indirect cost 

due to workplace absenteeism, short-term disability and workers’ compensation is also 

shown to be higher in non-adherent patients (41). 

Thus, improving medication adherence is not just of significant clinical importance but 

it is also of huge economic benefits. 

 



1.4 Medication taking is a health behaviour  

Health behaviours have been defined as “. . . overt behavioural patterns, actions and 

habits that relate to health maintenance, to health restoration and to health 

improvement” (44). Health behaviours can promote or detract from health and 

wellbeing (45). Medication adherence is a health behaviour like healthy diet, physical 

activity, smoking, substance use (44,45). As with any health behaviour, medication 

taking is a complex health behaviour which requires the patient to obtain the 

prescribed medication, have the physical and the cognitive ability (practical function) 

and motivation (perceptual function) to take the medication (46,47). However, 

compared to other widely studied health behaviours such as smoking, binge drinking, 

healthy diet, and physical activity (44), medication adherence has been under-

researched as a health behaviour and a lack of comprehensive behaviour change 

theories underpinning such research is evident.  

 

1.5 Theories of behaviour change  

Theories are beliefs or assumptions underlying actions and explanations of the 

phenomena of interest (48). A distinction can be drawn between grand (high-level 

generalisations that can be applied across domains), mid-range (limited to a specific 

area) and programme theory (specific to an individual intervention) (48). Behaviour 

change theories seek to explain why, when, and how behaviour does or does not occur 

and the important sources of influence to be targeted in order to alter the behaviour 

(49). In a review aimed to identify theories of behaviour and behaviour change of 

potential relevance to public health interventions across the field of psychology, 

sociology, anthropology and economics, Davis et al. identified 83 theories (50).  

Some of the most widely cited and used theories of behaviour change are listed below 

(20,49,51-53):  

• Social Cognitive Theory  

• The Health Belief Model  

• Transtheoretical Model/Stages of Change  

• Protection Motivation Theory 



• Theory of Reasoned Action and Theory of Planned Behaviour  

• Health Action Process Approach  

• The Information-Motivation-Behavioural-Skills Model  

 

1.5.1 Social Cognitive Theory  

The social cognitive theory was developed in 1986 from the Social Learning Theory of 

the 1960s by Albert Bandura (54). This theory posits that human behaviour is 

explained by a triadic reciprocal interaction of behaviour, personal and environmental 

factors, as shown in figure 1.2 (49,51).  

 

Figure 1.2: Social Cognitive Theory model (Sourced from World Bank (51))  

There are six constructs in social cognitive theory, the first five were part of the social 

learning theory, and the sixth was added when the theory evolved into social cognitive 

theory (55): 

I. Reciprocal Determinism - This central concept of the social cognitive theory 

refers to the dynamic and reciprocal interaction of individuals (with a set of 

learned experiences), environment (external social context), and behaviour 

(responses to stimuli to achieve goals) (55). 

II. Behavioural Capability - People's ability to perform a behaviour through 

essential knowledge and skills. To successfully perform a behaviour, an 

individual must know what to do and how to do it. People learn from the 

consequences of their behaviour, which also affects the environment in which 

they live (55). Capability is further divided into the following five categories (ABC 

of behaviour change): 

Environmental factors 

Behaviour 

Personal factors 



a) Symbolising Capability - Capacity to use symbols for transforming 

experiences into mental models that can be used to guide future 

behaviour and for ascribing meaning to these experiences. 

b) Forethought Capability - Ability to regulate behaviour based on the 

future, e.g., through setting goals. 

c) Vicarious Capability - Ability to learn through observation (i.e., by 

modelling others’ behaviour, attitudes, etc.).  

d) Self-Regulatory Capability - Ability to motivate or regulate own behaviour 

based on their personal standards and evaluations of their behaviour.  

e) Self-Reflective Capability - Capacity to self-reflect through analysis of 

own experiences, thoughts, and knowledge.  

III. Observational Learning - People can learn and reproduce behaviours through 

witnessing and observing others’ behaviours, often described as "modelling" of 

behaviours (55).  

IV. Reinforcements – This refers to the responses (both internal or external) to a 

person's behaviour that influence the likelihood of maintaining or stopping the 

behaviour. Reinforcements can be positive or negative and can be self-initiated 

or environment-induced (55). This construct of social cognitive theory most 

closely ties to the reciprocal relationship between behaviour and environment 

(55). 

V. Expectations - The anticipated consequences of a person's behaviour which 

can be health-related or not. People anticipate the consequences of their 

behaviour before performing the behaviour which can influence whether the 

behaviour will occur. Expectations derive largely from previous experience.  

VI. Self-efficacy - The level of a person's confidence in their ability to successfully 

perform a behaviour. Self-efficacy is influenced by an individual's specific 

capabilities and other individual factors and environmental factors (barriers and 

facilitators) (55). 

 

1.5.2 The Health Belief Model  

The health belief model is a health specific social cognition model developed in the 

context of explaining preventative health behaviour to reduce the risk to health  



(49,52,56). Central to the health belief model is the idea that the likelihood of 

preventive behaviour is primarily determined by individuals’ beliefs about their 

perceived susceptibility to the disease, perceived severity of the disease, perceived 

benefits of the behaviour and the perceived barriers to the behaviour (49). The health 

belief model has been further developed by adding different elements since its 

inception by Rosenstock in the 1960s (52). The updated health belief model with the 

core elements of the model is presented in figure 1.3 below (49,52): 

• Perceived susceptibility - an individual’s perception of the risk of contracting 

the relevant illness in question. 

• Perceived severity - an individual’s evaluation of the seriousness of the 

illness and its consequences. 

Perceptions of susceptibility and severity are partially dependent upon knowledge 

about the illness and together reflect perceptions of the overall threat posed by the 

illness which may indicate the level of motivation an individual has to perform a 

particular behaviour. 

• Perceived benefits – an individual’s assessment of the positive benefits by 

adopting a behaviour to offset a perceived threat consequence. Behaviour is 

more likely if perceived benefits lead to a reduction in perceived threat. 

• Perceived barriers/costs - an individual’s perception of the barriers that 

hinder performing the behaviour or associated negative aspects of performing 

that behaviour (e.g., social isolation, financial costs).  

• Self-efficacy – Following the introduction of the concept of the act or task 

specific self-confidence by Bandura in the late 1970s, self-efficacy has been 

added to the health belief model (52). Self-efficacy is defined as an individual’s 

beliefs about whether they are capable of performing a behaviour in question 

(49). 

Expectations, the product/sum of perceived benefits, barriers, and self-efficacy, may 

indicate the extent to which the individual will try to perform the behaviour (52).  

• Demographic and socio-economic variables - The core components of 

health belief model, threat and expectations, are influenced by demographic 

variables (e.g., age, race, ethnicity), socio-economic variables (e.g., education 



and income) and structural variables (e.g., knowledge about the relevant 

disease, prior experience of the disease) (49,52). 

• Cues to action – Even when a perceived threat, perceived benefits and self-

efficacy are high, and barriers are weak, individuals may still need a further 

force to trigger or prompt the behaviour, called cues to action (49,52). Cues to 

action can be internal such as bodily pain or depressed mood or external such 

as reminders to take medications.  

 

Background    Perceptions      Action 

 

Figure 1.3 The extended Health Belief Model (Adapted from NICE PH6 (52)) 

In essence, the health belief model explains that people make a risk/benefit analysis 

of the perceived threat of illness and balance this against their outcome expectations 
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(53). The health belief model depicts that the balance between these two principal 

components along with the cues to action will determine behaviour.  

 

1.5.3 Theory of Reasoned Action and Theory of Planned Behaviour  

The theory of reasoned action posits that an individual’s intention to perform a 

particular behaviour is the most important determinant for that behaviour and the 

determinants of that intention are that individual’s attitude toward that behaviour and 

subjective norms related to that behaviour (57). Attitude in turn, is influenced by the 

individual’s behavioural beliefs (consequences of the behaviour, e.g., will I get better 

by taking medication as prescribed) and evaluation of the outcome from that behaviour 

(Have I got better after taking medication as prescribed for a week?). Similarly, the 

subjective norm is determined by the individual’s normative beliefs, e.g., whether 

important people in their life approve or disapprove the behaviour and the degree to 

which the individual want to comply with those expectation (52,57). The theory of 

planned behaviour extends this theory by the inclusion of perceived control as an 

independent determinant of intention in addition to attitude and subjective norm 

(52,57). It was based on the idea that behaviour is determined jointly by intention and 

ability (behavioural control) (52,57). Perceived behavioural control is defined as the 

extent to which an individual feels able to perform the behaviour (49). It is a function 

of control beliefs, i.e., beliefs about the presence of barriers or facilitators to perform a 

particular behaviour and perceived power, i.e., the individual’s self-efficacy, 

confidence in performing that behaviour (49,52). Other external factors such as 

demographics are assumed to operate through the construct of the model and do not 

directly and independently influence the behaviour (57). The integrative theory of 

reasoned action and theory of planned behaviour model is presented in Figure 1.4 



 

 

 

 

 

 

 

 

 

 

  

 

 

          = TRA                 +            = TPB               

Figure 1.4 Theory of Reasoned Action (TRA) and Theory of Planned behaviour (TPB)  

(Adapted from Montano and Kasprzyk (57) and NICE PH6 (52)) 

 

1.5.4 Protection Motivation Theory  

Protection motivation theory seeks to explain the cognitive processes that occur in 

response to messages designed to instil fear (‘fear appeals’) or health threats (49). 

Figure 1.5 depicts the components of the protection motivation theory. This theory 

posits that individuals assess the severity of an illness, the probability of the illness 

without protective behaviour and the availability and effectiveness of coping or 

protective responses (49). These cognitive appraisals combine multiplicatively to 

determine ‘protection motivation’ which stimulates, sustains and motivates action (49). 

The amount of protection motivation determines the strength of intentions to perform 

the behaviour (49). Thus, protection motivation theory postulates that when individuals 

are confronted with a threat to health, two mediating cognitive processes are 

stimulated; threat appraisal and coping appraisal (53). Similar to the health belief 
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model, the threat is a function of perceived susceptibility to and the severity of the 

illness. Coping appraisal is influenced by individuals’ perception of the effectiveness 

of behaviour in protecting them from the illness and whether they feel they are 

confident to perform such behaviour.  

 

 

 

 

 

 

 

 

 

 

Figure 1.5 Protection Motivation Theory  

(Adapted from Easthall 2014, Lee 2007 (53,58)) 

 

 

1.5.5 Transtheoretical Model of behaviour change / Stages of Change  

The transtheoretical Model of behaviour change also known as the Stages of Change 

Model was one of the most frequently used theories accounting for one-third of the 

studies included in the review of behaviour change theories by Davis et al. (50). A 

meta-analysis also found that the transtheoretical model was one of the most widely 

used theories (59). The transtheoretical model was developed in 1983 by Prochaska 

and DiClemente and was originally related to smoking behaviour (60). The 

transtheoretical model proposes five sequential stages of behaviour change as shown 

in figure 1.6 (49,51,60). 
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Figure 1.6: Transtheoretical Model of behaviour change  

(Adapted from ABC of behaviour change, The World Bank, NICE PH6) (49,51,52) 

It is noteworthy that the stages are often not linear, i.e., an individual may move from 

making a change to the behaviour (e.g., stop smoking for a few days) but may relapse 

to previous behaviour of smoking and can even move to contemplation or even 

precontemplation stage.  

It often takes many attempts and people move from one stage to another forward or 

backward stage before successfully changing the behaviour. For example, after 

missing or skipping medication, a patient can go back to taking them exactly as 

prescribed but then start missing or skipping or stopping the medication again. This is 

frequently seen in clinical practice. Thus, some add a 6th stage termed ‘Termination’ 

where individuals have 100 percent efficacy and will not relapse, which is the most 

difficult stage. In reality, most people stay in the maintenance stage (51).  

Decisional balance and self-efficacy are two determinants that influence movement 

between different stages in the transtheoretical model (49). Decisional balance is 

defined as an evaluation of the pros and cons of behaviour change (49). For an 

individual, if pros outweigh cons, then change is more likely and vice versa. Self-

efficacy is defined as an individual’s beliefs about their ability (or confidence) to change 
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the problem behaviour and the ability to resist the temptation to continue the problem 

behaviour (49,52). 

Ten processes of change have been described which help individual progress through 

different stages of change in the transtheoretical model. Different processes play an 

important role in facilitating movement between different stages; for example, 

experiential processes are used more in the contemplation and preparation stages 

and behavioural processes are more important in the action and maintenance stages 

(49). The ten processes are as follows (49,51,52): 

I. Consciousness raising - Increasing awareness about the problem or creating 

new awareness of the problem behaviour.  

II. Dramatic relief – Emotional experience about the problem behaviour and the 

potential change.  

III. Environmental re-evaluation – Consideration and assessments of the impact of 

the behaviour change on the social environment.  

The above three processes are mediators between the precontemplation and the 

contemplation stage.  

IV. Self-re-evaluation - Cognitive and emotional assessments of self-image. This 

process facilitates the progress from the contemplation stage to the preparation 

stage. 

V. Self-liberation - Heightening awareness of alternative behaviour and the 

individual’s belief in their ability to make the change and their personal sense 

of commitment to act on that belief. This process mediates between the 

preparation stage and the action stage.  

VI. Helping relationships – Open, trusted, and empathic relationships supportive of 

the behaviour change.  

VII. Counter conditioning - Adapting healthier behaviours as substitutes for problem 

behaviours.  

VIII. Stimulus control – Controlling the stimuli or cues in order to make it easier to 

maintain the desired behaviour and make it difficult to revert to problem 

behaviour.  

IX. Reinforcement management – Rewarding healthy behaviour and punishing 

unhealthy behaviour or not keeping healthy behaviour.  



Processes VI to IX mediates individual move through the action stage to the 

maintenance stage. 

X. Social liberation – Realising the social, policy or environmental changes that 

support behaviour change. This process can help across all the stages. 

 

1.5.6 Health Action Process Approach  

The health action process approach is influenced by other theories such as the health 

belief model, protection motivation theory, theory of planned behaviour and was 

developed by Schwazer in 1992 (49). Schwazer states that the “health action process 

approach is a health behaviour change framework with an open architecture for 

inclusion of new constructs and relationships” (61). One of the key distinctions 

between the health action process approach and other models is the idea that the 

intention to perform the behaviour does not guarantee that the behaviour will occur 

(61). Figure 1.7 summarises the health action process approach model. 

 

       Pre-intenders          Intenders    Actors 

Figure 1.7 The Health Action Process Approach  

(Sourced from Ralf Schwarzer (62)) 

The health action process approach can be divided into following five basic principles 

(61): 



I. Behaviour change can be divided into two phases: motivation and volition. As 

in other previous models, the motivational phase is influenced by self-efficacy, 

outcome expectancies and risk appraisal. The motivation phase is 

characterised by what individuals choose to do while the volition phase 

describes how hard they try and how long they persist (62).  

II. Volition can be subdivided into two groups: inactive (yet to perform the 

behaviour despite intention) and active (actively performing the behaviour). 

Thus, three groups of individuals are described in the health action process 

approach, namely, non-intenders (intention to perform a behaviour is not 

developed), intenders (inactive) and actors (active).  

III. Planning is the key strategy for an individual to turn their intention into 

behaviour.  

IV. Two types of planning are described: action planning (when, where and how to 

act) and coping planning (how to cope with barriers). 

V. Self-efficacy plays an important role in developing intention, planning, and 

performing the behaviour. However, as shown in figure 1.7, the self-efficacy in 

each phase differs as the challenges individuals face in each phase differ.  

 

 

1.5.7 The Information-Motivation-Behavioural-Skills Model  

Developed from the field of AIDS prevention, the information-motivation-behavioural-

skills model suggests that three independent determinants influence behaviour: 

information, motivation, and behavioural skills (20,49). Information and motivation 

mainly moderate behavioural skills to change behaviour but if the behavioural skills 

are familiar or simple and easy then information and motivation can have a direct 

influence on behaviour as shown in figure 1.8 (20). 

 

 

 

 

 

Figure 1.8: The Information-Motivation-Behavioural-Skills Model  
(Adapted from WHO 2003 (20)) 
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1.6 Relevance of behaviour change theories to medication adherence 

As discussed in section 1.4, medication taking is a health behaviour and thus 

behaviour change theory can equip us with a better understanding of what may lead 

to medication non-adherence and what can be done to change non-adherent 

behaviour. For example, based on the health belief model, we can hypothesise that if 

patients see their symptoms as not severe or bipolar disorder is not a serious illness, 

then they may not take their medication. Similarly, if patients do not believe that 

medication will make them better, this can also lead to medication non-adherence. 

Such evidence of medication non-adherence in bipolar disorder due to denial of the 

severity of the illness or effectiveness of treatment is readily available in the literature. 

Furthermore, understanding the transtheoretical model / stages of change and the 

processes that facilitates the progress of an individual through different stages can 

help us target adherence support based on which stage the patient is at. For example, 

patients not yet willing to take medication for bipolar disorder may benefit from 

‘consciousness raising’ through evidence-based information and ‘helpful relationships’ 

will likely support continued medication adherence. According to the health action 

process approach model, intentions to take medication do not necessarily guarantee 

that patients take them (61) and barriers such as forgetfulness are regularly quoted as 

a reason for medication non-adherence despite intentions (18,63).  

Many theories of behaviour change have been applied in medication adherence 

behaviour (20,49-53) although they are relatively small in number in comparison to 

other fields such as physical activity and tobacco smoking. The health belief model is 

the most commonly used behavioural theory in the field of medication adherence 

despite its inconsistent use, limited predictive capacity and lack of ‘intentions’ construct 

(52,53,64). Application of theories in the medication adherence field is mainly found in 

the development of adherence intervention studies. Application of these theories in 

the development of adherence scales or questionnaires development is scarce. In a 

systematic review of theory-based interventions to improve medication adherence, 

Patton et al. found that many studies used a single theory and among them were the 

social cognitive theory, health belief model and transtheoretical model (65). Similar 

use of the theory of reasoned action/theory of planned behaviour, protection 

motivation theory, health action process approach and IMB can be seen in the field of 

medication adherence (20,49,50,52,66).  



For example, Asgari et al. conducted a randomised controlled trial (n = 200) using the 

health action process approach model to promote medication adherence in 

rheumatoid arthritis patients (67). In the study, the intervention group received a health 

action process approach based intervention such as action planning (making detailed 

plans to follow medication regimen), coping planning (constructing plans to overcome 

potential obstacles that may arise in medication adherence), and self-monitoring 

(using a calendar to record medication adherence) with improved medication 

adherence in the intervention group (67). Another study used the theory of planned 

behaviour to understand mental health medication adherence and reported that 

adherence over a nine-week period was explained by intentions and perceived 

behavioural control (38.1% variance explained) (44). In the study, intentions to take 

medication were explained by attitudes, subjective norms, and perceived behavioural 

control (65.0% variance explained) (44). Beliefs about outcomes, normative pressure 

and control factors reliably distinguished high and low intenders and the authors argue 

that the theory of planned behaviour may form a useful basis for interventions to 

increase adherence (44). However, the application of behaviour change theories in 

mental health medication adherence is extremely low compared to physical health 

medication.  

Owing to the importance of behaviour change theories, there is a broad consensus 

that behaviour change theories should be used to better understand health behaviour 

and to develop interventions to change health behaviour (49). NICE recommends that 

adherence interventions should be developed using an appropriate theoretical 

framework (21). Similarly, UK Medical Research Council’s guidance for developing 

and evaluating complex interventions also emphasises the importance of using 

appropriate theory in developing interventions (48). 

  

1.7 Commonalities and differences between different theories and limitations of 

behaviour change theories 

Many behaviour change theories have overlapping elements, but each has its unique 

constructs too. Thus, the use of one theory to understand or change behaviour may 

leave some important determinants not covered by that theory.  



For example, self-efficacy is unique to social cognitive theory although other theories 

have added this construct at later dates (55). The triadic reciprocal determinism, 

another unique feature of social cognitive theory, is described as the person, the 

environment and the behaviour interacting to influence each other. However, there are 

several limitations to the social cognitive theory (55): the assumption that changes in 

the environment will lead to changes in individual may not always be borne out, lack 

of important constructs such as emotion and motivation (except through past 

experiences), broad reaching so difficult to operationalise. The health belief model’s 

‘perceived threat’ construct differs from all others contained in the theory of reasoned 

action/theory of planned behaviour and the transtheoretical model (52). The updated 

health belief model also includes socio-demographic and other variables such as cues 

to action not included in most other models’ specifications (52). However, the main 

components of the health belief model are found to have weak effect sizes, and its 

predictive capacity is limited compared to that of other social cognition models (52). 

The health belief model is also criticised for its emphasis on the individual rather than 

social and environmental factors and lack of other constructs such as emotion (53) 

and intentions.  

Similarly, the health action process approach is unique in bridging the gap between 

intentions and behaviour which is not captured in most others. But the health action 

process approach failed to stipulate the role of social and environmental factors (53) 

although the later updated model includes barriers and resources including social 

support (62). States of change and processes of change components in the 

transtheoretical model distinguish it from others (52). The health belief model, 

protection motivation theory, health action process approach and the information-

motivation-behavioural-skills model are health behaviour focused whereas the theory 

of reasoned action/theory of planned behaviour is framed at higher levels of 

generalisation and thus can be applied outside the health sphere (52). Some argue 

that the theory of reasoned action/theory of planned behaviour is better specified and 

more parsimonious in design which may enhance the efficiency and consistency of 

their use (52). Most theories focus on initiating the healthy behaviour but the social 

cognitive theory, the transtheoretical model and the health action process approach 

also consider the maintenance of the behaviour (52,55,61). For example, the social 

cognitive theory explains how people regulate their behaviour through control and 

reinforcement to achieve goal-directed behaviour that can be maintained over time 



(55) whereas maintenance is explicitly included in the transtheoretical model and the 

health action process approach model. Despite the initiation of the behaviour, better 

health outcome is unlikely or negligible if the behaviour is not maintained; thus this 

aspect is important.  

Most theories cover a limited number of constructs or elements of behaviour change 

(49). Those most widely used theories used to predict or explain health behaviours 

tend to focus on beliefs rather than emotion or habits (49). So, if a behaviour under 

investigation is fundamentally under the influence of habitual or emotional factors then 

a theory that focuses exclusively on beliefs and reflective thought processes may not 

be appropriate (49). They also tend to focus on intra-individual and sometimes 

interpersonal and pay less or no attention to broader social and environmental factors 

(49) which may be more or equally important, particularly in the context of medication 

adherence (18,63). 

Despite the significant importance of theory in understanding and changing behaviour 

(21,48), there is little guidance on how to choose an appropriate theory for a particular 

purpose (49). The result is often a selection of theory based on personal preference 

or fashion (49). The application of theory is further complicated by considerable 

differences in how a construct is conceptualised. For example, a narrative review of 

the construct of ‘control’ identified more than 100 conceptualisations (49,68). 

The complexity of different theories, their overlapping concepts or exclusion of 

concepts, different conceptualisations of the same construct, and difficulty in choosing 

appropriate theory limits their use in the wider field beyond theoretical psychology 

(49,53). Furthermore, many theories and models explain and predict behaviour but 

pay very little focus on techniques to modify it, making it poor usability (49,53). For 

behaviour change interventions to be widely theoretically based and therefore better 

designed behaviour change theories need to become more accessible to researchers 

in the wider field who are not necessarily adept at psychology (69). It is also clear that 

each theory has its unique value but on its own is not enough to explain the behaviour 

comprehensively. Moreover, theories may contain similar or identical constructs but 

may use different terminology due to the lack of consensus on what to call certain 

constructs leading to fragmented literature (70). Theoretical integration has been 

proposed to address these challenges (70).  



In the last two decades, novel work has emerged which aims to address these deficits 

and provide a theoretical framework for the models of behaviour and integrate the 

models to form a singular, definitive model comprised of the core constructs of 

behaviour (53).  

 

1.8 Theoretical frameworks of individual behaviour change 

Integrative Models of Behavioural Prediction, also known as the Fishbein Framework 

(71), and the Theoretical Domains Framework (TDF) (69,72) are two theoretical 

frameworks that have emerged over the last two decades or so. These theoretical 

frameworks pool the different models of behaviour and identify common domains to 

form a scaffold for identifying individual patient barriers to behaviour change (53). 

Therefore, these frameworks are the logical mediators in understanding theories of 

behaviour and developing a theory-based medication adherence intervention (53).  

 

1.8.1 Integrative Models of Behavioural Prediction 

Fishbein’s Integrative Model of Behavioural Prediction is an integration of theories of 

behaviour change that aims to provide a theoretical basis for the design of behaviour 

change interventions (49). Developed in the context of HIV prevention, the model is 

presented in figure 1.9 below. 

According to the model, intentions to perform a behaviour (e.g., to take medication as 

prescribed), environmental constraints preventing that behaviour (e.g., medication not 

being available at the time of the dose) and skills facilitating the performance of the 

behaviour (e.g., being competent to open the pill box and take them as directed) are 

the primary determinants of that behaviour (49,71). So, if intentions are strong, 

environmental constraints are minimal and skills are present, the probability of the 

behaviour occurring is high (49,71). However, despite strong intentions, behaviour 

may not occur due to a lack of skills and/or the presence of environmental constraints 

(49).  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.9 The Integrative model (Sourced from Fishbein (71)) 

 

As shown in figure 1.9, intentions are influenced by attitudes, perceived norms, and 

self-efficacy (confidence). Attitude in turn, is based on an individual’s beliefs on 

whether the behaviour’s advantages will outweigh its costs (52). The perceived norm 

is influenced by normative beliefs and their motivation to comply with them. Normative 

belief has two aspects; individuals’ perceptions of what others think they should do 

and their perception of what others are doing about the behaviour (49). Self-efficacy 

refers to a person’s beliefs/confidence about whether they can perform the behaviour, 

even under difficult circumstances (49). Positive attitudes, alignment of perceived 

norms to carry out the behaviour and greater self-efficacy will result in stronger 

intentions or commitment to perform the behaviour (49). The model also includes 

several external variables (see figure 1.9) that indirectly influence behaviour, which is 

proposed to play a role in shaping beliefs about specific behaviours (49). Fishbein and 

colleagues used a consensus approach to arrive at these domains, but precise 

methodological details could not be found (53). The lack of important determinants of 

medication adherence, such as emotion, is also apparent. The Integrative Model 
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represents a useful foundation for collating health behaviour models, but not 

comprehensive enough, may not be sufficient to provide a fully accessible and widely 

used tool (53). 

 

1.8.2 The Theoretical Domains Framework (TDF) 

The TDF was developed in 2005 in response to the limitations of individual theories, 

difficulty in selecting an appropriate theory among many overlapping theories and 

inaccessibility of behaviour change theories outside of psychology (49,69,72). The 

original TDF (69) was developed by an international panel of 32 behaviour change 

experts who assimilated 128 explanatory constructs from 33 behaviour change 

theories and simplified them into 12 behavioural domains (49). The TDF was originally 

developed in the context of professional behaviour change but has later been adopted 

for patient health behaviours (49). The TDF was later refined and validated in 2012 by 

an international panel of 36 experts in behaviour change (72). The detailed methods 

of the development of the original TDF and refinement are provided by Michie et al. 

(69) and Cane et al. (72), respectively. The refined TDF contained 84 constructs 

(complex ideas or concepts formed from a synthesis of simpler ideas) across 14 

domains (49,72). The TDF domains, their definitions and constructs within the 

domains are detailed in table 1.1 below: 

 

Table 1.1: TDF Domains, Definitions and Constructs 

(Sourced from Atkins et al. (73)) 

Behavioural 
domain of the TDF 

Definition of the 
domain 

Constructs within the domain 

1. Knowledge  
 
 
 

An awareness of the 
existence of something 

Knowledge (including knowledge 
of condition/scientific rationale) 
Procedural knowledge 
Knowledge of task environment 

2. Skills  
 
 
 

An ability or proficiency 
acquired through 
practice 

Skills 
Skills development 
Competence 
Ability 
Interpersonal skills 
Practice 
Skill assessment 



3. Social/ 
Professional Role 
and Identity  
 
  

A coherent set of 
behaviours and 
displayed personal 
qualities of an individual 
in a social or work 
setting 

Professional identity 
Professional role 
Social identity 
Identity 
Professional boundaries 
Professional confidence 
Group identity 
Leadership 
Organisational commitment 

4. Beliefs about 
Capabilities  
 

Acceptance of the truth, 
reality or validity about 
an ability, talent, or 
facility that a person can 
put to constructive use 

Self-confidence 
Perceived competence 
Self-efficacy 
Perceived behavioural control 
Beliefs 
Self-esteem 
Empowerment 
Professional confidence 

5. Optimism*  
 
 
 

The confidence that 
things will happen for 
the best or that desired 
goals will be attained 

Optimism 
Pessimism 
Unrealistic optimism 
Identity 

6. Beliefs about 
Consequences  
 

Acceptance of the truth, 
reality, or validity about 
outcomes of a 
behaviour in a given 
situation 

Outcome expectancies 
Chars. of outcome expectancies  
Beliefs 
Anticipated regret 
Consequents 

7. Reinforcement *  
 
 

Increasing the 
probability of a response 
by arranging a 
dependent relationship, 
or contingency, between 
the response and a 
given stimulus 

Rewards (proximal/distal, 
valued/not valued, 
probable/improbable) 
Incentives 
Punishment 
Consequents 
Reinforcement 
Contingencies 
Sanctions 

8. Intentions*  
 
 
 

A conscious decision to 
perform a behaviour or 
a resolve to act in a 
certain way 

Stability of intentions 
Stages of change model  
Trans. model/stages of change b 
(pre-contemplation, 
contemplation, preparation, 
action, maintenance, relapse) 

9. Goals*  
 
 

Mental representations 
of outcomes or end 
states that an individual 
wants to achieve 

Goals (distal/proximal) 
Goal priority 
Goal/target setting 
Goals (autonomous/controlled) 
Action planning 
Implementation intention 



10. Memory, 
Attention and 
Decision 
Processes  

The ability to retain 
information, focus 
selectively on aspects of 
the environment and 
choose between two or 
more alternatives 

Memory 
Attention 
Attention control 
Decision making 
Cognitive overload/tiredness 

11. Environmental 
Context and 
Resources  
 
 
 

Any circumstance of a 
person’s situation or 
environment that 
discourages or 
encourages the 
development of skills 
and abilities, 
independence, social 
competence, and 
adaptive behaviour 

Environmental stressors 
Resources/material resources 
Barriers and facilitators 
Organisational culture /climate 
Person x environment interaction 
Salient events/critical incidents 
 

12. Social 
Influences  
 
 
 

Those interpersonal 
processes that can 
cause individuals to 
change their thoughts, 
feelings, or behaviours 

Social pressure 
Social norms 
Group conformity 
Social comparisons 
Group norms 
Social support 
Intergroup conflict 
Power 
Group identity 
Alienation 
Modelling 

13. Emotion  
 
 

A complex reaction 
pattern, involving 
experiential, 
behavioural, and 
physiological elements, 
by which the individual 
attempts to deal with a 
personally significant 
matter or event 

Anxiety 
Fear 
Affect 
Stress 
Depression 
Positive/negative affect 
Burn-out 

14. Behavioural 
Regulation 
 
 

Anything aimed at 
managing or changing 
objectively observed or 
measured actions 

Self-monitoring 
Breaking habit 
Action planning 

*New domains from TDF 2012 
 

The TDF was refined in 2012 following a comprehensive three-step validation process: 

identification of the domains, the establishment of the domain content, and finalising 

the domain labels (72). Key changes in the refined version Further refinements to the 

TDF are summarised in table 1.2. 



Table 1.2 Summary of key changes to updated TDF (72) 

Nature of change Rationale 

‘Motivation and goals’ domain 

separated into ‘intentions’ and ‘goals’ 

Domain split to differentiate between ‘goals’ which 

focus on a preferred outcome or end state and 

‘intentions’ which concern the resolve to initiate or 

terminate a behaviour. 

‘Beliefs about consequences’ domain 

split into two domains, one retaining 

the original name and one termed 

‘reinforcement’ 

Domain split to differentiate between ‘reinforcement’ 

which focuses on the constructs of associative 

learning and ‘beliefs about consequences’ which 

focuses purely on beliefs.  

‘Beliefs about capabilities’ domain split 

into two domains, one retaining the 

original name and one termed 

‘optimism’ 

Domain split to differentiate between ‘optimism’ 

which concerns a general disposition and ‘beliefs 

about capabilities’ which focuses on specific 

capabilities 

‘Behavioural regulation’ domain 

clarified 

Clarification enables focus on self-regulatory 

processes 

‘Nature of the behaviours’ domain 

removed 

Analysing the nature and influences of behaviour are 

two distinct processes 

 

The integrative model by Fishbein and the TDF are relatively similar, but the TDF 

includes additional domains: ‘Knowledge’, ‘Memory, attention and decision 

processes’, ‘Optimism’, ‘Goals’, ‘Emotion’ and ‘Behavioural regulation’. The additional 

domains may be reflective of the wider group of expertise employed in the 

development of the TDF but could also be due to the advancement in the research 

since Fishbein’s work (53,69).  

 

Use of TDF in medication adherence 

Both versions of the TDF have been cited over 1500 times and have been widely used 

to understand a range of different health behaviours such as fruit and vegetable intake, 

smoking cessation, hand hygiene among healthcare professionals, management of 

lower back pain by physiotherapists, prevention of childhood obesity etc (49). Another 

new but growing area of research using the TDF is medication adherence albeit mostly 

in physical health medication. For example, a systematic review of medication 

adherence in hypertension mapped the determinants of adherence to the TDF and 

suggested that the TDF domains ‘beliefs about capabilities’, ‘beliefs about 

consequences’, ‘environmental context and resources’, and ‘social influences’ were 

important in antihypertensive adherence (74). Another study of medication adherence 

in chronic kidney disease mapped the determinants of non-adherence to the TDF (75). 



The TDF has also been used to match adherence interventions to the patient’s 

determinants of adherence (76).  

 

Strengths and limitations of the TDF 

Cane et al. list three key advantages of the TDF (72): comprehensive coverage of 

possible influences of behaviour; clarity about each kind of influence due to each 

domain being specified by component constructs; and the links between the TDF 

domains and behaviour change techniques (BCTs) to address implementation 

problems. The TDF has assimilated common and overlapping constructs from 33 

behaviour change theories assuring its comprehensiveness. Each TDF domain is 

clearly defined, and constructs are clear and consensually agreed upon by 

international experts in behaviour change thus increasing its accessibility to 

researchers outside of the behaviour science field. Each TDF domain is coupled with 

BCTs (77) which significantly increases its utility. 

 

A BCT is defined as an observable, replicable and irreducible component or an active 

ingredient of an intervention designed to change behaviour and can be used on its 

own or in combination with other BCTs (78,79). The BCT taxonomy v1 (80) is a 

consensus-based taxonomy of BCTs for reporting intervention content (81). Ninety-

three BCTs, grouped into 16 categories, from the BCT taxonomy v1 were examined 

for their mapping to the TDF domains by 18 behaviour change experts who took part 

in (78,79,82) developing BCT taxonomy v1 (81). Fifty-nine BCTs were successfully 

linked to the TDF domains (81). For example, the BCT group ‘Goals and planning’, 

which includes BCTs such as ‘Action planning’, ‘Behavioural contract’, ‘Commitment’ 

etc., are mapped to the TDF domain ‘Intentions’  (80,81). Similarly, the BCT group 

‘Regulation’ which includes BCTs such as ‘Pharmacological support’, ‘Reduce 

negative emotions’, ‘Conserving mental resources’, is linked with the TDF domain 

‘Emotion’ (80,81). 

Effective BCTs have been identified in many areas of health behaviour such as 

physical activity and healthy eating, smoking cessation, changing professional 

behaviour and medication adherence (78,79,82). For example, BCTs such as 

‘Motivational interviewing’, ‘Restructuring the physical environment’ (by 



simplifying/individualising medication regimen etc.) and ‘Prompts/cues’ have been 

shown to improve medication adherence (82).  

 

1.9 Using the TDF to develop a questionnaire to identify medication adherence 

determinants in bipolar disorder  

“Poor adherence to treatment of chronic diseases is a worldwide problem of striking 

magnitude. Increasing the effectiveness of adherence interventions may have a far 

greater impact on the health of the population than any improvement in specific 

medical treatments.”  World Health Organization, 2003 (20) 

And yet, progress with medication adherence to date has been modest (83,84). The 

challenges to successfully addressing non-adherence are three-fold (47): 

I. Accurately identify medication non-adherence 

II. Determine an individual’s determinants of medication adherence  

III. Select the most appropriate individualised adherence intervention(s) 

underpinned by health psychology theory and empirical evidence   

First, healthcare professionals need to be able to identify medication non-adherence 

accurately and easily in regular clinical practice. Different measures to identify 

medication non-adherence have been discussed in section 1.3 above. Historically, 

medication non-adherence tends to be addressed using the ‘One-size-fits-all’ 

approach by focussing on patient education, medication side effects, treatment choice 

etc (14,21,85). Some recommend using ‘SIMPLE’ strategy to improve adherence: 

Simplify regimen, Imparting knowledge, Modifying health beliefs, Patient 

communication, Leaving bias and Evaluation (86). However, decades of research 

inform us that most adherence efforts so far had little success (21,39,83).  

So, the second challenge is to establish the reasons for medication non-adherence. 

Thus, a systematic way underpinned by health behaviour theory to identify 

determinants of adherence pertinent to individual patients is essential. Only then we 

would have a better chance of addressing the 3rd challenge by designing and 

developing patient-tailored adherence support based on the individual’s determinant 

of medication adherence. NICE highlights the need to understand the reasons for 

medication non-adherence (21).  



No gold standard exists for identifying and addressing determinants of medication non-

adherence in the mental health population, including bipolar disorder. A systematic 

review of self-report medication adherence scales identified 43 adherence scales (87). 

The systematic review excluded five adherence scales due to lack of development or 

validation studies or lack of full text or lack of comparison measures (87). Table 1.3 

provides a list of the nine adherence scales that have been validated in populations 

with mental health problems.  

Table 1.3: Medication Adherence Scales in Mental Health (87) 

Adherence Scales Validated in Based on No. of 
Questions 

Adherence Starts with 
Knowledge - 20 (ASK-20) 

Depression Literature review, 
patient focus groups 
and expert input 

20 

Beliefs about Medicines 
Questionnaire (BMQ) 

Bipolar disorder, 
Depression and 
Schizophrenia or 
related disorder 

Health Belief Model 
and Patient Beliefs 

18 

Brief Adherence Rating 
Scale (BARS) 

Bipolar disorder and 
Schizophrenia or 
related disorder 

Drug trial 4 

Brief Evaluation of 
Medication Influences 
and Beliefs (BEMIB) 

Bipolar disorder, 
Depression and 
Schizophrenia or 
related disorder 

Health Belief Model 
and Patient / 
Investigator 
feedback 

8 

Drug Attitude Inventory 
(DAI) 

Schizophrenia or 
related disorder 

Literature review and 
patient report 

30 

Medication Adherence 
Assessment Tool (MAAT) 

Schizophrenia or 
related disorder 

Literature review and 
Expert healthcare 
professionals 

12 

Medication Adherence 
Rating Scale (MARS) 

Bipolar disorder, 
Depression and 
Schizophrenia or 
related disorder 

Medication 
Adherence 
Questionnaire, and 
Drug Attitude 
Inventory  

10 

Medication Adherence 
Report Scale - 5 (MARS 
- 5) 

Bipolar disorder and 
Schizophrenia or 
related disorder 

Medication 
Adherence Report 
Scale - 10 (MARS - 
10) (different from 
MARS and mainly 
used in Asthma)   

5 

Reported adherence to 
medication scale (RAM) 

Bipolar disorder, 
Depression and 
Schizophrenia or 
related disorder 

Literature review 4 

Note: Bold are validated in bipolar disorder 



Six of these are validated in bipolar disorder as shown above in table 1.3 (87). 

However, there were some consistent limitations of these scales (87): 

• Most scales focus on measuring the behaviour, i.e., the extent of stopping or 

missing doses and very little on determinants of adherence.  

• Most scales ask patients to report whether they have been taking their 

medication or how often they miss or skip. This can lead to self-reporting and 

recall bias as well as white coat adherence and therefore over-estimation of 

adherence (88-95).  

• Limited feasibility and acceptability work with end users, i.e., patients and 

healthcare professionals during the development of these scales are reported.  

• Lack of focus on deriving the content of the scale based on extensive work with 

patients limits the face and content validity.  

• Lack of patients’ families and friends’ involvement in the scale development is 

evident and thus their perspective on the determinants of medication adherence 

has not been captured. Patient’s families and friends are often pivotal in 

managing medicines for patients with mental health problems. Adequate social 

support, including patients’ families and friends’ support, is a key factor 

influencing medication adherence in physical health problems (96). The role of 

the patients’ families and friends is likely to be even more important in bipolar 

disorder. 

• Most scales are decades-old; therefore, uses literature review instead of a more 

robust systematic review and thus may have missed important studies and 

determinants of adherence, raising a question about content validity.  

• Most scales development is not underpinned by behaviour change theories and 

none reflect the significant advances made in behavioural science such as the 

Theoretical Domains Framework (TDF).  

• Use of scales is limited to research and rarely used in clinical practice. 

The systematic review highlighted the need for a scale or questionnaire that is feasible 

to administer, acceptable to patients, identifies non-adherence and practical and 

perceptual factors negatively influencing medication adherence (87). In addition, the 

need for “primary research involving theory as a central component of intervention 

development” has been highlighted by a recent systematic review of theory-based 

interventions to improve medication adherence (65).  TDF is a very useful approach 



to assessing implementation and other behaviour problems and laying the foundation 

for theoretically informed interventions (72).  

The TDF has been used to develop a questionnaire to identify barriers to medication 

adherence (46). In a study, Easthall et al. pooled literature reported modifiable 

determinants of medication adherence and mapped them to the TDF domains (46). 

The domains and determinants were then discussed in patient focus groups to better 

understand their interpretation of the determinants, to ensure TDF mapping is correct 

and to identify any barriers not reported in the literature (46). The authors then 

developed a questionnaire called ‘The Identification of Medication Adherence Barriers 

Questionnaire (IMAB-Q)’ to identify non-adherence to cardiovascular medication and 

their barriers (53). Each IMAB-Q question is linked to the TDF domains. Unlike other 

scales mentioned above, the IMAB-Q does not ask patients whether or not they are 

taking their medicines. Instead, it gives them a short list of things that might stop them 

from taking their medicine and asks them if they have any of these problems. The 

IMAB-Q has been tested and validated in 608 patients taking cardiovascular 

medications (47). 

However, its development and validation did not include the mental health population 

and their families and friends. So, it may or may not be right for patients with bipolar 

disorder. Determinants of medication adherence in the mental health population 

particularly, in bipolar disorder, may be different. For example, stigma, denial of illness, 

social support may be more pronounced. Patients with mental health illness should be 

provided with the same opportunities as people with physical health problems. Hence, 

this thesis is primarily focused on developing a questionnaire to investigate individuals’ 

determinants of medication adherence in bipolar disorder. Since the development of 

IMAB-Q, which used the original TDF with 12 domains, the TDF has been refined and 

updated with 14 domains. This thesis will take this into account and will use updated 

TDF with refined constructs and extended behavioural domains.  

Modifiable determinants and corresponding statements for the questionnaire will be 

mapped to the 14 TDF domains. Mapping modifiable determinants to their relevant 

TDF domains enables the determinant also to be linked to evidence-based behaviour 

change techniques. The modest improvements in adherence achieved from many 

adherence interventions are due to the lack of systematic theory underpinning 

intervention planning and modelling (21). NICE recommends that health behaviour 



change interventions should incorporate accurate identification of barriers to change 

and that medication adherence interventions should be grounded in empirical 

evidence and theory (52). Furthermore, the Medical Research Council Guidelines on 

intervention development strongly recommend the incorporation of theory into 

interventions (48).  The use of the TDF to underpin the development of an adherence 

questionnaire fulfils these recommendations from NICE and Medical Research 

Council. 

 

1.10 Plan of research 

The research project is named ‘Collaborative Medication Adherence in Bipolar 

disorder (C-MAB)’. This research aimed to develop and test a questionnaire for 

patients with bipolar disorder which will identify non-adherence and, more importantly, 

establish their individual determinants of non-adherence. The questionnaire is called 

‘Collaborative Medication Adherence in Bipolar disorder Questionnaire (C-MABQ)’. 

This thesis uses the terms ‘questionnaires’ instead of ‘scales’ or ‘tools’ for easy 

understanding by patients and their families and friends, as recommended by patients 

and their families and friends’ representatives on the Research Advisory Board. 

 

1.10.1 Objectives 

The objectives of this research, with respect to patients with bipolar disorder, are: 

I. Describe the determinants of medication adherence reported in the literature 

and map these determinants to TDF domains (Chapter 2) 

II. Refine and prioritise the determinants from the patient and their families' and 

friends’ perspectives and explore any new determinants not reported in the 

literature (Chapter 3) 

III. Develop a questionnaire to identify non-adherence and individuals’ 

determinants of non-adherence (Chapter 4) 

IV. Evaluate the questionnaire in patients with bipolar disorder and report 

psychometric properties (Chapter 5) 

While the questionnaire developed may be appropriate for use in a wide variety of 

mental health illness, the rationale for focusing on bipolar disorder for the development 



and validation of the questionnaire is to: reduce heterogeneity at the validation stage; 

target a therapeutic area associated with significant disability, functional impairment 

and NHS resource use; and make use of a nationally recognised patient database 

held by NSFT.  

 

1.10.2 Three stages of the research 

The best practice guidelines for developing and validating questionnaires for health 

and behavioural research outline three phases: the development of items for the 

questionnaire, the development of the questionnaire and the evaluation of the 

questionnaire (97). These three phases are further divided into nine steps as listed 

below (97): 

I. Identification of Domain and Item Generation: Selecting which items to ask 

II. Content Validity: Assessing if the items adequately measure the domain of 

interest 

III. Pre-testing Questions: Ensuring the questions and answers are meaningful 

IV. Survey Administration and Sample Size: Gathering enough data from the right 

people 

V. Item Reduction: Ensuring the questionnaire is parsimonious 

VI. Extraction of Factors: Exploring the number of latent constructs that fit observed 

data 

VII. Tests of Dimensionality: Testing if latent constructs are as hypothesised 

VIII. Tests of Reliability: Establishing if responses are consistent when repeated 

IX. Tests of Validity: Ensuring the questionnaire measures the latent dimension as 

intended 

 

The thesis broadly followed the best practice guideline in developing and evaluating 

C-MABQ. There are three stages to this research as shown in figure 1.10 below: 

 

 

 

 



Figure 1.10: Three stages of this research project 

 

 

The research explicitly focussed on modifiable determinants of medication adherence 

in bipolar disorder as they can be modified by the patient or their families and friends 

or healthcare professionals to improve adherence. Definitions and examples of 

modifiable determinants are provided in Chapter TWO. Details of the method for each 

stage and study are described in respective Chapters.  

Stage ONE is detailed in Chapter TWO and covers the first objective of this research. 

During this stage, a systematic review was undertaken to identify modifiable 

determinants of medication adherence in bipolar disorder. These determinants were 

then mapped to the TDF domains. 

Stage TWO covers the 2nd and 3rd objectives of the research. It includes four studies 

and is detailed in Chapters 3 and 4 as below:  

I. Focus group discussion and individual interviews with patients and their families 

and friends - As per 2nd objective of the research, the modifiable determinants 

from stage ONE are explored further with patients and their families and friends 

in focus group discussions and individual interviews. This qualitative work was 

carried out to refine and prioritise the literature reported modifiable 

determinants and to identify any other determinants not reported in the 

literature.  

Stage ONE (Described in Chapter 2): Systematic review of modifiable 
determinants of adherence

Stage TWO (Described in Chapter 3 and 4) : Qualitative work with patients, their 
families and friends, experts in medication adherence and behavioural medicine, 
and healthcare professionals and development of a questionnaire to identify non-

adherence and their determinants

Stage THREE (Described in Chapter 5): : Evaluation of above questionnaire in 
patients taking Lithium for bipolar disorder



II. Development of a questionnaire - For the 3rd objective, a questionnaire to 

identify non-adherence and their determinants was developed in collaboration 

with experts in medication adherence and behavioural medicine.  

III. Consultation of the questionnaire with healthcare professionals - The 

questionnaire was then consulted with healthcare professionals for face and 

content validity to fulfil 3rd objective of the research.  

IV. Cognitive interviews with patients - After incorporating feedback from the 

consultation, the refined questionnaire was tested for its face validity with 

patients using cognitive interviews.  

Stage THREE is described in Chapter 5 and covers the 4th objective. The 

questionnaire was evaluated using paper and electronic survey methods with 325 

patients taking Lithium for bipolar disorder and re-tested with 100 patients. Mokken 

Scale Analysis (MSA), a non-parametric item response theory, was carried out. 

Descriptive statistics, construct and criterion validity, internal consistency reliability 

and test-retest reliability are presented.  

 

1.11 Patient and Public Involvement in this research 

This research project stems directly from discussions with mental health patients and 

their families and friends. Mental health patients and their families and friends at 

various meetings (including in my clinical practice and at various patients and 

representatives' forums) indicated to me that they did not recall any specific 

discussions with their healthcare professionals regarding whether they had been 

taking their medication as prescribed. Consequently, some formed the opinion that 

medication adherence was not essential and unimportant to healthcare professionals. 

This and my own experience of seeing the revolving door patients (patients who keep 

coming back to the hospital with relapse) frequently led me to think about the extent 

to which non-adherence may be contributing to readmissions.    

The PPI has therefore identified that overt assessment of medication adherence is 

lacking and patients feel that they are not currently receiving individualised support for 

adhering to their medications. When asked about barriers to medication adherence 

and how best to overcome these, one patient said, “Some days I’m just not motivated 

to take my pills, but a reminder (e.g., a text) would have made the difference.” This 

suggested a personalised approach was needed. 



Having identified the research goals, I worked with patients and their families and 

friends, in addition to psychiatrists and academics, to design the research. Patients 

and their families and friends were members of the Research Advisory Board and had 

been attending regular team meetings. They have played a significant role in designing 

this research. They suggested key changes to the planned research; for example, 

initially, I intended to involve only patients in the focus groups to explore determinants 

of adherence. However, a family member recommended that families and friends’ 

views should also be considered since they are often heavily involved in the 

management of medications for mental health patients. Additionally, patients 

suggested that in addition to focus groups, individuals should also be offered an 

individual interview as some patients may not feel comfortable discussing it in a group. 

They have also helped me by reviewing communication materials for patients and their 

families and friends such as participant information leaflets and consent forms, to 

ensure the appropriateness of terminology, clarity and user-friendliness.  

 

1.12 Research Advisory Board 

From the outset of the research project, a Research Advisory Board was established 

with the following members: 

• Asta R Prajapati (AP), Consultant Pharmacist at Norfolk and Suffolk NHS 

Foundation Trust and PhD Student at University of East Anglia, UK. 

• Prof. Debi Bhattacharya (Primary Academic Supervisor), Professor of 

Behavioural Medicine, University of East Anglia (now at University of Leicester), 

UK. 

• Dr Allan Clark (Secondary Academic Supervisor), Associate Professor of 

Statistics, University of East Anglia, UK. 

• Dr Alexandra Dima (Secondary Academic Supervisor), Miguel Servet Senior 

Researcher, Barcelona, Spain. 

• Dr Jo Taylor (Secondary Academic Supervisor), Lecturer in Applied Health 

Research, University of York, UK.  

• Dr Jon Wilson (Clinical Supervisor), Research Director and Consultant 

Psychiatrist, Norfolk and Suffolk NHS Foundation Trust / University of East 

Anglia, UK. 



• Dr George Mosa (Clinical Supervisor), Consultant Psychiatrist, Clinical 

Supervisor, Devon Partnership NHS Trust, UK. 

• Dr Chris Sidney-Gibbons, Associate Professor and Deputy Chair, Director, MD 

Anderson Center for INSPiRED Cancer Care, USA. 

• Prof Fujian Song, Professor in Research Synthesis, University of East Anglia, 

UK.  

• Claire, PPI Representative 

• James, PPI Representative 

• Sherise, PPI Representative 

• Mandi, PPI Representative 

• Mary, PPI Representative 

• John, PPI Representative 

The roles and responsibilities of the Research Advisory Board are to: 

• Provide advice and recommendation to me and my supervisors on the conduct 

of the research 

• Provide academic, clinical and logistical support to conduct the research project 

• Encourage patients and their families and friends' involvement in the research 

• Attend a bi-annual meeting to keep updated on the research 
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I was funded by the National Institute of Health Research (NIHR) as a part of the 

Clinical Doctoral Research Fellowship program. Full funding details are available at 

https://fundingawards.nihr.ac.uk/award/ICA-CDRF-2017-03-054. The letter of intent to 

fund the research and the letter of support from NSFT are provided in Appendices 1.1 
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CHAPTER TWO 

Identification of modifiable determinants of adherence in bipolar 

disorder and mapping these determinants to the Theoretical 

Domains Framework (TDF)  

This chapter is derived from the study registration and the following publications:  

• Asta Prajapati, A., Scott, S., Song, F., Wilson, J., Mosa, G., Dima, A., 

Bhattacharya, D. (2018). A systematic review of the modifiable barriers and 

facilitators of medication adherence in bipolar disorders. PROSPERO 2018 

CRD42018096306. Available from: 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42018096306 

• Prajapati, A. R., Dima, A., Clark, A. B., Gant, C., Gibbons, C., Gorrod, R., . . . 

Bhattacharya, D. (2019). Mapping of modifiable barriers and facilitators of 

medication adherence in bipolar disorder to the theoretical domains framework: 

A systematic review protocol. BMJ Open, 9(2). doi:10.1136/bmjopen-2018-

026980 

• Prajapati, A., Dima, A., Mosa, G., Scott, S., Song, F., Wilson, J., & Bhattacharya, 

D. (2021). Mapping modifiable determinants of medication adherence in bipolar 

disorder (BD) to the theoretical domains framework (TDF): A systematic 

review. Psychological Medicine, 51(7), 1082-1098. 

doi:10.1017/S0033291721001446  

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42018096306


2.1 Introduction  

Chapter ONE described behaviour change theories and their relevance to health 

behaviour. This chapter will focus on the modifiable determinants of medication 

adherence and their mapping to the Theoretical Domains Framework (TDF). For the 

purpose of this study, modifiable determinants are defined as “any determinants 

(barriers or facilitators) of medication adherence that can be modified by the patient, 

their families and friends, or the prescriber within a short timeframe (days or weeks) 

to improve adherence.” A barrier is “a circumstance that prevents the patient from 

taking their medication as prescribed”, whereas a facilitator is “a circumstance that 

makes the process easy or easier” (98). 

The problem of non-adherence and its clinical and economic consequences have 

already been discussed in Chapter ONE. Efforts to date to improve medication 

adherence have had marginal effects (46,83). As described in Chapter 1, one of the 

key challenges to support adherence is to establish individuals’ determinants of 

adherence. However, there are no validated tools for comprehensively eliciting from 

patients their individual determinants of adherence to their prescribed medication for 

bipolar disorder. There is also an absence of theory and evidence-informed guidance 

for practitioners to work with patients in selecting the most effective interventions for 

identified determinants. In order to generate such a tool, there is, therefore, a need to 

synthesise the available evidence regarding determinants of medication adherence in 

patients with bipolar disorder. 

Some evidence syntheses report determinants of adherence to mental health 

treatment, but they do not clearly distinguish between those that are modifiable, such 

as difficulty in remembering to take medication and non-modifiable, such as age and 

gender that have no related specific evidence-based behaviour change techniques 

(76). Such distinction is vital to allow adherence interventions to target modifiable 

determinants.  

Furthermore, any differences between the perspective of healthcare professionals and 

patients on the determinants of medication adherence require exploration. Healthcare 

professionals are the treatment experts, but patients are the experts of their lived 

experiences. Their goals, priorities and knowledge of the situation may differ. Thus, 

healthcare professionals and patients may see the determinants of medication 



adherence differently (39,99). Exploring such differences will help design adherence 

support based on the patient’s needs.  

A recent systematic review (literature search restricted to 1990 - 2015) of adherence 

to antipsychotic medication in bipolar disorder and schizophrenia has provided a good 

overview of the likely barriers experienced by people with bipolar disorder (63). 

However, it failed to explore factors that might facilitate adherence and excluded 

studies involving medication other than antipsychotics. It, therefore, did not identify 

determinants of adherence to Lithium and other mood stabilisers. This is a significant 

omission as Lithium is considered the gold-standard first-line treatment for bipolar 

disorder (7,10,11). The determinants of adherence may differ among patients taking 

Lithium relative to other antipsychotics due to various factors, including regular blood 

test requirements of Lithium, dietary restrictions and significant interactions with other 

medications. Furthermore, the review does not delineate modifiable from non-

modifiable determinants, which lack specific behaviour change techniques (BCTs) 

(77).  

Additionally, the lack of behavioural theory underpinning the evidence synthesis in 

medication adherence in bipolar disorder (39,63,100) is of concern given its 

importance for informing intervention design and implementation (48,52). A literature 

review matching adherence intervention to determinants of adherence concluded that 

adherence interventions are often incongruent with the modifiable determinants of 

adherence (76). The TDF detailed in Chapter 1, therefore, offers an appropriate theory 

for underpinning an evidence synthesis of modifiable determinants of adherence as it 

will enable determinants to be linked to evidence-based BCTs. This, in turn, will inform 

the development of an adherence intervention to support practitioners and patients to 

work together in identifying an individual’s key determinants of adherence and select 

the most appropriate evidence-based interventions.  

Thus, a systematic review of modifiable determinants of all treatment options in bipolar 

disorder underpinned by a theoretical framework and without the date restrictions and 

limits of the previous systematic review is needed. This systematic review aimed to 

identify literature reported modifiable determinants of medication adherence in bipolar 

disorder from the perspectives of the patient and their families and friends and health 

care professionals and map those determinants to the TDF domains.  

 



2.2  Method 

The study was registered with PROSPERO, www.crd.york.ac.uk/PROSPERO/ - 

international prospective register of systematic reviews, registration number: 

CRD42018096306. 

 

2.2.1 Approach to searching, search strategy and data sources 

A pre-planned search strategy (See Appendix 2.1) was used to seek all relevant 

studies. The search strategy consisted of three parameters: disease (bipolar disorder), 

treatment (medication) and outcome (adherence). Following a scoping exercise of 

search terms (on Pubmed, Medline and Embase) to define the search strategy, the 

Medical Subject Heading terms "Treatment Adherence and Compliance", “Bipolar 

Disorder” AND "Psychotropic Drugs" were used for the searching literature. These 

search terms were adapted for the databases that did not permit Medical Subject 

Heading terms or use different terms.  

The following seven databases were searched from the database inception to Oct 

2018 (updated search in Feb 2020): CINAHL (Cumulative Index to Nursing and Allied 

Health Literature), Cochrane Library (CENTRAL), Embase, LiLACS (Latin American 

and Caribbean Health Sciences Literature), Medline, PsychINFO and Pubmed. 

 

2.2.2 Study Inclusion criteria  

Both qualitative and quantitative primary studies published in the English language 

and studies explicitly reporting modifiable determinants of medication adherence in 

bipolar disorder in adults were included. Reviews, intervention studies to improve 

adherence, case reports, letters, editorials, commentaries, opinion pieces, clinical 

guidelines or general disease management articles, studies involving short-term 

treatment of acute agitation, or treatment other than medication such as 

psychotherapy were excluded. Studies where the effect of individual 

barriers/facilitators to adherence could not be isolated/extracted from composite 

measures (such as adherence rating scale) were excluded.  

 

http://www.crd.york.ac.uk/PROSPERO/


2.2.3 Study screening methods 

A computer software Covidence (101), an online systematic review program, was used 

for screening retrieved studies. Screening of studies for inclusion in this review 

involved three distinct stages: 

I. Title Screening: After removing duplicates, the remaining studies were 

screened for their relevance to the review. Definite non-relevant studies were 

excluded, while relevant or unclear studies were retained for abstract 

screening.  

II. Abstract Screening: Abstracts of the remaining studies were screened by the 

primary reviewer (AP) and second reviewers (CG, DB, FS, GM, JW and SS) 

independently to identify studies that potentially met the inclusion criteria 

outlined above. Any disagreement between the two reviewers was resolved 

through further discussion and referral to a third reviewer (DB) if there is a 

failure to achieve agreement. 

III. Full Article Screening: Full articles were reviewed independently by two 

reviewers (AP, CG, DB, FS, GM, JW and SS) using pre-defined 

inclusion/exclusion criteria. Any disagreement between the two reviewers was 

resolved through discussion or the involvement of the third reviewer.  

 

Within published syntheses of qualitative research, there is often a lack of 

transparency about the search processes employed, with neither the search strategy 

nor databases detailed (102). For a comprehensive approach, Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart was used for 

reporting the different phases of searching, screening and identifying studies for 

inclusion in the qualitative synthesis as recommended by Enhancing transparency in 

reporting the synthesis of qualitative research (ENTREQ) (102) . 

2.2.4 Data extraction  

A computer software program, Nvivo 12 (103), was used to extract the determinant 

and map the modifiable determinants of medication adherence to the domains of the 

TDF. Acknowledging this wide variation of description and measure of medication 

adherence as described in Chapter 1, the definition used for adherence in included 

studies was reported for transparency and comparison among studies. The extracted 

information included study characteristics (e.g., title, year of publication, country, study 



design, population, number of participants, definition and rate of adherence) and 

modifiable determinants of medication adherence in patients with bipolar disorder.  

 

The PRISMA checklist (104) was used for data extraction and reporting.  

 

2.2.5 Underpinning theoretical framework and mapping of modifiable 

determinants to this theoretical framework 

TDF, described in Chapter 1, was used as an a priori framework for the review. The 

extracted determinants were mapped to one of the following 14 domains of the TDF. 

The constructs within the domains and definitions of the TDF domains (72) were used 

to inform mapping decisions. Two independent reviewers (AP, AD, DB and SS), 

experienced in using the TDF, extracted modifiable determinants and coded them to 

the TDF domains using Nvivo 12 (103). For example, the extracted text “lack of 

awareness that medication needed to be taken regularly led to non-adherence” in the 

study was coded to the TDF domain ‘Knowledge’. Agreement between two reviewers 

in mapping modifiable determinants to the same TDF domain was calculated in SPSS 

version 25 (105) using Cohen’s kappa. 

Four categories were created in Nvivo12 (103) in line with the aim of the study: 

I. Patient Perspective  

II. Patient’s Families and Friends’ Perspective 

III. HealthCare Professional Perspective 

IV. Any other 

Within each category, two themes, ‘Barriers’ and ‘Facilitators’, were created, and 

within each of these themes, 15 domains (14 TDF domains plus ‘Others’) were 

created. The extracted modifiable determinants were grouped into overarching 

themes (106).  

Two reviewers piloted the data extraction and coding of determinants of adherence to 

the TDF domains from four studies. For example, the following text, “Forgetting to take 

medication or being careless at times about taking medication was reported to be 

experienced by x participants”, was extracted from a study. This would be coded to 

the TDF domain ‘Memory, attention and decision processes’. The reviewers then 

compared and discussed their coding to generate consensus in interpreting literature-



identified determinants. After piloting, all data were extracted by one reviewer and 

independently checked by a second reviewer for completeness. Two reviewers 

independently mapped all extracted determinants onto the TDF domains or ‘Others’ 

category. The two reviewers met and discussed their mapping regularly. Any 

disagreement in mapping was resolved through discussion between the two reviewers 

and referral to a third reviewer as adjudicator if the two reviewers failed to agree. 

Cohen’s kappa was used to report agreement between the 1st and 2nd reviewers as 

we are dealing with nominal data, i.e., agreement or not with the domain to which a 

determinant is mapped onto the TDF. 

 

2.2.5 Quality assessment  

No studies were excluded based on quality as this study aimed to identify determinants 

of medication adherence as comprehensively as possible. However, a quality 

assessment was undertaken to characterise included studies. There is no gold 

standard tool for any study design, nor is there any widely accepted generic quality 

assessment tool that functions across multiple study types (107). Bespoke Critical 

Appraisal Skills Programme qualitative (108), Critical appraisal of survey (109) and 

Cochrane risk of bias tool (110) were used to critically appraise qualitative studies, 

surveys and trials, respectively. These tools meet the requirements of the study and 

provide key quality criteria such as validity, reliability and objectivity (111). Quality 

assessment was carried out by two reviewers independently. Any disagreement 

between the reviewers was resolved through discussion and, if necessary, referral to 

a third reviewer for arbitration.  

 

2.3  Results  

Of the 2517 studies retrieved, 57 were included comprising 32894 patients and 

healthcare professionals. The PRISMA flow diagram in Figure 2.1 below provides the 

screening process, number of retrieved studies, number of studies included and 

excluded during title screening, abstract screening and full-text screening, and the 

reasons for exclusion. The primary reasons for exclusion at full-text screening were 

failure to report modifiable determinants or reporting an intervention to address 

adherence.  

 



Figure 2.1: PRISMA Flow Diagram 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

  

Study Characteristics 

Summary characteristics such as study design, participant details and, the country in 

which the study was conducted are presented in table 2.1. Fifty studies explored 

determinants from the perspective of patients and two (112,113) from healthcare 

professionals’ perspectives. Three studies included both patient and healthcare 

professionals’ perspectives (27,114,115). Further two studies were based on 

database (116,117). However, none of the studies included patient’s families and 

friends. Most of the included studies collected data via surveys or interviews. The 

majority (79%) of the studies were conducted in the US and Europe. A majority of the 

studies (64%) were focused purely on BD. Of the 57 included studies, 33% 

(24,27,112,114,118-129) explicitly focused on exploring barriers to adherence.  
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2517 records identified 

through database searching 

832 study titles screened  
455 studies excluded as non-relevant e.g., 

non-humans, non-bipolar or duplicates 

377 study
 
abstracts screened  

57 studies included in the 

evidence synthesis  

222 abstracts excluded, Reasons:  

Not in bipolar, not related to medication 

adherence 

155 full-text articles assessed  

98 studies excluded. Reasons: 

1. Not reporting modifiable determinants= 34 

2. Intervention studies = 33 

3. Non-English Language = 12 

4. Other non-relevant articles =11 

5. Studies with composite measure = 7 

6. Study using same data from included study 

= 1 

1685 non-relevant studies 



Table 2.1: Summary of included studies 

Study 

Reference 

Study Design Study included Study Aims No. of 

participants 

Country  Non-adherence rate 

(130)  
Cross-sectional 

survey 

Bipolar disorder, 

Schizophrenia, 

depression 

Assessment of associated 

factors that might influence 

compliance 

409 Ireland Not reported  

(128) Structured 

Clinical Interviews 

Bipolar disorder 

only 

Explored barriers of 

adherence: to investigate 

reasons were for treatment 

discontinuation 

168 Finland Not reported 

(131) Face to face 

Interview 

Bipolar disorder 

only 

To explore associations 

between illness perceptions 

and adherence  

38 France Not reported 

(27) Survey Bipolar disorder 

only 

Explored barriers of 

adherence: risk factors to 

guide clinical prediction of 

nonadherence 

429 patients 

+ 131 

psychiatrists 

US 33.8% 

(132) Web-based 

cross-sectional 

survey 

Bipolar disorder 

only 

To identify and describe 

correlates of medication 

adherence  

1052 US 49.5% 

(122) Naturalistic study 

where patient 

recorded their 

medication taking 

in self-reporting 

software 

Bipolar disorder 

only 

Explored barriers of 

adherence: to investigate 

regularity in the daily mood 

stabilizer dosage taken by 

patient and factors 

associated with irregularity 

206 Germany  Not reported 



(133) Cross-sectional 

survey and 

interviews 

Bipolar disorder 

only 

To explore adherence 

behaviour and characterize 

the sociodemographic and 

clinical factors associated 

with adherence  

382 France 25% of patients 

exhibited clear poor 

adherence 

(134) Survey  Bipolar disorder, 

schizophrenia, 

depression, 

anxiety and 

others 

To examine the extent of 

compliance and non-

compliance and examine the 

factors that affect 

compliance. 
 

564 Qatar 41.8% 

(135) Semi-structured 

interviews 

Bipolar disorder 

only 

To explore in-depth beliefs 

about BD and its treatment 

that are associated with 

adherence to medication 

prescribed for BD 

16 UK 8 reported non-

adherence in the past 

and 5 reported current 

non-adherence. 

(136) Questionnaire 

Survey 

Bipolar disorder 

only 

The utility of the necessity 

concerns framework for 

understanding patient 

attitudes towards and levels 

of adherence 

223 UK 30% 

(137) Semi-structured 

interviews 

Bipolar disorder 

only 

To determine the factors 

affecting treatment 

compliance  

78 Turkey 42.3% 

(138) Cross-sectional 

survey  

Bipolar disorder 

only 

To determine the association 

of insight and adherence 

 
 

435 US 27% had poor 

adherence based on 

missed dose and 46% 

had poor adherence 

based on Morisky 



(139) Cross-sectional 

observational 

Bipolar disorder 

only 

To investigate influence of 

age and neuropsychological 

functioning on adherence 

353 France 47.3% 

(140) Survey/interview Bipolar disorder 

only 

The influence of family and 

health stress, level of coping, 

and internal health locus of 

control upon the life 

contentment of adherent and 

non-adherent individuals  

100 US Not Applicable as 

purposive sampling to 

include 50 adherent 

and 50 non-adherent 

patients 

(141) Survey Bipolar, 

depression and 

dysthymia 

To identify potential 

modelling factors influencing 

adherence  

145 Spain 46.2% 

(142) Survey Bipolar disorder, 

schizophrenia, 

depression and 

others 

To examine the role of 

perceived health control 

variables in psychiatric 

patients’ adherence to 

prescribed treatment. 

966 Spain A quarter of patients 

self-reported a high 

level of adherence; 

46.8% medium 

adherence and 28.2% 

a low adherence 

(143) Interviews Bipolar disorder, 

Schizophrenia, 

major 

depression, and 

others 

To understand how people 

with psychiatric disorders 

demonstrate the capacity for 

resilience in the ways they 

use or do not use psychiatric 

medications 

29 US Not Reported 

(24)  Interviews  Bipolar disorder 

only  

Explored barriers of 

adherence: to examine rates, 

self-perceived reasons and 

attitudes associated with non-

adherence 

50  US  45% African American 

and 50% whites totally 

non-adherent 



(117) Retrospective 

analysis of 

database 

Bipolar disorder 

only 

The study investigated 

monotherapy versus 

polypharmacy 

3626 US Variable (depending 

on the medication and 

combination of 

medication) 

(116) Retrospective 

analyses from 

database 

Bipolar and 

Schizophrenia 

(here we 

included only 

Bipolar) 

To compare differences in 

medication adherence and 

discontinuation between 

those who initiated a long-

acting injection and those 

who changed from one oral 

antipsychotic monotherapy to 

another. 

11344  US 61.1% in LAIs group 

and 78.5% in oral 

group  

(144) Survey Bipolar disorder 

only 

This report hypothesised that 

acceptance coping would 

correlate positively, and 

denial coping would correlate 

inversely with adherence 

32 US 75% of participants 

reported perfect 

adherence during the 

previous week 

(129) Survey and semi 

structured 

interview with the 

patient and 

spouse/partner 

Bipolar disorder 

only 

Explored barriers of 

adherence: to evaluate the 

prevalence of sexual 

dysfunction in patients with 

bipolar disorder receiving 

Lithium and to study the 

correlates of sexual 

dysfunction. 

100 India Varied (used BARS, 

MAQ) 84% took the 

prescribed doses 

of medications. 
 

(127) Survey Bipolar disorder 

only 

Explored barriers of 

adherence: to determine the 

relationship between current 

adherence, medication 

33 Czech 

Republic 

Nineteen (57.6%) 

patients discontinued 

medication 



discontinuing in the past and 

self-stigma 

at least once in the 

past.  

(145) Survey Bipolar disorder 

only 

Explored barriers of 

adherence: to assess the 

prevalence and factors 

associated with medication 

non-adherence among 

patients with bipolar 

disorders 

410 Ethiopia 51.2% 

(146) Survey Bipolar disorder 

only 

To investigate the impact of 

treatment and illness beliefs 

on medication adherence 

35 UK 54.3% (probably non-

adherent) 

(147) 

 

Interviews 

 

Bipolar disorder 

only 

 

Analysis of medication 

adherence 

 

36 New Zealand 

 

NA 

(28) Survey Bipolar disorder 

only 

Explored barriers of 

adherence: to investigate 

factors associated with 

nonadherence and to assess 

the effect of patient 

preference on hypothetical 

medications 

469 US 23% always adherent, 

37% usually adherent, 

23% occasionally 

adherent, 17% rarely 

adherent 

(119) Interviews Bipolar and 

Schizophrenia 

Explored barriers of 

adherence: to investigate 

potential risk factors for 

medication nonadherence  

255 Norway 13% Nonadherent, 

31% partial adherent 



(126) Survey Bipolar disorder 

only 

Explored barriers of 

adherence: to identify the 

reason for non-compliance 

96 India Not applicable 

(purposive sampling) 

(148) Survey Bipolar, 

Schizophrenia, 

depression, 

anxiety disorder 

and others 

Explored barriers of 

adherence: To examine 

associations between self-

stigma and adherence to 

treatment and discontinuation 

of medication in patients from 

various diagnostic groups. 

332 Czech 

Republic 

124 patients (37.35%) 

admitted they had 

discontinued their 

medication previously. 

(149) Cohort study – 

patients 

evaluated at 

admission and 

followed up at 6 

months 

Bipolar disorder 

only 

To identify clinical factors 

associated with maintenance 

antipsychotic treatment in 

patients with bipolar disorder 

77 US Varied, 41% to 68% 

(150)  Interviews Bipolar disorder 

only 

To assess patients' 

compliance with 

pharmacotherapy 

140 US 51% 
 

(151) Observational 

study 

Bipolar disorder 

only 

To assess the duration of 

time on different mood 

stabilizing medications and 

retention rates in standard 

clinical care 

761 Germany 28.4% 



(29) Observational 

study 

Bipolar disorder 

only 

To determine factors 

associated with better 

compliance and to assess 

compliance between patients 

stabilized on olanzapine 

monotherapy and those 

stabilized on combination 

therapy 

657 Austria, 

Romania, 

Hungary, 

Korea, 

Taiwan, and 

Mexico 

High levels of 

compliance (≥80%) 

were observed in 67% 

of patients at 

baseline, increasing to 

80% in study 

completers  

(115) Survey Psychiatrists 

and patients 

with bipolar 

disorder 

An analysis and comparison 

of patients’ and psychiatrists’ 

beliefs regarding the most 

important aspects of bipolar 

disorder treatment. 

100 

psychiatrists 

and  

100 remitted 

patients  

Poland Not Applicable 

(121)  Structured 

Interviews 

Bipolar disorder 

only  

Explored barriers of 

adherence: to examine 

patterns and reasons of non-

adherence 

115  US 17.5% in non-

substance users, 

34.5% in substance 

users 

(26) 
 

Survey People with 

bipolar and non-

bipolar (unipolar 

depression, or 

dysthymia or 

atypical 

depression) 

To gain a better 

understanding of what it is 

like to live with bipolar 

disorder  

1732 Austria, 

Finland, 

France, 

Hungary, 

Holland, Italy, 

Portugal, 

Russia, 

Spain, 

Sweden and 

UK 

47% 



(123) An interviewer-

assisted 

questionnaire-

based study 

 

 
 

Acute and 

transient 

psychotic 

disorder, 

Borderline 

personality 

disorder, Major 

depressive 

disorder, Bipolar 

disorder 

Explored barriers of 

adherence: to assess the 

level of patients’ adherence 

to psychotropic medications 

and to explore factors 

associated with non-

adherence to medication 

156 India Adherence rate varied 

from low adherence 

(24.4%) through 

medium 

(34%) to high 

adherence (41.7%) 

among participants 

(152) Post hoc analysis 

of 1-year 

observational 

study 

Bipolar and 

Schizophrenia 

To explore non-adherence 

with Oro-dispersible versus 

standard normal tablet of 

olanzapine 

903 France, 

Germany, 

Greece 

Only reported average 

MARS scores 

(153) 
 

Survey bipolar, 

cyclothymia, or 

schizoaffective 

disorder-bipolar 

subtype 

To examine concurrent and 

predictive associations 

between provider support 

and adherence, access to 

care and health related 

quality of life 

433 US Not Reported 

(114) 
 

Survey Patients with 

bipolar disorder 

and their 

treating 

healthcare 

professionals 

Explored barriers of 

adherence: likely reasons for 

non-adherence identified by 

patients, the most common 

concerns of adherent and 

non- adherent subjects and 

the similarities and 

differences between 

healthcare professionals’ 

72 patients 

taking 

Lithium and 

41 

psychiatrists 

treating them 

UK 46% 



perceptions and patient 

concerns. 

(120) Focus group Bipolar disorder 

only 

Explored barriers of 

adherence: to identify 

patients’ perspectives on the 

reasons for nonadherence to 

psychiatric medication 

 
 

22 Puerto Rico 68% of participants 

reported 

nonadherence during 

the week of 

recruitment 

(124) Semi-structured 

interviews 

 
 

Bipolar and 

Schizophrenia 

Explored barriers of 

adherence: to explore why 

and how people with a 

serious mental illness choose 

to stop taking prescribed 

medication 

7 Israel Not Applicable 

(154) Survey Bipolar disorder 

only 

To determine plasma and red 

blood cell Lithium 

concentrations in bipolar 

patients at the same time as 

estimating attitudes and 

knowledge about Lithium 

treatment in adherence 

scales 

106 Brazil 33.06% based on 

MARS>7 

14.4% based on 

plasma Lithium 

(155) Survey Bipolar 

depression and 

Major 

depressive 

disorder 

Explore factors that impact 

treatment decisions 

896 Canada Bipolar depression 

and Major depressive 

disorder 

(156) Interview and 

self-report 

Bipolar disorder 

only 
 

Evaluated factors related to 

adherence 

184 US  38.6% 



(157) Interviews Bipolar disorder 

only 

This cross-sectional analysis 

examined clinical and 

subjective variables in 

relation to adherence 

140 US 19.3% 

(158) Interview plus 

Quantitative 

assessments, 

adherence 

behaviour and 

treatment 

attitudes  

Bipolar disorder 

only 

This mixed-method analysis 

evaluated factors related to 

adherence among 20 poorly 

adherent community mental 

health clinic patients with 

bipolar disorder  

20 US Not Applicable 

(118) Structured 

Clinical Interviews 

Bipolar disorder 

(n=78) and 

major 

depressive 

disorder (n=20) 

Explored barriers of 

adherence: to explore the 

prevalence and predictors of 

nonadherence with mood 

stabilizers 

98 UK Variable (47% had 

been non-adherent 

within last 2 years) 

(159) Survey Bipolar disorder, 

Schizophrenia 

and depression 

This study examined the 

rates of medication non-

adherence, associated 

disease, illness, treatment 

and physician-related factors 

of compliance  

400 India 40.2% 

(125) Interviews Bipolar disorder, 

schizophrenia, 

schizotypal and 

delusional 

disorder, 

depression 

Explored barriers of 

adherence: to examine 

potential determinants of 

non-adherence for patients 

with severe mental disorders. 

127 Germany 54% of the 

participants reported 

some kind of non-

adherence  



(160) Interviews Bipolar disorder 

only 

The study examined the 

impact of substance use 

disorder history with regards 

to medication-taking 

behaviours and attitudes. 

54 US Not Reported 

(15) Semi-structured 

interviews 

Bipolar disorder 

only 

To characterize the patients’ 

perceptions and to give 

information that can help 

identify some of the factors 

involved in the treatment 

nonadherence 

50 Mexico Not Reported 

(112) 
 

Survey Psychiatrist 

treating bipolar 

patients 

Explored barriers of 

adherence: to canvas the 

opinions of psychiatrists 

treating patients with bipolar 

disorder and ascertain their 

perceptions of potential 

reasons for partial and non-

adherence. 

2448 Austria, 

France, 

Germany, 

Italy, Spain, 

Switzerland, 

Turkey, and 

UK 

Psychiatrists 

estimated that 57% of 

their patients were 

partially or non-

adherent 

(161) Structured 

Interviews 

Coexisting 

bipolar disorder 

and substance 

use disorder 

The study examined the 

pattern of medication 

compliance and reasons for 

non-compliance 

44 US Variable and 

dependent on 

individual medication 

(113) Interviews Mental Health 

Pharmacists 

To explore the views and 

experiences of UK mental 

health pharmacists regarding 

the use of Shared Decision 

Making in antipsychotic 

prescribing in people with 

serious mental illness. 

13 UK Not Applicable 



(162) Survey  Bipolar disorder, 

cyclothymia, or 

schizoaffective 

disorder-bipolar 

subtype 

The study examined the 

association between 

adherence and therapeutic 

environment perceptions 

among veterans with bipolar 

disorder. 

435 US 27% 

 

 



Table 2.2 describes the quality of the included studies. The majority (65%) of the 

studies were moderate quality, 19% were high quality, and 16% were low quality.  

 
Table 2.2: Quality of included studies 

  

High Quality 

(n=11) 

Moderate Quality 

(n=37) 

Low Quality (n=9) 

(133) 

(136) 

(138)  

(143) 

(142) 

(146) 

(148) 

(156) 

(157) 

(158) 

(15) 

(130) 

(128) 

(131)  

(27) 

(132) 

(122) 

(135) 

(137) 

(140) 

(142) 

(24)  

(117) 

(116) 

(129) 

(145) 

(147) 

    (28) 

(119) 

(149) 
 

(151) 

(29) 

(115) 

(121) 

(26) 

(123) 

(152) 

(114) 

(120) 

(124) 

(155) 

(118) 

(125) 

(160) 

(112) 

(161) 

(113) 

(162) 

(134) 

(139) 

(144) 

(127) 

(126) 

(150)  

(153) 

(154) 

(159) 

  



Reported modifiable determinants of medication adherence  

Two hundred ninety modifiable determinants were extracted, which were grouped into 33 themes and mapped to 11 TDF domains. 

Inter-rater reliability for mapping the modifiable determinants to the TDF domains was 76% (Cohen’s kappa 0.71), indicating substantial 

agreement between reviewers (163). Examples of the modifiable determinants, themes of determinants and TDF domains to which they 

were mapped are reported in table 2.3.  

 

Table 2.3: TDF domains, themes of determinants, and examples of determinants (barriers and facilitators) 

TDF Domain (No. of 

studies reporting the 

domain) 
 

 

Themes 

Examples of determinants of medication adherence   
 

Barriers Facilitators 

Environmental 

Context and 

Resources 

(n=36) 

Side effects of medication* • Experience of actual side effects such as 
sedation, weight gain, sexual dysfunction, 
fatigue, cognitive impairment, extra-
pyramidal and hormonal side effects 

 

Medication formulation and 

treatment regimen 
• Number and frequency of prescribed 

medication regimens with more 
complex/demanding regimens being 
negatively associated with adherence 

• Long-acting injections had higher 
adherence than oral medications 

Ineffective medications* • Medication not working or worsening 
symptoms after taking medication 

 

Cost of medication • Too expensive or inability to pay • Free medication 

Irregular routine* • Irregular daily routine or work schedule  

Access to health care 

providers 
• Poor access to mental health services, 

including unavailability of doctors, difficulty 
getting transportation to appointments 

 

Belief about the necessity 

of medication either during 

• Belief they “did not need” medications for 
bipolar disorder 

 



Belief about 

Consequences 

(n=36) 

treatment initiation or 

maintenance phase* 
• “Felt well, saw no need to take medication.” 

• “If there are no symptoms, why take 
medications.” 

Belief about the positive or 

negative effects of 

medications* 

• Felt less creative, less productive, less of 
myself, ‘missing highs’ 

• Concern about side effects 

• Not wanting to be sick, to keep 
mood stable and functioning 

• The high belief that treatment 
would be helpful 

Doubt about the 

effectiveness of medication 
• Belief that medication does not work   

Belief that it is unnatural to 

take psychotropic 

medications 

• Belief that it is unhealthy and unnatural to 
take medication to keep mood stable 

 

To avoid 

punishment/trouble 

 • Belief that they will be sectioned or 
hospitalised if they did not take 
their medication 

Knowledge 

(n=23) 

Knowledge about bipolar 

disorder and its treatment* 
• A lack of knowledge and awareness about 

the course of illness and treatment  

• Majority of the non-compliant patients were 
not aware that the Lithium stabilises the 
mood 

• Not knowing the need to take medication 
regularly 

• Not knowing that medications should be 
continued even when free of symptoms 

• Better insight into illness  

• A high coherent understanding of 
their disorder 

• Being sufficiently informed about 
the disorder and its treatment  

• “My mental health care provider 
team made me aware of what to 
expect from good bipolar disorder 
care.” 

Understanding how and 

when to take medication 
• Unclear about prescription directions 

• Misunderstanding prescription directions 

 

Social Influences 
Personal support by the 

care provider 

 • “My mental health care provider 
team makes sure that we stay in 
regular contact.” 



(n=19) • “I feel understood by my mental 
health care provider team.” 

Feeling stigma • The more self-stigmatized the patients were 
the lower their adherence.  

• Ironically, as though the mental illness was 
not associated with enough stigma, the 
decision to cease medication, even when 
experienced as an important part of one’s 
personal recovery, was stigmatising in its 
own right, leading them to conceal their 
decision and thus feel alone. 

 

Support or opposition from 

family, friends, relatives to 

diagnosis and treatment*  

• Family and friends discouraging from taking 
medication 

• “My mother said I should think about it and 
try to use…reason and creativity instead of 
the medication.” 

• Having someone to support 
medication taking, monitoring 
symptoms etc. 

• “I used medication to please my 
parents, who strongly supported 
it.” 

Memory, Attention 

and Decision 

Processes 

(n=19) 

Forgetfulness/carelessness • Forgetting or not remembering to take the 
medication as prescribed 

• Laziness or careless at times about taking 
medications 

• Individuals had a variety of 
methods to help them remember 
to take medications, including 
putting them in a 
consistent/specific place, labelling 
or writing reminders, taking 
medications at a 
consistent/specific time. 

Medication taking routine • Difficulties in maintaining pill-taking routines Attaching medication taking to 

other routine behaviours (e.g., 

taking medication after cleaning 

teeth) 



Emotion 

(n=12) 

Fear of addiction or side 

effects of medication 
• Worried about being dependent on 

medications 

• Fear of side effects of medications 

 

Feeling threatened  • The threat of hospitalisation if 
medication is not taken 

Feeling of not being able to 

fulfil a social role 

• Could not take care of my kids while on 
medication because I did not have the drive, 
or I just slept and slept on that medication.  

 

Negative feelings with 

medication prescribing and 

administration process 

• Negative experience of how the medication 
was prescribed or administered 

• Taking medication every day is a frustration 

• Bothered that mood was controlled by 
medication 

 

 

Intentions 

(n=12) 

 

 

Denial of illness or illness 

severity 

• Among reasons for non-adherence, denial of 
illness was the most commonly specified. 
With higher denial, adherence decreased 
exponentially.  

• Adherent patients tended to accept 
that they are ill 

Acceptance or denial of the 

need for treatment 

• More than half of the non-compliant patients 
expressed that they do not accept Lithium 
treatment for a long time and as a normal 
routine. 

• From the compliant patients, there 
was 100% of acceptance of Lithium 
treatment. 

Intentional non-adherence • Not wanting to take medication 

• Wanting to take too much medication to get 
intoxicated 

 

Social, Professional 

Role & Identity 

(n=9) 

Listening and shared 

decision making* 
• Absence of shared decision making was 

believed to result in non-adherence and high 
rates of re-admission to hospitals. 

• “I feel that my health care 
practitioner has provided me 
choices and options about my 
health.” 

Relationship with the 

prescriber 

 • Better patient-physician 
relationship 



• Satisfied with the competence of 
the doctor 

Being in control of the 

treatment regime 
• Wanted to self-adjust the dose 

• Using regularly prescribed medication as 
‘standby drugs’ to stop mania. 

 

Belief about 

capabilities 

(n=6) 

 

Belief in self and control*  • I think it is like any other 
condition…the more autonomy you 
give the patient…the more likely 
they are to comply. 

Conflicting beliefs between 

clinician and patient 
• Some research participants reported that 

healthcare professionals interpreted their 
valued personal strengths and self-assessed 
health resources as part of 
psychopathology. Unsurprisingly, this led to 
non-adherence. 

 

Goals (n=3) 

Different priorities over 

medication taking 
• Psychiatric medications interfered with the 

things that give life meaning and purpose 

• Relief from personal stress was more 
important than taking medications 

 

Desire to experience manic 

symptoms. 
• Stopping medication to experience mania  

Skills (n=2) 

Provision of training to 

manage bipolar disorder 

 • “My mental health care provider 
team has provided training in what 
I need to do to carry out good 
bipolar disorder care.” 

Optimism (n=0) No determinants mapped to this domain 

Reinforcement (n=0) No determinants mapped to this domain 

Behavioural 

Regulation (n=0) 

No determinants mapped to this domain 

Note: * = Healthcare professionals only reported these themes of determinants. 



Some facilitators were reported as the opposite of barriers. For example, 'cost of 

medication' was identified as a barrier in the ‘Environmental context and resources’ 

domain, for which 'medication being free of charge' represented the corresponding 

facilitator. In other cases, facilitators were occasionally worded as BCTs. For example, 

forgetfulness represented a barrier in the ‘memory, attention, and decision processes’ 

domain, for which the corresponding facilitators were reminders and formulating 

routines; these were classified in the BCT category of ‘prompts and cues’ which may 

successfully modify behaviour by addressing determinants in this TDF domain (164). 

The TDF domain represented in the greatest number of studies were ‘Environmental 

context and resources’ (63% of studies) and ‘Beliefs about consequences’ (63% of 

studies). Experience of side effects (49% of studies) and the nature of the medication, 

e.g. tablet, injection and dose frequency (22% of studies) were the main determinants 

mapped to the former, acting as barriers when unacceptable and facilitators when 

acceptable to patients. Whereas beliefs about the likely positive/negative outcomes 

arising from adhering (36% of studies) and a belief that the medication is not needed 

(25% of studies) were the main determinants mapped to the latter. 

Other TDF domains (and corresponding themes of determinants) reported in 20% or 

more studies, among all studies, were ‘Knowledge’ (whether the patient had sufficient 

knowledge about BD or its treatment); ‘Social influences’ (support or opposition from 

family, friends, relatives, healthcare professionals regarding adherence); ‘Emotion’ 

(fear of addiction to or side effect from medication); ‘Memory, attention, and decision 

processes’ (forgetfulness/carelessness with medication taking) and ‘Intentions’ (denial 

of illness or need for treatment). 

Modifiable determinants were most frequently reported in the context of barriers rather 

than facilitators. However, unlike most other TDF domains, for ‘social influences’, 

facilitators and barriers were reported with similar frequency. This trend was also 

observed for ‘Social/Professional Role and identity’. Modifiable determinants related 

to ‘Goals’ and ‘Skills’ were infrequently reported. No determinants were mapped to the 

TDF domains of ‘Optimism’, ‘Reinforcement’ and ‘Behavioural regulation’. 

 



 

 

Determinants from the perspectives of patients and healthcare professionals 

Figure 2.2 illustrates the TDF domains reported in patient studies compared to clinician 

studies. ‘Beliefs about consequences’ and ‘Environmental context and resources’ 

were the two most frequently reported TDF domains in both patient studies as well as 

healthcare professionals studies. There were, however, noticeable differences in the 

range and nature of determinants reported by patients relative to healthcare 

professionals.  

 

Figure 2.2: Comparison of TDF domains reported by Patients and Healthcare 

professionals 

 

Note: No. of patients only studies = 50; No. of Healthcare professionals only studies = 2; No. 

of studies including patients and healthcare professionals = 3. Two database-based studies 

were not included in this graph.  

 

Determinants reported by healthcare professionals were mapped to only six TDF 

domains compared to 11 TDF domains covered by patient studies. Only patient 
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studies reported determinants which were mapped to the TDF domains ‘Intention’, 

‘Memory, attention and decision processes’ and ‘Emotion’. These domains included 

determinants such as denial of the illness or need for treatment, 

forgetfulness/carelessness and fear of addiction to or side effects of medication, 

respectively (see Table 2.3 for more details).  

Furthermore, ‘Goals’ and ‘Skills’ domains were reported in patient studies, albeit 

infrequently. An example of determinants in these two domains includes different 

priorities over medication taking and provision of training to manage bipolar disorder.  

Healthcare professionals reported modifiable determinants of adherence themed 

around lack of knowledge about medication, shared decision making, belief in self and 

perceived control, belief that medication is not needed, belief about positive or 

negative effects of medication, side effects, ineffective medication and irregular 

routine.  

Two database-based studies (116,117) reported medication formulations (such as 

tablets, injections) and the number of medications as determinants, both of which were 

mapped to ‘Environmental context and resources’ domain.  

 

2.4  Discussion  

Synthesis of the literature through the theoretical lens of the TDF has enabled us to 

identify those negative emotions evoked by medication taking and intentional non-

adherence make a notable contribution to non-adherent behaviour. In contrast to the 

focus of existing interventions on practical barriers to adherence (165,166), healthcare 

professionals should additionally address negative emotions and lack of intentions. 

In common with previous evidence syntheses, modifiable determinants were primarily 

barriers to adherence (39,63) with few reported facilitators. This may be an artefact of 

the included studies focussing on the challenges experienced by patients rather than 

seeking to explore potential solutions. This hypothesis is supported by a third of the 

included studies explicitly seeking only barriers to medication adherence. For the few 

studies exploring facilitators, determinants that are not the opposite of barriers, such 



 

 

as wanting to keep the mood stable and not wanting to be hospitalised, have also been 

reported (135,140). A strength of the present review is that we did not restrict the 

search to only adherence barriers; thus, we have identified a gap in the literature.  

Current adherence interventions in bipolar disorder focus mostly on education 

regarding medication and bipolar disorder, cognitive therapy to address negative 

attitudes and beliefs, family therapy to encourage social support, and technology such 

as text messaging to address forgetfulness (21,85,165,166). Furthermore, adherence 

support in the UK focusses on shared decision making regarding the choice of 

medication, side effects profile of medication, cost of medication, and exploring 

patients' beliefs (21,85). However, in this study, we found a broad range of other 

modifiable determinants that may be affecting medication adherence. This study 

provides healthcare professionals with a comprehensive list of modifiable 

determinants of medication adherence, some of which are underappreciated by 

healthcare professionals and unaddressed by existing adherence interventions.  

 

Advantages of mapping modifiable determinants to the TDF 

Mapping determinants to the TDF allows them to be linked to BCTs. Thus, this study 

provides a foundation for developing a complex adherence intervention tailored to 

patients’ needs based on their predominant determinants of adherence. The most 

frequently reported TDF domains of ‘Beliefs about consequences’ and ‘Environmental 

context and resources’ indicate that working with the patient’s belief system, 

medication acceptability and tolerability are vital to support medication adherence. 

However, other modifiable determinants, particularly in ‘Intentions’, ‘Memory, attention 

and decision processes’ and ‘Emotion’ domains, presented in this study may be 

equally or more relevant to individual patients. Thus, identifying the modifiable 

determinants most pertinent to an individual patient is critical to providing patient-

centred adherence support. 

The most frequently reported domain ‘Environmental context and resources’ was 

primarily related to medication characteristics such as side effects, treatment regime, 

medication effectiveness or cost etc. This finding accords with previous studies 



 

 

(39,63,167,168). Side effects were represented in the domains of both ‘Environmental 

context and resources’ and ‘Beliefs about consequences’. This was because patients 

reported non-adherence arising from both experiencing side effects and being 

concerned that side effects may result from taking the medication. Each requires a 

different BCT; for example, the former may be better addressed by ‘restructuring the 

physical environment,’ e.g., by changing medication with a lower propensity of a 

particular side effect that the patient is experiencing. In contrast, the latter aligns with 

BCTs such as ‘pros and cons,’ e.g., discussing the risk and benefits of taking and not 

taking the medication (80). 

The dominance of ‘Beliefs about consequences’ on medication adherence in this 

review is supported by other studies using the TDF (46,169). Belief about the necessity 

or concerns of medication were frequently reported determinants of adherence within 

this domain. As often noted in clinical practice, many people stop taking their 

medication once they feel better, believing they no longer need them. On the other 

hand, some people believe they do not need medication at the start of the treatment 

and thus do not initiate them. Therefore, BCTs such as ‘pros and cons’ may play a 

vital role in medication adherence (80).  

The absence of determinants mapped to the TDF domains ‘Optimism’, 

‘Reinforcement’, and ‘Behavioural regulation’ does not necessarily mean that these 

three domains are unimportant to medication adherence in bipolar disorder. Previous 

studies may not have explored these specific domains. Some adherence intervention 

studies suggest that ‘Reinforcement’ using financial incentives may improve 

adherence (170). Similarly, optimism, as measured by the revised Life Orientation Test 

(171), was reported to lead to improved adherence in acute coronary syndrome (172). 

Revised Life Orientation Test includes statements such as “Overall, I expect more 

good things happen to me than bad.”, “In uncertain times, I usually expect the 

best.”(171). However, these may not be modifiable. Future work should explicitly 

investigate the extent to which these unrepresented domains are relevant to non-

adherence in this population and whether they are modifiable in the context of 

medication adherence.  

While there was a significant overlap between determinants reported by healthcare 

professionals and patients, there were also notable distinctions. These distinctions 



 

 

may explain the limited progress made by healthcare professionals in identifying and 

addressing non-adherence (83,84). However, these distinctions may also have arisen 

due to the small number of studies exploring the clinician’s perspective.  

Healthcare professionals reported determinants mapped to less than half of the TDF 

domains, suggesting that healthcare professionals may not be aware of the broad 

range of determinants affecting medication adherence or studies were not designed 

to elicit this information from healthcare professionals. The influence of negative 

emotion evoked by taking medication and intentional non-adherence was the most 

notable omission from healthcare professionals’ perspectives. This incomplete picture 

may result in adherence support poorly reflecting patients’ needs (47). This is evident 

from current adherence support being focused on a very limited number of 

determinants (21,165,166,173).  

 

Strengths and Limitations 

This systematic review offers three novel aspects in the field of medication adherence 

research in bipolar disorder. Firstly, the study focuses on potential adherence 

intervention targets by reporting only modifiable determinants. Secondly, as the 

application of theory is a core requirement for developing and implementing complex 

interventions, our use of a theoretical framework provides the foundations for 

developing future medication adherence interventions and their implementation. 

Finally, the comprehensive nature of a theoretical framework rather than an individual 

theory has enabled us to identify gaps in the literature.  

The deductive nature of the framework synthesis method (30–33) has the potential to 

restrict the nature of identified determinants. However, the comprehensive nature of 

the TDF should enable the identification of all determinants relevant to the behaviour 

change (34). Moreover, any determinants which cannot be mapped to a TDF domain 

would have been mapped to the ‘Other’ domain if needed. A lack of detailed 

description of the determinants in some studies risked mapping them to incorrect TDF 

domains. For example, some studies described ‘hassle to acquire medication’ as a 

determinant of adherence. It could mean the patient has difficulty obtaining medication 



 

 

due to not knowing how to order their prescription or difficulty remembering to order a 

prescription or lack of transport/money/time to order a prescription. Each interpretation 

would be mapped to a different TDF domain. Further qualitative work with patients will 

facilitate these further refinements in mapping. 

The study presented the modifiable determinants of adherence identified from a wide 

range of study designs. We recognise that the medium via which data are collected 

can influence the range of determinants captured. For example, interviews may elicit 

a greater range of determinants that are personal to the individual versus a structured 

survey of potentially relevant determinants (174). This non-restrictive approach has 

contributed to identifying a list of modifiable determinants as comprehensively as 

possible which was one of the goals of this study. 

 

Implications for research 

The application of a theoretical framework to the systematic review has enabled us to 

identify gaps in the literature where researchers have not sought to investigate the 

relevance of facilitators of adherence. Further work to explicitly capture the facilitators 

of adherence may help design future adherence interventions. The existing literature 

mostly represents the patient voice; absence of the patient’s families and friends’ voice 

is a notable gap given their role in supporting medication adherence in people with 

mental health problems (175). Future research exploring patients’ families and friends’ 

views on modifiable determinants of medication adherence in bipolar disorder is 

therefore needed. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

CHAPTER THREE 

Interviews and Focus Group Discussions with Patients with 

bipolar disorder and their families and friends 

 

 

 

 

 

 

 



 

 

3.1 Introduction 

The magnitude of the problem of non-adherence, its clinical and financial implications 

have been previously discussed in Chapter 1. The systematic review, described in 

Chapter 2, identified extensive lists of modifiable determinants and also described 

studies exploring these determinants. However, there are clear gaps in the literature 

exploring such determinants of adherence. This chapter will explain the qualitative 

research with patients with bipolar disorder and their families and friends.  

Medication taking is a health behaviour, but the rare use of behaviour change theory 

in investigating modifiable determinants of adherence is notable. Moreover, studies 

utilising behaviour change theory to explore adherence determinants typically focus 

on a single theory, e.g. necessity concern framework (176). Such an approach may 

identify only a limited number of determinants that come within the scope of that 

theory. A comprehensive framework, such as the Theoretical Domains Framework 

(73), which captures most theories and theoretical constructs related to behaviour 

change, is a valuable tool to explore an extensive list of adherence determinants.  

The majority of studies investigating adherence determinants were surveys and 

interviews (18). This is understandable as patients may feel more comfortable 

discussing in individual interviews than in group discussions like a focus group. 

However, focus groups have their own advantages such as the generation of new 

ideas from brainstorming and group dynamics absent in interviews (177). The focus 

groups are more natural environment than interviews due to group interaction where 

participants are influencers and are influenced by others at the same time (177). Focus 

groups thus benefit from spontaneity where respondents reveal more than their own 

frame of reference (177). Moreover, from a practical point of view, focus groups are 

cheaper, quicker and able to get opinions from many participants at once. 

And finally, the lack of families and friends’ perspectives on modifiable determinants 

of adherence is a significant gap because families and friends play an important role 

in supporting adherence in mental health. Involving families and friends in the focus 

group and interviews was also suggested by a patient and public representative in our 

Research Advisory Board before identifying this gap through our systematic review. 

The board acknowledged that families and friends play a significant role in medication 



 

 

adherence, particularly among patients with a mental health disorder. Yet, our 

systematic review did not find any studies exploring determinants of medication 

adherence from families and friends’ perspectives. Thus, including families and friends 

in our qualitative work will help bridge knowledge gaps in this area.  

Therefore focus groups and interviews with patients with bipolar disorder and their 

family and friends were conducted with the following objectives: 

• To establish patients and their families and friends’ interpretations of literature 

reported modifiable determinants of adherence  

• To identify any modifiable determinants of adherence not reported in the 

literature 

• To establish the relevance and importance of literature identified modifiable 

determinants of adherence from the perspective of patients and their families 

and friends 

 

Study Design and rationale 

Focus groups are popular and widely used method in qualitative research across the 

social sciences (178), representing a cost-effective and flexible approach to elicit 

peoples’ understanding, views or opinions about a particular topic (178,179). They are 

now a standard part of developing valid and reliable survey instruments, representing 

a cost effective and flexible approach to exploring participants’ attitudes and 

responses (179). Interaction between research participants is a key feature of focus 

group research (174). It is, therefore, an excellent choice of methodology when the 

purpose of the research is to elicit peoples’ understanding, views or opinions about a 

particular topic (178). Moreover, individual views can be collated to explore group 

perspectives and seek consensus. The focus group method will also be beneficial in 

eliciting the language that participants use with relation to adherence determinants, 

which will be utilised to further develop and refine the determinants to reflect patient 

terminology and expression (178). Focus groups can also help participants explore 

the prioritisation of the prominent issues (174) and will thus facilitate the prioritisation 

of determinants of adherence for each behavioural domain. 



 

 

The decision to conduct interviews in addition to focus group discussions was led by 

a PPI representative in the Research Advisory Board because the topic of 

conversation can be highly sensitive for some patients who may not want to discuss it 

in group settings. Thus, offering an option of individual interviews will likely attract 

patients and their families and friends who otherwise might not have participated in 

this research. Individual interviews also allow the researcher to understand the issue 

in greater depth from the patients or their families and friends’ perspectives and may 

also generate a broad range of determinants compared to focus groups (180). Using 

both interviews and focus groups will also provide a degree of triangulation. 

The importance of using qualitative exploration to establish determinants to particular 

behaviour has been established by many researchers. For example, McEachan et al. 

used focus groups to establish determinants to worksite physical activity (181) and 

reported that the focus groups facilitated the identification of additional determinants 

and offered a greater depth of understanding to those already elicited in the literature. 

A similar finding was also reported by other focus groups and semi-structured 

interviews to identify obstacles to and motivations for adherence to glaucoma 

therapies (182).  

Whilst I anticipate that our systematic review would have produced a robust list of 

determinants of medication adherence, the focus group and interviews with patients 

and their families and friends will explore any further determinants not already elicited 

in the literature; provide their own interpretation, refinement and prioritisation of the 

determinants. The findings from the focus group and interviews will help us develop 

questionnaire statements. 

In addition, undertaking the focus groups and interviews will also facilitate the 

incorporation of clinical guidelines into the intervention design. Guidelines issued by 

NICE recommend that researchers should work in partnership with individuals when 

developing behaviour change interventions and involve the target population in the 

planning and design phases of the intervention development. Moreover, the guidelines 

also stipulate that collaborations with the target population should be used to take 

account of lay wisdom about determinants and change where possible (52). 

 



 

 

3.2  Method 

3.2.1 Patient & Public Involvement in preparation for the study 

In preparation for this study, I organised an informal discussion with six patients and 

a family member for an hour in October 2018 in Norwich. The discussion was semi-

structured to get the views of participants on recruitment strategies, logistics (choice 

of venue, location, time, duration etc.) to carry out focus groups and interviews, things 

that may support or hinder people attending focus groups and interviews, facilitators 

and barriers for open and honest discussion during the focus group and interviews, 

and any other issues we need to take into account. The outcome of this informal 

discussion guided our method. Our objectives for this informal discussion were to 

explore: 

I. Recruitment strategies (best way to recruit patients and their families and friends 

for the study): While we had thought of the clinical team at NSFT and NSFT 

Recovery College as our main route of recruitment patients and their families and 

friends group suggested Norwich and Norfolk MIND might also attract participants.  

 

II.  Logistics (choice of venue, location, time etc., to carry out focus group and 

interviews): Most participants preferred venues outside NHS or University 

settings. Their preferred duration of the meeting is 1.5 to 2 hours with comfort 

breaks. 

 

III.  What would support and hinder people attending focus groups and interviews? 

The group suggested that the good transport link to the venue, being clear about 

any benefits or incentives from the beginning, informing and ensuring the 

protection of privacy and confidentiality would support people joining the study.  

Some people may be late or might not turn up for various reasons. AP will call all 

participants in the study the day before the meeting as a reminder to attend focus 

groups or interviews as appropriate.  

 

IV.  What would encourage or discourage open and honest discussion during focus 

group and interviews (including terminologies, language etc., to use)? 

The group said that the people would likely to speak their mind if they knew for 

sure what was said at the meeting would be confidential and if they understood 



 

 

that the research would have potential benefit to patients. The group also 

suggested that providing specific topic/questions about the research in advance 

would be helpful, so is a less hierarchal dress for the moderator/facilitator (not in 

a business suit but should be clear that who is leading the discussion). Some in 

the group felt strongly that many patients might speak their minds freely in online 

settings than in person.  

 

V.  Any other issues we need to consider 

Online focus groups or interviews may be better for some patients as some may 

not want to talk in person or may not feel comfortable. As a direct result of this 

informal discussion, we are now offering participants a choice to attend face to face 

or online focus groups or telephone or online interviews. 

 

The group also highlighted the importance of plain language in documents and during 

the focus group discussion or interviews. Patient and their families and friends in the 

Research Advisory Board helped me review the patient information sheet, screening 

survey and consent form. Patients felt this was an important topic of research and 

would really like to be part of the research.  

 

3.2.1 Study settings, eligibility criteria and recruitment 

Participants for the focus group and interviews were from Norfolk and Suffolk counties 

in England. Participants from both primary and secondary health care services took 

part. Eligibility criteria for participants are described below. 

Patient inclusion criteria: 

• Adult 18 years or older with a diagnosis of bipolar I or II AND 

• Prescribed at least one medication for bipolar 

Patient’s families and friends inclusion criteria  

• Caring for a person who meets the patient inclusion criteria above AND 

• At least two hours per week contact time with the patient AND 



 

 

• 18 years or older  

 Exclusion criteria  

• Unable to read and/or speak English OR 

• In-patients in the hospital wards OR 

• Patients who lack capacity OR 

• Unable to provide informed consent OR 

• Paid professional carer for the patient 

 

Figure 3.1 below summarises the participant recruitment process for this study.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 3.1: Recruitment process for focus group/interviews with patients and 

their families and friends 

 

                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Study pack displayed in communal area in NSFT 

Recovery College, NSFT Outpatient, MIND 

charity. Healthcare professionals in the outpatient 

clinic will proactively support recruitment. 

Poster (See appendix 3.1) advertisement of 

the study in NSFT outpatient clinic and 

electronic advertisement of the study via 

NSFT Weekly bulletin and on Social Media. 

No further 

action taken. 

AP will contact patient / their 

families and friends to thank them 

for their interest and will explain 

reason for not including them. AP 

will also offer them an opportunity 

to take part in cognitive interviews. 

AP or member of the NSFT checks and logs receipt of consent form 

and screening survey. If forms received are incomplete or only one 

of the forms is received AP or member of the NSFT will contact 

patients / families and friends to complete all questions / forms. 

 

Patients / families and friends who are 

interested in the study will email or phone AP 

or member of the NSFT who will post or 

email the study pack. As a reminder, AP or 

member of the NSFT will contact patient / 

their families and friends who has not 

responded after 4 weeks.   

 

Interested patients / families and friends read the 

information sheet, complete the consent form and 

screening survey in the clinic and leave it with the 

clinic staff or post it to AP using free prepaid 

envelope.  

OR the patient / their families and friends take the 

study pack home to look at it later.  

 

Participant is suitable 

for study. 

Participant is NOT suitable for the 

study, for example patient without 

bipolar disorder or oversubscribed 

demographic group etc. 

Patient / their families and friends decides to participate in 

the study and returns screening survey and consent form 

to AP using pre-paid envelope or submit it online. 

 

Patient / their families and friends will read the content of study pack and 

will make their decision on whether or not to take part in the study. 

Patient / their families and friends 

decides not to participate and does 

not return screening survey and 

consent form.  

AP or member of the NSFT will contact the patient or their families and 

friends to thank them for their interest in the study and to arrange a date and 

time for the focus group or interviews based on answers to screening survey. 

2-3 days before the focus group or interviews AP will call the participants as a reminder to attend 

the focus group or interviews and to test the Skype for online focus group or interviews. 

II. Use a topic guide to facilitate the discussion with probing questions to ensure that issues relevant 

to the research topic are covered. 



 

 

Participants were offered £10 for up to an hour-long interview and £20 for up to 2 hours 

focus group discussions. 

We used a maximum variation purposive sampling technique (183) to ensure that a 

wide range of demographic characteristics and people in different spectrums of the 

disorder (e.g., managed with one medication or multiple medications) are included. 

We will achieve this by capturing non-modifiable factors known to influence medication 

adherence in a screening survey.  

We recruited participants through NSFT Recovery College, NSFT outpatient clinics 

Norwich and Central Norfolk MIND and social media (e.g., Twitter).  

Study packs 

The study pack was available in both paper copy or online and contained: 

I. Participant information sheet (See Appendix 3.2) 

II. Screening survey (Appendix 3.3) 

III. Consent form (Appendix 3.4)  

IV. Pre-paid self-addressed envelope for returning screening survey and consent 

form (only for paper copy) 

Potential participants could complete the screening survey and consent form on paper 

and return it using the pre-paid envelope provided or online by scanning the QR code 

found on the Patient Information Sheet, Consent form and Screening Survey.  

The rationale behind including the screening survey in the study pack was to support 

our aim of having a good mix of people in the study. We will purposively sample 

according to the following known non-modifiable factors associated with non-

adherence (184,185): 

• Age 

• Gender 

• Length of bipolar diagnosis 

• Number of regularly prescribed medicines 

• Paying prescription fee 

• Health literacy level 



 

 

Health literacy level will be measured using a single validated item relating to how 

frequently the participant needs assistance with reading health related materials (186). 

Additionally, the screening survey will capture preference for attending a focus group 

or interview, whether face-to-face, online or by telephone. The inclusion of each 

section of the screening survey was explained to participants in the patient information 

sheet so that the rationale behind being asked the questions is understood. Informed 

consent was obtained from all participants.  

 

3.2.2 Sample size  

Focus group sample size recommendations vary widely and can range from two focus 

groups to 40 or more per study (180). A recent systematic review reported that more 

than 80% of all themes were discoverable within two to three focus groups, and 90% 

were between three to six focus groups (180).  

We planned to conduct up to five focus groups in a convenient location, each with six 

to eight participants. Given that we already have an extensive list of modifiable 

determinants from our systematic review, five focus groups should suffice. We also 

offered an option for one-to-one interviews to provide an opportunity to collect views 

from patients, families, and friends who may find it difficult to discuss issues in open 

group discussion. We anticipate six to eight one to one interviews. Two to three focus 

groups will include patients with bipolar disorder, and two focus groups will consist of 

families and friends. Separating patients and families and friends in focus groups was 

recommended during our informal consultation with patients and their families and 

friends as detailed in section 3.2.1. 

The focus group discussions and interviews were based on the TDF domains, and the 

modifiable determinants of adherence mapped to these domains as discussed in 

Chapter 2. Fourteen TDF domains were not possible to be covered during an hour-

long interview or a 2-hour focus group. And interviews lasting over an hour or focus 

group for longer than two hours is neither reasonable nor desirable (177). Thus, we 

divided the TDF domains into: Group ONE and Group TWO. Each group’s participants 

covered nine TDF domains as shown in table 3.1 below. 

 



 

 

Table 3.1: TDF domains and number of determinants of adherences discussed 

by two groups of focus groups and interviews participants 

Group One: TDF domains (number of 

determinants of adherences) 

Group Two: TDF domains (number of 

determinants of adherences) 

1. Environmental Context and 

Resources (8) 

2. Emotion (8) 

3. Social influences (5) 

4. Intentions (5) 

5. Social/professional role and Identity 

(3) 

6. Skills (2) 

7. Reinforcement (0) 

8. Optimism (0) 

9. Behavioural Regulation (0) 

(Total number of determinants in Group 

One = 31) 

1. Belief about consequences (11) 

2. Knowledge (7) 

3. Memory, attention and decision 

processes (4) 

4. Belief about capabilities (3) 

5. Goals (3) 

6. Skills (2) 

7. Reinforcement (0) 

8. Optimism (0) 

9. Behavioural Regulation (0) 

(Total number of determinants in 

Group Two = 30) 

Colour codes: The colour of text indicates how frequently these TDF domains were 

reported as adherence determinant in the systematic review described in Chapter 2.  

Blue = Most frequently reported (>50% of studies reporting these TDF domains)  

Green = Frequently reported (>20% <50% studies reporting these TDF domains)  

Amber = Less frequently reported (>10% <20% studies reporting these TDF domains) 

Yellow = Frequently reported (>20% <50% studies reporting these TDF domains)  

Red = Not reported TDF domains 

 

Allocation of TDF domains for Group ONE and Group TWO participants in table 3.1 

above was based on: 

• Ensuring an equal number of TDF domains and modifiable determinants of 

adherence (items) in each group 

• Assigning TDF domains to each group based on the frequency with which it is 

reported in the systematic review from chapter 2, the TDF domains were 



 

 

divided into four categories: most frequently reported, frequently reported, least 

frequently reported and unreported, as presented in table 3.2 below.  

 

Table 3.2: Frequency of TDF domains represented in the systematic 

review of modifiable determinants of medication adherence in bipolar 

disorder 

  TDF Domains 

No. of 
Studies 
reporting the 
TDF 
domains 

% of studies 
reporting the 
domain 

Most frequently 
reported (>50%) 

Environmental context and 
resources 

39 71% 

Belief about Consequences 33 60% 

Frequently reported 
(>20% to <50%) 

Knowledge 22 40% 

Social influences 21 38% 

Memory, attention and 
decision processes 

19 35% 

Emotion 13 24% 

Intentions 12 22% 

Less frequently 
reported (>10% 
<20%) 

Social/professional role and 
identity 

9 16% 

Beliefs about capabilities 6 11% 

Least Frequent 
(>0%<10%) 

Goals 3 5% 

Skills 2 4% 

Not reported (0%) 
Optimism, Reinforcement,  
Behavioural Regulation 

0 0% 

Colour codes: The colour of row/s indicates how frequently these TDF domains were 

reported as adherence determinant in the systematic review described in Chapter 2.  

Blue = Most frequently reported (>50% of studies reporting these TDF domains)  

Green = Frequently reported (>20% <50% studies reporting these TDF domains)  

Amber = Less frequently reported (>10% <20% studies reporting these TDF domains) 

Yellow = Frequently reported (>20% <50% studies reporting these TDF domains)  

Red = Not reported TDF domains 

 



 

 

Thus, participants in Group A were allocated to discuss one most frequently reported 

TDF domain ‘Environmental context and resources’; two frequently reported domains 

‘Emotion’ and ‘Social influences’; one least frequently reported domain ‘Skills’. A 

similar distribution of TDF domains for participants in Group B is shown in table 3.1. 

This grouping was planned to give participants in both groups the right and equal 

amount of time to discuss each domain. It is expected that participants will take more 

time discussing the most frequently reported domain than for the least frequently 

reported. Three unreported TDF domains, ‘Optimism’, ‘Reinforcement’ and 

‘Behavioural regulation’ were included in both groups to explore these domains with 

all participants. This is to ensure that whether these unreported domains were 

primarily missed in previous studies due to study design or whether they do not 

influence medication adherence in bipolar disorder or whether they were interpreted 

by participants in different ways so that they are mapped to another TDF domain. TDF 

domain ‘Skills’ was included in both groups as it was one of the least frequently 

reported domains. Additionally, adding ‘Skills’ to Group B means both groups have an 

equal number of TDF domains and number of determinants.  

The sequencing of the TDF domain was planned for smooth conversation, i.e., starting 

with the most frequently reported domains mean most people are likely to have 

experienced most or some determinants on the list, which will make an initial 

conversation easy. Whilst unreported TDF domains were left at the end to provide 

more time and discussion.  

 

3.2.3 Conduct of focus groups and interviews  

I had initially planned to conduct face to face or online focus group discussions but 

due to COVID restrictions, only online focus groups were possible. In preparation for 

online focus groups, I confirmed the date and time of the focus group with participants, 

I posted the confirmation letter along with a £20 voucher and 7-page handouts (either 

Group 1 or Group 2). I confirmed the receipt of these at least a week before the focus 

group and I also trialled Skype conferencing with each of the participants to ensure no 

technical issues. I also called them 2-3 days before the focus group discussion to 

reconfirm the time and date. I sent a link to the online meeting 10minutes before (also 

to set as another reminder of the meeting) the online focus group meeting. 



 

 

In preparation for telephone interviews, I confirmed the date and time of the interview 

and posted the confirmation letter along with a £10 voucher and 7-page handouts 

(either Group 1 or Group 2). I confirmed the receipt of these at least four days before 

the interview and I also called them a day before the interview to reconfirm the time 

and date.  

The handouts sent to the participants in preparation for focus group discussions and 

interviews are available in Appendices 3.5 and 3.6. The handouts include a brief 

explanation of the TDF domain, the modifiable determinants of adherence within those 

domains and three specific questions that we will be discussing.  

I practised mock interviews and focus group discussions with my UEA colleagues and 

supervisors.  

I conducted the focus group discussions with a co-facilitator (SS/DB) using Skype. In 

the focus group, the researcher has less influence than in one-to-one interviews, 

allowing data and insights to be generated from a social context. AP telephone 

interviewed participants. Interviews lasted about an hour (35 to 75 minutes) on 

average and focus group discussions continued for about two hours with a short 

refreshment break in the middle. Both interviews and focus groups discussions were 

semi-structured. A topic guide (See Appendix 3.7) was used for focus groups and 

interviews to keep the discussion on track and on time. Figure 3.2 details the structure 

and time allocation for each TDF domain during focus group discussion. The same 

approach was followed for interviews.  

 

 

 

 

 

 

 



 

 

Figure 3.2 Summary of focus group discussion structure 

               Steps             Time allocated 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 minutes  

Introduce the first TDF domain (Knowledge). Explain how this domain 

has been reported to affect adherence in the literature. We will explain it 

in the form of themes as shown in Appendices 3.5 or 3.6.  

 

AP will ask the group for their thoughts. Using the topic guide AP will 

probe with questions such as “Does knowledge about bipolar disorder 

affect whether or not you take your prescribed medication for bipolar?”  

At the end of the discussion of the first TDF domain AP will ask further 

question to identify any gap in the literature and relevance to patients 

with question such as  “Are there anything in terms of knowledge area 

that you think helps or hinder medication taking?” “How important is the 

knowledge about bipolar disorder for you to take medication?” 

 

30 minutes 

Introduce and explain the second TDF domain and repeat above process 

Process continues until first four TDF domains have been considered 

10 minutes Break for refreshments 

40 minutes Process resumes until nine TDF domains have been considered 

5 minutes Focus group summary and close, participants thanked and informed of 

next phases of questionnaire development 

Introductions, study background, ‘ground-rules’ and agenda setting 10 minutes 

AP will ask the group if we have missed anything that may help or hinder 

a person taking their prescribed medication. 

10 minutes 



 

 

3.2.4 Data collection and analysis 

Both focus group discussions and interviews were sound recorded. I transcribed the 

audio data verbatim for an interview. The rest of transcription was carried out by an 

NSFT professional transcriber. This transcribed data was inputted into NVivo 12 (103) 

for analysis. 

I undertook the primary analysis of the data with regular input from DB, AD and JT. 

Transcribed data were analysed using NVivo 12 (103). A ‘best fit’ framework approach 

(187) was used to analyse the data. The priory identification of many key adherence 

determinants and their mapping to a framework makes the ‘best fit’ framework 

approach more suitable. At the same time, framework analysis is an established, 

transparent and rigorous method for qualitative data analysis. Additionally, the best fit 

approach provides us with the flexibility our study needs: a priory framework and prior 

identification of key constructs. The framework approach contains five distinct, inter-

linked phases of data analysis (188,189): 

1. Familiarisation – to become familiar with the focus groups and interviews data 

by listening to the audio or reading the transcripts 

2. Identifying a thematic framework or coding – Identifying all the modifiable 

determinants of medication adherence within the text and coding them to 

relevant TDF domains 

3. Indexing – Indexing all the modifiable determinants and their TDF domain 

4. Charting - Rearranging the data according to the appropriate part of the 

thematic framework to which they relate and forming charts 

5. Mapping and interpretation - using the charts to define concepts and develop 

themes 

After reading the transcript, I extracted the chunk of text or paragraph where 

participants were expressing their thoughts on what was affecting their adherence. 

These texts were coded to the TDF domains as it was our priory framework. Another 

reviewer (AP, AD, DB and SS) double checked these coding. Any disagreement was 

resolved through discussion between the two reviewers or the involvement of the 3rd 

reviewer. These coding were then indexed, and a framework matrix was created. 

Based on all the determinants identified, key themes were generated. 

 



 

 

Based on individual interviews and focus group discussions with patients and their 

families and friends, modifiable medication adherence determinants identified from the 

systematic review were refined, prioritised, and some new determinants not reported 

in previous literature were also identified. The prioritisation of the determinants was 

based on three key criteria: 

• Direct causal relationship between the determinant and adherence (e.g., fear 

of side effects from Lithium stopped me from taking them in the first place) 

• Sense of strength of determinants to influence adherence (e.g., I firmly believe 

that not taking medicines will lead me to hospitalisation) 

• Strength of corroboration (e.g., not being listened to as a barrier to adherence 

was reported by the majority of participants) 

 

In qualitative research, the researcher is also a part of the research process. Thus, 

researcher’s experiences, knowledge and beliefs can influence and contaminate the 

research processes, data collection, interpretation and end result. This may lead to 

biased findings and inaccurate reflection of participant’s views. In order to reduce such 

risk, the researcher need to self-critique and self-appraise their experiences and 

preconceptions that may influence research. The analytic attention to the researcher’s 

role in qualitative research is termed reflexivity (177) which aim to promote objectivity 

in qualitative research. Reflexivity acknowledges that a total abstention of researcher’s 

preconception is unlikely, and researchers are encouraged to be transparent thorough 

the research process.  

 

As a practicing clinical pharmacist, I knew that I had preconceived ideas about 

determinants of adherence. For example, determinants related to TDF domain 

‘knowledge’, ‘environmental context and resources’, ‘beliefs about consequences’ and 

‘skills’ were predominant in my experience. However, to minimize the risk of my 

influence during participants discussion and data analysis I took following steps: 1) 

explored and identified my preconceived ideas about determinants of adherence 2) 

being attentive and fully focussed on participant’s discussion and restrained myself 

from taking any position regarding adherence determinant and their importance 3) 

suspend my knowledge and experience during the discussion and analysis. 

Continuous acknowledgement of my own preconceptions and being mindful of their 



 

 

influence on the research helped objectivity and robustness of the findings. An 

interesting example here is noteworthy to explain my reflexivity. As a devout meditator 

when a participant talked about mindfulness as a way of managing their bipolar 

disorder it resonated with me and I went to explore this further in the first interview 

despite not being explicitly relevant. However, after hearing the audio recording after 

the interview I became aware that it was my belief in meditation influencing the 

discussion and I was somehow trying to make a connection with adherence. In the 

subsequent interviews and focus group discussions, I was very mindful of such 

influence and avoided such recurrences.  

 

Ethical Approval 

The study protocol, patient information sheet, screening survey and consent form have 

undergone peer review via NSFT R & D. Ethical approval was received from Health 

Research Authority, England (REC reference:19/EE/0288), see Appendix 3.8.  

 

3.3 RESULTS 

We conducted 26 hours of interviews and four hours of focus group discussions 

involving 34 participants. Twenty-four participants were patients with bipolar disorder, 

and 10 participants were their family and friends. All participants were Whites, 23 

British, and others from other European countries. Five out of 34 (14.7%) were 65 

years or older. The telephone interviews and online focus group discussions took 

place in May and June 2020. Contrary to our initial anticipation of only six to eight 

interviews, most participants chose individual interviews instead of focus group 

discussions. Thus, we held only two focus group discussions but significantly more 

(n=26) interviews. Participants were mostly women representing over 80% (28 out of 

34 participants). Patients’ ages ranged from 28 to 76 years, and their family and friend 

ages ranged from 22 to 62. Participants’ details are shown in table 3.3 below. Patients 

in the first focus group were aged 29, 62 and 66 years old and in the second focus 

group were 26, 31, 32, 45 and 49 years old.  

 

 

 



 

 

Table 3.3: Demographic and other characteristics of participants 

 

Description 

Interview Participants  Focus Group 
Participants 

Patients Family & Friend Patients 

 Group 1   
(N = 8) 

 Group 2  
(N = 8) 

 Group 1 
(N = 5) 

 Group 2 
(N = 5) 

Group1 
(N = 3) 

Group 2 
(N = 5) 

Age range 28 to 66 28 to 76 22 to 62 22 to 62 29 to 
66  

26 to 49 

Gender 
          Male 
          Female 

 
2 
6  

 
2  
6  

 
1 
4 

 
1 
4 

 
0 
3 

 
0 
5 

No. of Medications, 
Range (Median) 

1 to 5  
(3) 

1 to 10  
(3.5) 

NA NA 2 to 3  
(3) 

1 to 7  
(5) 

How often do you miss 
taking a prescribed 
medicine? 
          Rarely 
         Sometimes 
         NA 

 
 
 

6 
1 
1 

 
 
 

4 
2 
2 

 
 
 

0 
0 
5 

 
 
 

0 
0 
5 

 
 
 

3 
0 
0 

 
 
 

1 
3 
1 

Pay for prescriptions? 
            Yes 
            No 

 
6 
2 

 
2 
6 

 
 

NA 

 
 

NA 

 
0 
3 

 
0 
5 

How long have you had 
bipolar disorder?  
Range (Median years) 
                 

<1 year to 
37 years  

(22.5) 

<1 year 
to 

55years  
(14. 5) 

NA NA 

2 to 20 
years   
(12) 

2 to 14 
years  

(6) 

How often do you need 
somebody to help you 
with reading instructions 
or other written material 
from your doctor or 
pharmacy? 
          Sometimes 
          Rarely 
          Never 

 
 
 
 
 
 

3 
1 
4 

 
 
 
 
 
 

5 
1 
2 

 
 
 
 
 
 

NA 

 
 
 
 

NA 

 
 
 
 
 
 

1 
1 
1 

 
 
 
 
 
 

2 
1 
2 

Relationship with patient NA NA Mother, Wife, 
Brother and Friend 

NA NA 

 

A small number of participants in each focus group is worth explaining. Both focus 

groups had six to eight confirmed participants each. However, one participant sent an 

apology (text message) just a few hours before the first focus group meeting. She said 

she was feeling extremely nervous and anxious and didn’t really want to participate, 



 

 

but at the same time, she didn’t want to let me down. I assured her that it was 

absolutely fine if it is making her stressed and doesn’t want to participate as the 

patient’s wellbeing is of utmost importance. I offered her the option of the one-to-one 

interview on another date which she agreed. Another participant emailed me to 

apologise as her child is not well and won’t be participating. I offered her the 

opportunity to participate in the next focus group. A few participants didn’t join the 

meeting despite re-confirming their attendance a few days beforehand. Nearly double 

the number of participants may need to be confirmed for focus groups in the future to 

achieve the desired number of participants in this population.  

 

Themes 

We identified four key themes representing modifiable determinants of medication 

adherence in bipolar disorder: 1) The medication itself, 2) The practicalities, 3) How 

patients perceive themselves and their world, and 4) Working collaboratively. These 

four themes and the relevant modifiable determinants of medication adherence are 

presented in table 3.4 below.  

No new themes were identified after 5-6 interviews in each group. There were very 

few noticeable differences between the adherence determinants reported by male and 

female participants despite very few male participants. Female participants were more 

expressive in terms of lack of support, medication interfering with life and preference 

for non-medicinal treatment. The role of families and friends in medication adherence 

was more pronounced in the families and friends' group than in the patient’s group.  

 

 

 

 

 



 

 

Table 3.4: Theme of modifiable determinants of medication adherence in bipolar 
disorder and their respective TDF domains  

Note: Green Italics = previously unreported or rarely reported, Bold = participants 
prioritised determinants, HCP = Healthcare Professionals  

  

Theme 1: The Medication itself   

Facilitators  Barriers  TDF Domains  

• Acceptable formulation  

• Not having to pay (e.g., >65 or 
other exemptions)  

• Ways to minimise the cost of 
medication (e.g., NHS prepayment 
certificate) 

• Effective medication (Medication 
working/helping)   

• Unacceptable formulations 

• Cost of medication or dossette box 

• Medication not working/helping  

• Pill burden / Higher number of 
prescribed medications   

• Higher dose frequency  

• Experience of Side effects   

Environmental context 
and resources 

 
• Medication sedative effects 

interfering with life/job  

• Medication reducing the quality of 
life   

Goals  

• Decision to take medications if 
the benefit outweighs negative 
effects   

Memory, attention 
and decision 
processes  

• Belief that medication is/will be 
helpful  

• Belief that It is unhealthy or 
unnatural to take medication  

Beliefs about 
consequences  

• Belief about Positive effect of 
medication, e.g., will keep me out 
of hospital   

• Belief that not taking medication 
would lead to relapse or 
hospitalisation  

• Belief that Mental health 
medications are harmful  

• Beliefs that medications make it 
harder to get well in the long term  

• Belief about Negative effects of 
medication, e.g., felt less creative, 
numb  

• Understanding the reason behind 
why to take medications 

• Good understanding of how the 
medication works  

• Learning through experience that 
stopping medications is not a good 
idea   

• Not knowing the risks of stopping 
the medication 

• Not knowing the why medications 
were prescribed  

Knowledge  

 
• Fear of addiction to medication  Emotion 

• Fear of side effects of medication   

• Fear that the medication might alter 
personality, identity (‘Not being 
myself) 

   • Seeing other people having side 
effects   

Social influences   

 

 



 

 

Theme 2: The practicalities  

Facilitators  Barriers  TDF Domains  

• Having a job/routine that does 
not prevent taking medications  

• Being able to maintain a routine 
of medication taking   

• Provision of online ordering of 
prescription and medications  

• Provision of medication delivery 
service  

• Provision of dossette box   

• Provision of easily accessible 
medicine information service  
Providing specific warnings 
related to the risk of stopping 
medications   

• Not having to remember (e.g., 
CPN visits to inject)  

• Irregular (or change of) daily routine or 
work schedule  

• Not having a daily regular routine  

• Chaotic lifestyle  

• Difficulty accessing health service  

• Running out of medications and not 
being able to get them quickly  

Environmental 
context and 
resources 

• Help to remember (putting 
medications in a common visible 
place)   

• Forgetfulness  
Difficulty remembering  

Memory, attention 
and decision 

processes 

• Family member managing 
medication (picking up from the 
chemist, putting in dossette box 
etc.)  

• Family member reminding to 
take medications (e.g., text 
messages reminders)     

Social Influences  

 

 

 

 

 

 

 

 



 

 

Theme 3: How patients perceive themselves and their world  

Facilitators  Barriers  TDF Domains  

   • Not accepting the need for treatment  
• Denial of illness or diagnosis/lack of 

insight into the illness  
• denying illness severity  
• Wanting to use different treatment  
• Not wanting to take 

medications/chemicals  
• Wanting to get a little bit manic  

Intentions 

• Fear of getting unwell, 
relapse or hospitalisation  

• Fear of being sectioned or 
enforced medication  

• HCPs addressing patient's 
Fear (emotion)   

• Medication as an unwelcome reminder 
of the illness  

• Fed up with taking medications  
• Feeling bothered that mood was 

controlled by medication  

Emotion 

• Not Feeling stigmatised (I'm 
not ashamed)  

• Feeling stigmatised and wanting to 
conceal illness/medication 

• Strong dysfunctional belief that nobody 
wants to take medication as a barrier  

• Reading (online, books) about 
negative things about medications  

Social Influences  

• Medication being the top of 
the priority  

• Having a goal to be stable in 
mood   

• Wanting to be able to 
function and look after the 
family  

• Medication not being a priority  Goals  

• Identifies as someone who 
takes medication religiously  

• Medications taking 
embedded in routine (just like 
brushing your teeth or 
putting on clothes)  

• Seeing oneself as not wanting to be 
controlled by medications   

• Patient seeing their role in self-
adjusting the dose as the medication is 
not working as expected  

• Finding it hard to bring oneself to take 
medications  

• Perception that taking medications is 
a weakness  

 Social/professional 
role and identity  

• Having a good understanding 
of bipolar disorder   

• Not knowing about bipolar disorder  Knowledge  

  

 

 

 

 



 

 

Theme 4: Working collaboratively  

Facilitators  Barriers  TDF Domains  

• Patient inherently trusting 
professionals  

• Being involved in the decision 
about treatment choices and 
options  

• Having autonomy and 
control/role over own's 
treatment  

• Not being involved in the decision 
about treatment choices and options  

• Prescriber not listening / lacks 
empathy  

Social/professional 
role and identity  

• Good relationship with 
prescriber  

• Confidence/trust in prescriber 
due to prescriber's 
behaviour/approach/credibility  

• Personal support from the 
healthcare service provider   

• Support from family and 
friends to take medication  

• Positive and optimistic 
communication from HCPs.  

• Working together in 
partnership for recovery  

• Poor relationship with the prescriber  

• Lack of trust in prescriber due to 
competence or credibility of 
prescriber  

• Lack of personal support from HCPs    

• Opposition from family or friends or 
other HCPs   

• Conflicting beliefs between patient and 
prescriber   

• Lack of real choice provided by 
prescriber other than medications   

• Negative/pessimistic communication 
from HCPs  

• Poor Communication (lack of info, 
unclear info, not asking for the patient 
about treatment, lack of 
communication between different 
HCPs) from HCPs  

• Patient self-adjusting the dose as they 
are not getting help from HCPs  

Social Influences  

 
• Lack of personalisation of treatment  Environmental context 

and resources 

 

I. The Medication itself 

Characteristics of the medication itself were voiced by participants as a key factor 

influencing medication adherence. Both the actual experience of the medication and 

patients’ perception of whether it may or may not work were prominent influencers of 

adherence.  

“So, I had tried other things uh a combination of olanzapine and venlafaxine, 

quetiapine um Lithium. I stopped them because they didn't work or help as I 

continue seeing things [hallucinating] and going manic…. but sodium valproate 



 

 

worked …. it manages my symptoms and my bipolar, and so I take them regularly.” 

57-year-old male patient  

“I believe the medication is going to help me, and I kind of want to make sure I 

keep taking them to help my quality of life.” 28-year-old male patient 

Experience of side effects, notably weight gain and sedation, was a common barrier 

to adherence. Often the severity of side effects and their impact on the individual 

patient determined whether patients’ adherence was compromised. For example, one 

patient described how he continued taking his medication despite it causing chronic 

diarrhoea for over a year. In contrast, another patient explained that she stopped 

taking her medication because it made her feel numb and emotionally flat. Patients 

were therefore making decisions to take their medication based on whether they 

thought the positive effects of medications outweighed the negative effects.  

In the absence of side effects experienced, emotions such as fear and worry about 

potential side effects such as the medication changing one’s personality, ‘not being 

myself’ was a determinant of adherence.  

“The only fly in the ointment is knowing about the side effects. Because then it takes 

away all your courage to take the medication.” 66-year-old female  

Participants expressed an overarching positive or negative attitude towards their 

medication which in turn supported adherence and non-adherence, respectively. 

Some participants believed that medication is or will be helpful in keeping them well 

and out of the hospital. Whilst others viewed medications as unnatural, unhealthy and 

even harmful. 

Knowledge of why medications were prescribed and how they work were facilitators 

of adherence. Lack of knowledge about the risk of stopping medication was a barrier 

to adherence and led some people to stop taking their medication.  

“um.. I think there isn’t enough said about the risk of stopping it…..when I stopped 

it before…I wasn’t fully warned of the consequences…it would have been nice if 

they’d warned me.” 66-year-old female patient 



 

 

Whether a patient is happy with the number of medications, medication regimen and 

formulation also determined adherence. For example, many patients preferred oral 

medication and would refuse injection, yet others preferred monthly injections as it 

relieves them from the need for daily medication and also relieves them from the 

cognitive burden to remember to take medication daily. Many patients also suggested 

that free or subsidised medication through UK National Health Service helped them 

take their medication without any financial worries.  

 

II. The practicalities 

Participants described how practical issues often affected their adherence. This barrier 

was most frequently described as forgetfulness which was exacerbated by the 

practicalities of things like the dose being in the middle of the day or changes in routine 

such as holidays or unusual work shifts. Participants also described how they 

sometimes forgot to order or collect their prescriptions or medications.  

The underlying reason for the forgetfulness differed between participants; for some, it 

was driven by the demand; for others, it was purely not remembering or due to 

cognitive impairment such as impaired memory or attention; and yet for others 

forgetting to take medication was because it was not a priority. While many patients 

mentioned difficulty remembering to take medications as a barrier to adherence, some 

patients have put in place a system to make it easier to remember, e.g., putting 

medication on the dining table or bedside table. Many participants mentioned the 

Dossette box or pill organiser being very helpful for taking their medication. For some, 

the dossette box provided a routine and being able to check whether they had taken 

the dose for that day, while for others, it reduced the patient burden to sort out 

medications, e.g., popping out pills etc. 

“…. I am awful in the morning um… I get up and feed my cats. I do everything 

else, but my meds get forgotten.” 26-year-old female patient 

“I think it's, dossette box, probably the single most useful aspect for taking 

medication, they are fantastic, invaluable. I mean, I actually think that the dosette 



 

 

box should be part of the prescription actually.” Wife of a patient with bipolar 

disorder 

Patients’ families or friends can play a significant role in improving medication 

adherence. A mother, who lives 30 miles away from her daughter, explained how she 

orders her daughter’s medication from the pharmacy, sorts them out in a dossette box 

and then reminds her to take medication regularly.  

“…you know I'm not blowing my own trumpet here but at the end of the day, if I 

didn’t organise this, no, she wouldn’t take them. She’d be all over the place, we 

check every morning we text cos I’m at work, so I text her it’s like ‘have you had 

your meds’ and I get her to text me and tell me when she has taken them.” 

Some participants also stated that they have regular nurse visits to their residence to 

administer fortnightly or monthly antipsychotic injections. Such nurse-led medication 

administration helped them with medication adherence. It takes away the need to 

remember to take their medication daily and saves them the hassle of travelling to get 

prescriptions/medications, etc. Some participants mentioned how monitoring their 

mood and medication taking using smartphone Apps or using a chart on the wall 

helped them take their medication as prescribed.  

Getting quick information about medication, e.g., whether one can reduce the dose if 

experiencing some side effects etc., was important to participants.  

“I’ve done that all the time, self-adjust because I thought I can. The other trouble 

is you have to wait three weeks to see your doctor so um I thought that’s ages 

that’s ages but something like my illness you should be able to see someone 

straight away because three weeks you can be in a totally different, so I did 

adjust mine.” 56-year-old female patient 

 

III. How patients perceive themselves and their world  

Patients’ perception of themselves, bipolar disorder and its treatment influenced 

medication adherence.  



 

 

Some patients expressed their dislike of being controlled by medication, and some did 

not take their medication because they saw taking medication as a sign of weakness 

or giving in. 

“Taking meds would make me feel very, very um weak, I suppose…like sort of 

giving in and weak.” 35 years old female patient 

Patients who do not accept a bipolar diagnosis, who lack insight into the illness, who 

deny the severity of the illness or the need for medication and patients who felt 

bothered that their mood was being controlled by medication were more likely to be 

non-adherent.  

“My son did not want to take medication because he says that - he wasn’t ill, 

there’s nothing wrong with him, doctors got it wrong." Mother of a son with bipolar 

disorder 

Patients who saw medication as an unwelcome reminder of the illness or fed up with 

taking medication often stopped or skipped their medication. Patients who viewed 

medication as a harmful chemical and would prefer non-medicinal treatment were 

often non-adherent.  

“I wanted a natural answer really. So, I took things like starflower oil and different 

things. I used to go to the health food shop and the chemist and all that...so I did 

take natural supplements and different things.”  56 years old female patient 

Some patients described how they feel ashamed or embarrassed (e.g., to go to the 

pharmacy to pick up medication), while others expressed that they don’t feel any 

stigma. Whether patients felt stigmatised and wanted to conceal their illness and/or 

medication influenced medication adherence. 

Patients’ view of medication is often a reflection of what they hear or read online, on 

social media etc. And some patients described how they are influenced by negative 

stories about medication in the media. Some patients did not take their medication 

because they believed that nobody wants to take medication, and thus, viewing that 

not wanting to take medication is the norm.  



 

 

“They’re toxic, pharmaceuticals are toxic, nobody wants to take medication, do 

they?” 56 years old female patient 

Patients with a good understanding of bipolar disorder and its treatment tend to adhere 

to their prescribed regimen and vice versa. A 28-year-old male patient discussed the 

importance of understanding bipolar and its impact on adherence: 

“So, every few years, I would have an episode when I was much younger, about 

23, 24. I refused to take medication because I didn’t know what was going on. 

Now, having understood bipolar, I know how important it is to take medications, 

I sort of take it a bit more seriously.”  

Another patient questioned why she needed to go on medication for something like 

this as she said she didn’t have much knowledge about what bipolar disorder was. 

Some patients explained that having knowledge of bipolar disorder helps them realise 

the reasoning behind taking the medication regularly. 

Patients who are fearful of getting unwell, relapse or hospitalisation, being sectioned 

if they don’t take their medication tend to have good adherence. Other patients saw 

taking medication itself as rewarding as they saw positive effects of medications such 

as improved quality of life. Some participants see medication taking as a journey and 

described how they learn through the experience of non-adherence and its 

consequences which later motivated them to take their medications regularly.  

“I’m too scared to not take my medication and end up hospitalised again…I just 

take it because I’m just fearful that if I don’t take it what will happen.” 24 years 

old female patient 

Whether patients see medication taking as a priority or not affected medication 

adherence. Some patients see medication taking as their top priority to remain well 

and stable and identify themselves as someone who takes their medication religiously.  

“My medication is very important to me coz it helps me out in so many other ways 

of my life sort of thing, um, and I don’t think at any point there will be anything 

that can take a priority over my medication, to be honest.” 28 years old male 

patient 



 

 

For others, taking medication is embedded into a daily routine so profoundly that they 

see medication taking as a part of the routine, like brushing their teeth. 

Some patients adjusted their dose without consulting healthcare professionals 

because the medication has not been working to their expectations, and they feel they 

can tweak the dose.  

 

IV. Working collaboratively 

Patients, their family and friends and healthcare professionals working together 

facilitated medication adherence and vice versa. Working collaboratively was primarily 

described in terms of patients’ involvement in their treatment decisions, availability of 

personal support, financial or social reward, the relationship between patients and 

healthcare professionals, conflicting beliefs between patients and healthcare 

professionals, lack of personalisation of treatment and communication. 

Whether patients are being offered treatment choices and whether treatment decisions 

were made in partnership with patients influenced medication adherence.  

“…in my experience, you don’t get a lot of involvement in how you’re treated … 

you’re not really treated as a person with an opinion or any rights…it does make 

you feel like it’s something that’s been imposed upon.” 54-year-old male patient 

Some patients complained that there was a lack of real choice apart from medication 

to manage their bipolar disorder. They suggested that healthcare professionals need 

to work with patients and offer broader treatment options based on their preferences. 

Personal support was described in as psychological support, such as providing 

assurances about medication and practical support, such as sorting out medication. 

Support or lack of it influenced medication adherence. A mother explains how her 

daughter is unlikely to be taking her medication without her working with her daughter 

and providing practical support: 

“If I didn’t organise her medication, no, she wouldn’t take them. She’d be all over 

the place.”  



 

 

Participants saw monitoring of medication adherence by healthcare professionals as 

an encouragement to take their medications. On the contrary, lack of personal support 

from healthcare professionals, making patients feel like the “system doesn't give a 

toss”, discouraged patients from taking their medications. Some patients self-adjusted 

the dose of their medication as they were not getting any help from healthcare 

professionals on time. 

Some participants suggested that some sort of financial, e.g., vouchers or social 

reward e.g., personal care and attention, can facilitate medication adherence. But 

others stated that any such reward is often short lived and unsustainable. 

“Any incentive scheme is short lived cos after a while people won’t be motivated 

by anymore, these things are always short term” Brother of a patient with bipolar 

disorder  

Participants explained how the relationship between patients and healthcare 

professionals was very important for medication adherence. Participants discussed 

how feeling being listened to and understood and feeling like an equal partner in the 

treatment is critical for a good relationship. Similarly, healthcare professionals who are 

accessible, trustworthy, empathetic, friendly, approachable and non-judgemental are 

more likely to have a good relationship. As expected, a good relationship facilitated 

adherence and vice versa.  

“It’s important to have a good relationship because when you lose the trust of the 

patient the likelihood is they won’t take any meds.” 35-year-old female patient 

Poor relationship with healthcare professionals was discussed in terms of not being 

listened to, rushing during the appointment and not showing interest in the patient, not 

being friendly and approachable, not being honest and open about medication, not 

looking at patient’s problems holistically, lack of engagement, information and 

empathy. Some patients explained that their relationship with healthcare professionals 

was dependent upon whether they had confidence in them, and this affected their 

decision on whether to take their medications.  

Some patients mentioned how relationships can deteriorate and adherence can be 

compromised due to conflicting beliefs between healthcare professionals and patients. 



 

 

For example, some symptoms of hypomania led patients to be very energetic and 

productive which they enjoyed but healthcare professionals saw it as symptoms to be 

subdued. Some patients said that they wanted to try and reduce the dose, but 

healthcare professionals are not interested in their views. A 66-year-old lady described 

how her homeopath’s view conflicted with mental healthcare professionals and her 

homeopath often discouraged her from taking her medications.  

Communication plays an important role in encouraging or discouraging medication 

taking. Negative, pessimistic, and poor communication from healthcare professionals 

was described as a barrier to medication adherence. A mother described how her son 

absolutely refused to go on antipsychotic injection because healthcare professionals 

had not communicated well with him: 

“When he was in the hospital, that’s what they decided and said he needs to go 

on a depo [long-acting injection]. And he was just absolutely horrified he said, ‘I 

never consented to this’ and the way at that meeting we had, they almost had a 

smirk about it saying, ‘no you don’t consent to this’. I just couldn’t believe it and 

they didn’t put that very well to him at all. That was absolutely oh my goodness, it 

weighed so heavy on him.” 

This patient took the matter to the mental health tribunal and won the case, so he did 

not go on the antipsychotic injection.  

Most of the determinants of adherence described by patients and their families and 

friends overlapped. There were, however, few notable differences. Medication’s 

interference on the way of life and influence of side effects on medication adherence 

was more pronounced in the patients’ group than in the family and friends’ group. This 

is logical and reasonable as patients are the ones with lived experience. On the other 

hand, family and friends saw their role in supporting medication adherence far more 

critical than patients although some patients explained how they would not have been 

taking their medication if it was not for the support of their family and friends.  

 

 



 

 

Mapping of the determinants to TDF domains 

Table 3.4 presents the determinants of adherence and their corresponding TDF 

domains. Determinants were presented as barriers or facilitators. Some facilitators are 

the opposite of barriers, such as beliefs about positive effects of medication is 

described as a facilitator of adherence whereas beliefs about negative effects of 

medication as a barrier. In other cases, facilitators are described as a BCT to 

overcome the barrier, such as forgetfulness being presented as a barrier and facilitator 

being putting medication in a common visible place like a bedside table which would 

fall under BCT ‘Restructuring the physical environment’ (80). Determinants in italics 

(green) are rarely reported in the literature and those in the bold text are the ones that 

were prioritised by our participants.  

Exploring previously under-reported determinants in addition to well-established 

determinants has provided us with a more comprehensive list of adherence 

determinants in bipolar disorder. Prioritisation of the determinants from the 

perspectives of patients and their families and friends will help us which determinants 

need more focus and resources. More importantly, mapping these determinants to the 

TDF domains will help develop healthcare profession friendly adherence support tool 

with evidence based BCTs.  

 

3.4 Discussion 

Many modifiable determinants we found in our study are frequently reported in the 

literature (20,39,63). So, we will unpick some of the determinants that were unreported 

or less recognised or the determinants which are more nuanced or subtler than 

previously reported. Historically, determinants of adherence are reported without 

differentiating between what is modifiable vs what is not (20,39,63). For example, age 

and ethnicity cannot be modified whereas knowledge about medication can (76). We 

focused on modifiable determinants of adherence in this study as these determinants 

can be targeted in adherence interventions to improve adherence. Some differences 

between male and female participants reported determinants are likely to be due to 

the smaller number of male participants. Nonetheless, the difference was not 



 

 

significant as the difference was more in the magnitude of expression rather than an 

absence of those determinants in male participants.  

The reported relationships between non-adherence and characteristics of the 

medication itself are inconsistent. There are some reports of increased regimen 

complexity such as multiple medicines/multiple daily doses, the experience of negative 

side-effects and sub-optimal efficacy adversely affecting adherence, yet there are also 

reports of them having no effect on adherence (17,27,128,141). The narratives offered 

by study participants offer some explanation for this inconsistency as there is a 

complex interplay between the characteristics of the medication itself and the value 

that the patient attributes to the medication’s ability to improve their overall wellbeing. 

This complexity is in turn, reflected in the two TDF domains of ‘Environmental context 

and resources’ or ‘Memory, attention and decision processes’ being the driving force 

of the non-adherence. In these circumstances, the prescriber is required to facilitate 

the patient in balancing the pros and cons of adhering to the medication. This activity 

will contribute to deciding whether adherence may be facilitated by changing the 

environmental context, e.g., prescribing a different medication, or whether the patient’s 

expectations of medication in terms of complexity, side effects and efficacy may be 

unachievable and therefore require re-shaping. 

Furthermore, in circumstances where concerns regarding the efficacy and side effects 

are voiced by patients, it is essential to distinguish between patient dissatisfaction 

primarily driven by their experience of the medication and dissatisfaction driven by 

beliefs about what may happen. In the former, where possible, a change of medication 

may be warranted whilst the latter requires exploration of the patient’s ideas and 

concerns before any change is considered. This is reflected in mapping these 

determinants to either ‘Environmental context and resources’ for the former or ‘Beliefs 

about consequences’ for the latter. 

Education is a frequently cited component of medication adherence interventions 

(190). Whilst knowing how the medication works and why it is important is an enabler 

of adherence, the absence of this knowledge was not voiced as a barrier. However, 

insufficient knowledge about the negative consequences of suddenly stopping 

medication oneself was a barrier to adherence. Given that excessive information 

provision can both compromise recall by the patient and the patient prescriber 



 

 

relationship (191,192), prescribers may wish to prioritise ensuring that patients have 

a clear understanding of the harms associated with treatment cessation without 

medical advice. 

Forgetting to take medication is a widely reported adherence barrier and this study 

has revealed that under the umbrella of ‘forgetting’, there was a difference in its 

antecedents. For some, it was the environment not being conducive to remembering 

whilst for others, it was a conscious prioritisation decision. Establishing the 

antecedents is essential to selecting the most appropriate behaviour change 

techniques given that a conscious decision relates to motivational factors including, 

‘beliefs about consequences’ and ‘Goals’ TDF domains. In contrast, an unconducive 

environment may be addressed by targeting ‘Environmental context and resources’ 

domain. The conflicting evidence regarding the effectiveness of reminders to improve 

medication adherence (193,194) may be explained by this insight provided in our 

study of different antecedents of forgetfulness.  The mainstay of current practice such 

as text messages or other reminders, pill boxes and education (21,85), is not targeting 

different antecedents leading to forgetfulness. Furthermore, the distinct antecedents 

of forgetting have not been recognised in previous systematic reviews of adherence 

barriers (39,63,165). 

The influence of other people on the ability and motivation of patients to adhere was 

demonstrated by the practical support offered by family and friends to undertake the 

activities needed to adhere such as collecting prescriptions. In the absence of existing 

practical social support, guiding patients to access pharmacy provided services such 

as repeat prescription collection and delivery and technology such as reminder apps 

may address this barrier to adherence. 

Timely access to information to aid a patient’s decision making regarding whether to 

adhere to their prescribed medication directions was important. This emphasises the 

high level of involvement that patients expect in decision making regarding their 

medication. The absence of timely information may therefore lead to patients adjusting 

their medication dosing without first securing expert advice. Adherence intervention 

often comprises education, however, there is a clear distinction between general 

education about medications for bipolar disorder and the tailored advice desired by 

patients to inform their decision regarding medication adherence. Less than half of UK 



 

 

mental health trusts provide patient medication helplines (195); universal provision of 

such a service may address this barrier (195). 

There have been national and global efforts to address the long-held stigma 

associated with mental health problems; for example, the World Health Organization 

led ‘World mental health day’, National Alliance on Mental Illness led ‘Stigma free’ 

campaign and UK Mental Health (Discrimination) Act 2013. However, the negative 

connotations of mental health problems remain present. The resulting negative 

association with taking medications for a mental health problem is a barrier to 

adherence such as being an unwelcome reminder of having a diagnosis of bipolar 

disorder. Similar findings have been reported with medication for physical health 

problems as taking medicines is a reminder of otherwise asymptomatic conditions 

such as hypertension and therefore generating negative emotions such as anxiety 

about having a diagnosed physical health condition (46). In contrast, we have mapped 

this determinant to social influence in recognition of it being driven by the stigma of a 

bipolar disorder diagnosis. This deeply ingrained stigma also manifested as patients 

choosing treatments other than medication. Healthcare professionals should therefore 

be aware that patients may benefit from being supported to reframe how they perceive 

their diagnosis and medication. Potentially relevant BCTs to address this determinant 

are ‘Framing/reframing’, ‘Social Comparison’ and ‘Comparative imagining of future 

outcomes’ (80). 

Fear is often portrayed in the literature as one of the barriers to adherence, such as 

fear of the negative effects of medication (39,63,165). The fear expressed by our study 

participants, however, had a dual effect whereby fear of relapse or hospitalisation 

because of non-adherence was a facilitator of adherence. Thus, our study shows that 

some fear can motivate patients to adhere. Where patients had a bad experience of 

previous non-adherence, a reminder of such events using BCTs like ‘anticipated 

regret’ or ‘imaginary punishment’ may help patients stick to medication taking routine 

(80).  

Social influences are well established determinants of medication adherence 

(39,63,165). Our study shows that patient’s perception of the social norms can affect 

motivation to take their medications, particularly if it is perceived that taking medication 

for mental health is not normal. In such a situation, patients would be better served by 



 

 

healthcare professionals trying to understand the patient’s viewpoint, discussing some 

factual information (BCT such as ‘Credible sources’ or ‘Social comparison’) and then 

negotiating a mutually agreeable and clinically appropriate action plan. Prescribing 

medication in haste without such negotiated plan is unlikely to be helpful in this context.  

Shared decision making and treatment choices affect adherence (113), however, 

involvement in decision making and treatment options are personal choices. Our study 

shows that while patient involvement may be very important for many patients, for 

some patients' decision making and treatment choices could present a great burden. 

For some patients, too many choices and options make it harder as they do not 

consider themselves experts in medication. So, for some, less is more - giving some 

basic info and limited option rather than comprehensive lists of options may work 

better. Thus, healthcare professionals need to tailor information to patient’s needs and 

preferences. It is, however, clear that patients should not feel that the medications are 

being imposed upon them, a clear barrier to adherence. The impact of effective 

collaboration between healthcare professionals and patients on medication adherence 

is well known (39,63,165) (113); however, the impact of such collaboration between 

patients and their family and friends may be underappreciated. Considering the 

significant influence of patients’ families and friends in managing medication in mental 

health patients, their role should not be underestimated. Patients’ families and friends 

may be an untapped resource to improve adherence.  

 

Strengths and Limitations 

One of the key strengths of this study is the use of a comprehensive behaviour change 

framework, the TDF, to guide the discussion during focus groups and interviews. This 

enabled the identification of previously unreported modifiable adherence 

determinants. Another strength is the focus on modifiable determinants of medication 

adherence, thus providing the patients and healthcare professionals with some salient 

pointers that they can work together to improve adherence. Refinement and 

prioritisation of the modifiable determinants provided a better understanding of those 

determinants and those needing more attention.  



 

 

The lack of patients’ families and friends’ views on medication adherence determinants 

was a clear gap in previous studies. This study bridges this gap. Families and friends 

of patients are an untapped resource that could be utilised to improve adherence.  

The lack of ethnic diversity among participants is a limitation. Stigma, denial of illness 

and medication may be more prominent in an ethnic minority group. However, these 

determinants were shown to be important in this study. A very few male participants 

may underrepresent male patient’s perspectives of determinants but the difference in 

the determinants was mostly in the magnitude and not in substance.  

Norfolk county has relatively higher proportion (24.6%) of older (65 and over) 

population compared to England’s national average (18.5%) (196). Thus, recruiting 

participants from Norfolk only could have led to higher proportion of older participants 

taking part in this qualitative research and consequent dominance views from older 

population. However, the study participants were broadly spread out in the age groups 

and over 65 represented 14.7% of total participants.  

It is also noteworthy that NSFT used to provide medication information service to 

patients and public up until 2016 when the service was discontinued. This may have 

influenced some participants view on importance of such service on adherence. 

Participants with previous positive experience of the service may have been more 

vocal about the need of such service. But, provision of information and their influence 

on medication adherence is evident in the literature (15,39,165). 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

CHAPTER FOUR 

Development of 

Collaborative Medication Adherence in Bipolar disorder 

Questionnaire (C-MABQ) 

 

 

 

 

 

 

 

 

 

 

 



 

 

4.1 Introduction 

Chapter 3 lists the prioritised modifiable determinants of medication adherence in 

bipolar disorder based on the focus group discussions and interviews with patients 

and their families and friends. In this chapter, I will describe the development of a tool 

to identify an individual’s determinants of medication adherence underpinned by a 

comprehensive behaviour change framework. This tool/questionnaire is called 

‘Collaborative Medication Adherence in Bipolar disorder Questionnaire (C-MABQ)’.  

The magnitude of the problem of non-adherence, its clinical and financial implications 

have been previously discussed in Chapter 1. One of the key challenges to 

successfully addressing non-adherence is identifying an individual’s modifiable 

determinants (barriers and facilitators) of adherence and providing tailored support 

based on their determinant of adherence as described in Chapter 1. However, no gold 

standard tool exists for identifying and addressing determinants of medication 

adherence in the mental health population. Currently available validated adherence 

questionnaires in bipolar disorder and other mental health conditions, their clinical use 

and their limitations are discussed in Chapter 1. Existing adherence questionnaires 

focus on the nature of the behaviour (non-adherence), e.g., frequency and magnitude, 

rather than the determinants of non-adherence. Additionally, there is an absence of 

comprehensive behavioural theory underpinning the development of most 

questionnaires despite this being critical for the development of any behaviour change 

intervention (48,52).  

The premise behind C-MABQ for identifying an individual’s determinants of medication 

non-adherence is to inform the development of an individualised intervention to 

improve adherence that is tailored to address these specific determinants.  

 

Development of preliminary C-MABQ statements  

Formulation of statements for a questionnaire is a critical part of designing an effective 

questionnaire since it can affect how respondents answer the questions and thus can 

affect the validity and reliability of the questionnaire (197). For example, responses to 

questions are influenced by the words used in the questions, the structure and tone of 

questions, readability, word counts and response options (197,198).  



 

 

The BRUSO Model  recommends that statements should be (197):  

I. Brief – Statements should be brief and simple. It is often recommended that 

each statement should be less than 20 words and should have no more than 

three commas.  

II. Relevant – Every statement and words in that statement has costs associated 

with it such as the cost of developing, testing, administering and analysing. 

Thus every word and every statement should only be included if they are 

relevant.  

III. Unambiguous - Statements should be clear without any words that are 

unfamiliar or have multiple meanings. They should be easily understood by the 

general public with no more than a middle school education.  

IV. Specific – Statements should be specific enough to provide the answer that the 

question is trying to elicit but not too specific that many patients are excluded 

from answering the question. 

V. Objective – Statements should be unbiased and non-leading.  

Similarly, font size and style can affect appeal, engagement and how easy it is to read; 

Sans serif font style (such as Helvetica, Verdana, Arial, Calibri) is considered 

objective, simple, straightforward, sensible and a common choice for reading 

(199,200). Moreover, ordering the statements in a questionnaire is also very important 

(197). In general, it is recommended that the first question should be relevant to the 

central topic, easy to answer, engaging, applicable to and answerable by most 

respondents, closed and not sensitive (201). Similarly, ordering the section or group 

of statements should follow their relevance, ease, interest and a smooth progression 

(201). Sensitive questions are better placed latter part of the questionnaire but not the 

last one (201).  

Turning the modifiable determinants of adherence from Chapter 3 into statements that 

are well understood, interpreted correctly and in the same way by all patients requires 

multiple stakeholder input.  

Consultation with stakeholders such as healthcare professionals and experts in the 

area, who will be evaluating patients’ responses to C-MABQ, will not only ensure the 

relevance of C-MABQ statements to adherence but will enhance the face and content 



 

 

validity (97). Face validity is testing if the questionnaire, at face value, appears to 

measure what it claims to measure whereas content validity refers to whether 

statements on an adherence questionnaire fairly represent most determinants of 

adherence (202). It is recommended that the questionnaire should be evaluated by 

five to seven experts in the area (97). Evaluation of questionnaires by patients is critical 

for developing effective questionnaires and to test face validity (97). A cognitive 

interview is a validated method to evaluate respondents’ understanding of the 

questionnaire, how they retrieve information to answer the question, how they decide 

to answer and can their response actually match how they intend to answer (203). 

Thus, the aim of the consultation with healthcare professionals and cognitive 

interviews with patients is to refine the C-MABQ so that it is relevant, easily understood 

and answered. 

Thus, in this chapter, I will explain the development of the C-MABQ, through the 

process of consultation with experts in behavioural medicine and healthcare 

professionals and cognitive interviews with patients.  

4.2 Methods  

The development of C-MABQ involved the following three steps: 

I. Develop preliminary C-MABQ statements based on the prioritised modifiable 

determinants of adherence as listed in Chapter 3. Discuss these statements 

with the experts in behavioural medicines and agree the first draft of C-MABQ 

called C-MABQ v1. 

II. Consult C-MABQ v1 with healthcare professionals and make any changes 

necessary to C-MABQ v1. The amended C-MABQ v1 is called ‘C-MABQ v2’. 

III. Conduct cognitive interviews with patients using C-MABQ v2 and make any 

changes necessary to generate the final C-MABQ. 

 

4.2.1 Development of C-MABQ v1   

Formulating preliminary statements 

I generated preliminary statements for C-MABQ v1 capturing the prioritised modifiable 

determinants of medication adherence in bipolar disorder listed in Chapter 3. If the 

adherence determinant included more than one concept, I developed at least one 



 

 

statement per concept. For example, forgetfulness is described as forgetting to take 

medications and forgetting to pick up prescriptions or medications from doctors or 

pharmacies. So, I created two statements to capture both concepts. Additionally, I 

created more than one statement for some determinants capturing just one concept if 

that determinant can be expressed in different ways. These multiple statements for 

the same determinant provided options to experts in behavioural medicine for 

choosing an appropriate statement. While developing these statements, I followed the 

BRUSO model for statement generation; I avoided acronyms, jargon, long and 

complex questions, complex terms/concepts, double negatives and double-barrelled 

statements (197,204,205). I used a mixture of both positively and negatively phrased 

statements to reduce the risk of acquiescent response bias, whereby respondents 

tend to respond to each statement in a similar way. Such combination of the positive 

and negative phrases was also recommended by patients and relatives' 

representatives on our research advisory board.  

Refining and selecting from preliminary statements and developing response 

options 

These preliminary statements were then discussed together with AD (Psychologist 

with previous experience of developing adherence scales), CG (Psychologist with 

expertise in patient related outcome measures) and DB (Professor in behavioural 

medicine) in group meetings. We held three separate 1 to 2 hours meetings where we 

discussed and considered each statement and potential response options. Some 

preliminary statements were amended, and appropriate statements were chosen from 

multiple statements covering the same determinant. AD, CG and DB also checked 

and agreed to the mapping of the C-MABQ v1 statements to the TDF domains.  

4.2.2 Consultation with healthcare professionals to evaluate face and content 

validity 

I consulted with healthcare professionals for their feedback on C-MABQ v1 based on 

their experience of consulting patients and prescribing medication for bipolar disorder. 

The eligibility criteria for healthcare professionals to take part in this consultation were: 

• Currently working in mental health settings AND 

• Have at least one year of experience working in mental health settings AND 



 

 

• Involved in front line care of patients with bipolar disorder  

See Appendices 4.1 for Participants Information Sheet, 4.2 for the screening form and 

4.3 for a consent form. We recruited healthcare professionals from NSFT who met the 

above criteria. Each consultation involved a 15-minute phone conversation to clarify 

what specific information (see below) was being sought from them. Following the 

phone conversation, I asked them to complete Microsoft Excel Spreadsheet with their 

responses at their convenience. The spreadsheet contained a brief introduction: 

“Following statements are based on the barriers and facilitators of medication 

adherence in bipolar disorder. These barriers and facilitators were identified through 

literature review, interviews and focus group discussions with patients with bipolar 

disorder and their families and friends. We would be very grateful if you can complete 

this survey and provide your honest feedback. In a way, we are trying to sense check 

these statements with you and to see if we have missed any barriers or facilitators of 

adherence.” 

After this brief introduction, the spreadsheet included the determinants of adherence 

and their corresponding statements (C-MABQ v1) with the following three specific 

questions related to each statement (Questions I to III) and one question related to 

each section (Question IV) and one broad question to explore any determinants not 

reported in Chapters 2 and 3 (Question V). 

I. As a determinant of medication adherence, does this statement make sense to 

you? Does the statement cover the adherence determinant listed? 

II. Is the statement clear and unambiguous to you? 

III. Do you have any other comments about this statement?  

IV. Are you happy with the order of the statements in each section? Or is there any 

statement that is out of place?  

V. Are there any other determinants of adherence we may have missed? 

Based on the findings of this consultation, C-MABQ v1 was amended. This amended 

C-MABQ v1 is called C-MABQ v2. Face validity was subjectively measured based on 

the responses to first four questions above (I to IV). If the participants responded that 

the statement did not make sense or needed clarification or suggested amendment to 

make it unambiguous or any other comments to improve the statement, then the 



 

 

feedback would have been incorporated and the statements resent to the participants 

for further feedback. If there was no or minimal change suggested, then face validity 

was considered to have been established. Similarly, based on response to Question 

V, content validity was assumed if no additional determinants were suggested or 

suggested but discarded due to irrelevance or inapplicable.  

4.2.3 Cognitive interviews with patients to evaluate face and content validity 

I conducted cognitive interviews with patients using C-MABQ v2. Patients were 

recruited from NSFT who met the following criteria (See Appendix 4.4 for participant 

screening form): 

• Diagnosis of bipolar disorder and 

• Taking medication for bipolar disorder and 

• Able to provide consent 

Patients recruited for cognitive interviews were either those who expressed interest in 

participating in focus groups and interviews but could not take part or those referred 

by participants in focus groups and interviews. Participant information sheet, Appendix 

4.5, provided more details regarding the study to potential participants. Patients who 

provided consent (see Appendix 4.6 for consent form) to participate in the cognitive 

interviews were sent a copy of C-MABQ v2 before the interview. The purpose of 

cognitive interviews was to identify any difficulties in understanding and responding to 

the C-MABQ v2 statements. At the beginning of the interview, I explained the purpose 

of the interview. During the interview, I asked them to read aloud each statement and 

respond verbally. Then I asked if they understood the statement if there was anything 

confusing about the statement, how they reached the response decision etc. See 

Appendix 4.7 for the procedure for cognitive interviews for more details. I also asked 

participants whether any presentation features needed altering, e.g., font style, size, 

colour, etc. Based on the cognitive interview findings, necessary refinements to C-

MABQ v2 were made to produce the final C-MABQ. 

Face and content validity were measured subjectively based on responses from 

patients. The C-MABQ v2 is considered to have face validity if patients understood 

and interpreted the questions correctly, responded without any difficulty and minimal 

or no changes were suggested during cognitive interviews. Similarly, content validity 



 

 

of C-MABQ v2 was considered to have established if no new determinants was 

identified during cognitive interviews.  

The final C-MABQ was evaluated for word frequency count and readability score using 

app.readable.com and app.grammarly.com. A readability score is a number that 

describes how easy it will be for someone to read written text (206). There are many 

different methods of calculating readability scores and different methods can give 

different results (206). Based on Flesch–Kincaid reading ease score, higher readability 

scores indicate better readability (206). Although readability score will differ based on 

the audience, it is generally recommended to aim Flesch–Kincaid reading ease score 

of 60 or more or a Flesch–Kincaid reading grade level of 8 (easy to read by 11-12 

years old) or less for patient health information (206,207).  

 

Ethical Approval 

Ethical approval was received from Health Research Authority, England (REC 

reference:19/EE/0288).  

 

4.3 RESULTS 

4.3.1 Development of C-MABQ v1   

Formulating preliminary statements 

I formulated 75 statements based on the prioritised modifiable determinants of 

adherence - see appendix 4.8 for the complete list of preliminary statements, their 

corresponding determinants and the TDF Domains. Many of the determinants have 

more than one statement; for example, four statements were generated for 

determinant ‘1.4 Not knowing the risks of stopping medication’ (see Table 4.0 below). 

These variations often represented situations where it was unclear if the determinant 

should be negatively or positively phrased for ease of reading and what language 

would best represent the determinant.  

Refining and selecting from preliminary statements and developing response 

options 

Out of the 75 statements, 51 statements were selected. These 51 statements were 

refined and re-ordered as C-MABQ v1 as shown in table 4.1 after discussion with AD, 



 

 

CG and DB. Where multiple items were developed for a determinant, the version was 

selected because it fully captures the determinant, is direct, simpler and easier to 

understand and is presented as natural conversation. For example, the negative 

phrasing in statement 4 below (bold) was selected because it was more natural, easier 

to understand and is more direct.  

Table 4.0: An example of prioritised determinant and proposed statements to 

capture that determinant 

1.4 Not knowing the risks 
of stopping medication 
 

 5. I am unsure about the risks of stopping my 
medications. OR 
6. I understand very well the risks of stopping my 
medications. 
OR 
7. I don't know what would happen if I stop taking my 
medications. OR 
8. I know that I will become unwell if I stop taking my 
medications. 

 

We agreed on a five-point Likert scale response option as it offers more precision than 

a three-point Likert scale (197) and less burden to participants in processing response 

options than a seven-point Likert scale whilst providing a similar level of information 

(197).  

We agreed on three five-point Likert scale response options: Easy/Difficult, 

Agree/Disagree and Acceptable/Unacceptable. This decision was based on which 

response option would best reflect the adherence determinants. For example, when 

checking with the patients if they felt they were listened to by their healthcare team, 

we used the agree-disagree scale. Whereas asking about sticking to the routine of 

medicine taking was best fitted with the response option easy-difficult scale. 

Furthermore, the number of medicines as a determinant was best asked as an 

acceptable-unacceptable response option because acceptability to the individual 

patients was the important factor rather than the number of medicines per se.  

We divided the structure of the questionnaire into three sections based on their 

response options: 1) Easy/Difficult section, 2) Agree/Disagree section, and 3) 

Acceptable/Unacceptable section and their ordering. We put the 1st section at the 

beginning of the questionnaire as they are relatively simple, easy to answer and 

applicable to most. The first question is about remembering to take medications which 



 

 

is one of the most common barriers to adherence. Furthermore, the first section is 

short and cognitively easy. The order and structure of the statements were organised 

to flow smoothly within each section.  

Table 4.1: C-MABQ v1 

Please put a cross (X) to the answer that best reflects you. 

Section ONE Statements Very 
Easy 

Easy Neutral Difficult Very 
Difficult 

1. Remembering to take my medicines is       

2. Remembering to collect my medicines from 

the doctors or pharmacy is   

     

3. Sticking to a medicine taking routine is      

4. Obtaining medicines advice from my     

healthcare team is  

     

 

Please put a cross (X) to the answer that best reflects you. 

Please notice the different response options.  

Section TWO Statements Strongly 
Agree 

Agree Neither 
Agree nor 
Disagree 

Disagree Strongly 
Disagree 

5. I am unsure of how and when my prescriber 

would like me to take my medicines. 

     

6. I don't understand why I was prescribed my 

medicines. 

     

7. I do not recognise myself as someone with 

bipolar disorder.  

     

8. I don't need medicines for my condition.      

9. I don't want to take my medicines for my 

condition.  

     



 

 

10. I prefer to use treatments other than what my 

doctor prescribes. 

     

11. I believe that mental health medicines are 

harmful. 

     

12. I have read or heard things that make me 

doubt my medicines.  

     

13. Medicines are being imposed upon me.      

14. I don't like the idea of my mood being 

controlled by medicines. 

     

15. I am unsure about the risks to my health from 

stopping my medicines. 

     

16. I don't want people to know that I have this 

condition.  

     

17. My healthcare team listens to me.      

18. My healthcare team is there for me when I 

need them. 

     

19. I have a good relationship with my prescriber.      

20. My friends and family are supportive of my 

mental health.  

     

21. People judge me because of my illness.      

22. People around me do not like me taking my 

medicines.  

     

23. I believe that I will become unwell if I stop 

taking my medicines. 

     

24. In terms of my health, the positive effects of 

my medicines outweigh any negative effects. 

     



 

 

25. I believe that taking my medicines keeps me 

well. 

     

26. I need to continue to take my medicines no 

matter what my mood is like. 

     

27. I have ways to help me remember to take my 

medicines at the right time. 

     

28. I have a set routine to help me take my 

medicines at the right time.  

     

29. Taking my medicines as prescribed is a top 

priority for me.  

     

30. Other things take priority over my medicines.      

31. My medicines make it difficult for me to get 

on with my life. 

     

32. My medicines get in the way of my life.       

33. I have practical problems with collecting my 

prescriptions or medicines. 

     

34. I worry about getting addicted to my 

medicines. 

     

35. I worry about the side effects of my 

medicines.  

     

36. I worry about being sectioned if I do not take 

my medicines as prescribed. 

     

37. I worry that I may harm myself or others if I 

do not take my medicines as prescribed.  

     

38. I fear of not being myself if I take my 

medicines. 

     

39. Getting unwell and hospitalised because of 

my condition really frightens me.  

     



 

 

40. I am fed up with taking medicines to control 

my condition.  

     

 

Please put a cross (X) to the answer that best reflects you. 

Please notice the different response options. 

Section THREE Statements Totally   
Acceptable 

Acceptable Neutral Unacceptable Totally 
Unacceptable 

41. The extent to which my medicines are 

working is 

     

42. The side effects I'm getting from my 

medicines are 

     

43. The amount of support that I am getting from 

my friends and family to take my medicines is 

     

44. In my culture, a diagnosis of mental health is       

45. In my culture, mental health medicines are      

46. My involvement in decisions about my 

treatment is 

     

47. The prescription cost for me is       

48. The number of medicines prescribed for me 

is   

     

49. The type of medicines prescribed for me is 

(For example: tablets, capsules, liquids, 

injections)   

     

50. The doses (amounts) of the medicines 

prescribed for me are 

     

51. The number of times a day I have to take my 

medicines is  

     

 

 



 

 

4.3.2 Consultation with healthcare professionals to evaluate face and content 

validity 

Six healthcare professionals; two psychiatrists, two psychiatric nurse independent 

prescribers and two pharmacist independent prescribers; were recruited for 

consultation of C-MABQ v1.  

Following consultation with healthcare professionals following changes were made to 

C-MABQ v1 statements: 

• Response option ‘Neutral’ in section one and ‘Totally Acceptable’ in section 

three were changed to ‘Neither easy nor difficult’ and ‘Perfectly Acceptable’ 

respectively. 

• Term ‘Condition’ was changed to mental health condition in statements 8, 9, 

16, 39 and 40.  

• Term ‘Healthcare team’ was changed to ‘mental health team’ in statements 4, 

17 and 18. 

• Term ‘prescriber’ was changed to ‘mental health team’ in statement 19.  

• Term ‘illness’ was changed to ‘mental health condition’ in statement 20 

Further changes to C-MABQ v1 are presented in table 4.2 below together with 

changes after cognitive interviews. Apart from changes suggested, the healthcare 

professionals agreed that the statements represented the determinant of adherence 

and the statements were unambiguous suggesting good face and content validity.  

Although healthcare professionals thought the list of determinants is comprehensive, 

some suggested additional determinants of adherence: not liking the effects of their 

mood being artificially flattened or controlled, low mood, substance misuse, knowing 

which medications are for bipolar disorder, being able to talk to the healthcare team 

about side effects, knowing where to find good quality information about my 

medications and side effects.  

4.3.3 Cognitive interviews with patients to evaluate face and content validity of 

C-MABQ v2  

Seven patients, four females and three males aged 27 to 69, were recruited for the 

cognitive interviews. Overall, all patients understood and interpreted most of the C-

MABQ v2 statements and responded as they intended suggesting good face validity. 



 

 

The presentation, layout, font size, colour and style were well received, with no change 

recommended. Patient recommended changes to the C-MABQ v2 statements are 

shown in table 4.2 below. 

Table 4.2: Changes made to C-MABQ statements after consultation with 

healthcare professionals and cognitive interviews with patients 

Changes to C-MABQ v1 after consultation with 

healthcare professionals 

Changes to C-MABQ v2 after cognitive 

interviews with patients 

3. Sticking to medications taking routine is 

(alternative suggested "taking your medications at 

the same time every day is") 

Original was preferred by patients. 

4. Obtaining Getting medications related advice 

from my     healthcare mental health team is  

 

5. I am unsure of how and when my prescriber 

would like me to take my medications. 

5. I don’t know how and when my healthcare 

professional would like me to take my 

medications. 

6. I don't understand why I was am prescribed my 

medications. 

 

10. I prefer to use treatments other than what my 

doctor mental health team prescribes. 

10. I prefer to use treatments other than what 

my mental health team prescribesmedications 

12. I have read or heard things that make me doubt 

not want to take my medications.  

 

13. I feel that my Mmedications are beinghave been 

imposed upon me.  

 

15. I am unsure about the risks to my mental health 

from stopping my medications. (OR - I am unsure 

what would happen to my mental health if I stopped 

my medications.) 

15. I don’t know (unsure) what would happen to 

my mental health if I stopped taking my 

medications. 

17. My mental health healthcare team listens to me. 17. I feel that my mental health team listens to 

me. 
24. In terms of my physical and mental health, the 

positive effects of my medications outweigh any 

negative effects. 

 

31. My medications make it difficult for me to get on 

with my life. 

The majority preferred statement 31 against 32 

and everyone interpreted correctly.  

36. I worry about being sectioned (detained under 

Mental Health Act) if I do not take my medications 

as prescribed. 

 



 

 

38. I fear of not being myself (what does it mean for 

patients) if I take my medications. 

Understood and interpreted correctly as fear of 

medication making them feel like zombies, 

blunted and emotionless than before taking 

medication.   

39. Getting unwell and being hospitalised because of 

my mental health condition really frightens me.  

 

41. The extent to which my medications are working 

to improve my mental health is 

 

44. In my culture, a diagnosis of mental health 

diagnosis is  

 

45. In my culture, taking mental health medications 

areis 

 

46. The amount of Mmy involvement in decisions 

about my treatment is 

 

48. The number of medications prescribed for mye 

mental health condition is   

 

49. The type of medications prescribed for me is (For 

example: tablets, capsules, liquids, injections)   

49. The type of medications (For example: pills, 

injections) prescribed for me is (For example: 

tablets, capsules, liquids, injections)   

 

Statements 31 and 32 represented same concepts but were checked with patients for 

their preferred statement. Four patients preferred statement 31 over 32 and others did 

not have any preference, so we chose statement 31 for the final C-MABQ which now 

has a total of 50 statements – referred to as ‘C-MABQ’ from here onward. Given the 

minimal recommended changes, there are no consistent messages regarding the 

required refinements. It is notable that the two statements 5 and 15, initially phrased 

as ‘unsure’ were recommended to be changed to ‘don’t know’.  Statement 10 sought 

to emphasise a difference between prescribed medication and remedies that the 

patient obtains from alternative sources. The recommended phrasing from participants 

was that anything that is not prescribed is not perceived as a medication. 

The final C-MABQ statements, their reordering as recommended by healthcare 

professionals and patients (see red text statement which has been reordered) and 

their corresponding TDF domains are presented in table 4.3 below. See Appendix 4.9 

for the full final C-MABQ with instructions, response options and scoring method.   

 



 

 

Table 4.3: C-MABQ final statements and corresponding TDF domains 

C-MABQ final Statements  TDF domains  

1. Remembering to take my medications is  Memory, attention and 

decision processes1 

2. Remembering to collect my medications from the doctors or 

pharmacy is   

Memory, attention and 

decision processes2 

3. Sticking to medications taking routine is   Memory, attention and 

decision processes3 

4. Getting medications related advice from my mental health 

team is   

Environmental context and 

resources1 

5. I don’t know how and when my healthcare professional 

would like me to take my medications.  

Knowledge1 

6. I don't understand why I am prescribed my medications.  Knowledge2 

7. I don’t recognise myself as someone with bipolar disorder.   Intentions1 

8. I don't need medications for my mental health condition.  Intentions2 

9. I don't want to take medications for my mental health 

condition.   

Intentions3 

10. I prefer to use treatments other than medications.  Intentions4 

11. I believe that mental health medications are harmful. 

 

Beliefs about consequences1 

12. I have read or heard things that make me not want to take 

my medications. 

 

Social influences1 

13. I feel that my medications have been imposed upon me.   Social/professional role and 

identity1 

14. I don't like the idea of my mood being controlled by 

medications.  

Social/professional role and 

identity2 

15. I don’t know what would happen to my mental health if I 

stopped taking my medications.  

Knowledge3 

16. I don't want people to know that I have a mental health 

condition.  

Social influences2 

Social influences2 

17. People around me do not like me to take my medications.  

 

Social influences3 

18. I feel that my mental health team listens to me. 

 

Social influences4 

19. My mental health team is there for me when I need them. 

 

Social influences5 

20. I have a good relationship with my mental health team. 

 

Social influences6 

 
21. My friends and family are supportive of my mental health.  Social influences7 

22. People judge me because of my mental health condition. 

 

Social influences8 



 

 

23. I believe that I will become unwell if I stop taking my 

medications.  

Beliefs about consequences2 

24. I have a set routine to help me take my medications at the 

right time.  

 

Memory, attention and 

decision processes4 

25. Taking my medications as prescribed is a top priority for me.  

 

Goals1 

26. In terms of my physical and mental health, the positive 

effects of my medications outweigh any negative effects. 

 

Memory, attention and 

decision processes5 

27. I believe that taking my medications keeps me well.   Beliefs about consequences3 

28. I have ways to help me remember to take my medications 
at the right time.  

Memory, attention and 
decision processes6 

29. I need to continue to take my medications no matter what 
my mood is like.  

Knowledge4 

30. Getting unwell and being hospitalised because of my mental 
health condition really frightens me.  

Emotion1 

31. I worry that I may harm myself or others if I do not take my 
medications as prescribed.  

Emotion2 

32. Other things take priority over my medications.  Goals2 

33.  My medications make it difficult for me to get on with my 
life.  

Goals3 

34. I have practical problems with collecting my prescriptions or 
medications.  

Environmental context and 
resources2 

35. I worry about getting addicted to my medications.  Emotion3 

36. I worry about the side effects of my medications.  Emotion4 

37. I worry about being sectioned detained under the Mental 
Health Act if I do not take my medications as prescribed.  

Emotion5 

38. I fear of not being myself if I take my medications.  Emotion6 

39. I am fed up with taking medications to control my mental 
health condition.  

Emotion7 

40. The extent to which my medications are working to improve 

my mental health is  

Environmental context and 

reosures3 

41. The side effects I'm getting from my medications are  Environmental context and 

reosures4 

42. The amount of support that I am getting from my friends and 

family to take my medications is  

Social influences9 

43. In my culture, a mental health diagnosis is  Social influences10 

44. In my culture, taking mental health medications is  Social influences11 

45. How much I am involved in the decisions about my treatment 

is  

Social/professional roles and 

identity3 



 

 

46. The prescription cost for me is  Environmental context and 

reosures5 

47. The number of medications prescribed for my mental health 

condition is  

Environmental context and 

reosures6 

48. The type of medications (For example: pills, injections) 

prescribed for me is  

Environmental context and 

reosures7 

49. The doses (amounts) of the medications prescribed for me 

are  

Environmental context and 

reosures8 

50. The number of times a day I have to take my medications is  Environmental context and 

reosures9 

  Note: Red statements are reordered as recommended by healthcare professionals.  

The total number of words in a statement ranged from 6 to 20 words (median of 11 

words and mean of 10.5 words). Nine (18%) statements have less than nine words, 

29 (58%) statements have less than 12 words and 40 (80%) statements have less 

than 15 words. The final 50-item C-MABQ had a Flesch-Kincaid reading ease test 

score of 63.7 as per app.readable.com and 66 as per app.grammarly.com, indicating 

good readability that should be understood by 13 to 15 years old. 

 

4.4 Discussion 

This chapter presents the final C-MABQ comprising 50 statements with good face and 

content validity, appropriate word count per statement and good readability. The 

minimal required changes during the cognitive interviews afford some confidence in 

the rigorous development process of the items. The re-phrasing of statements from 

‘unsure’ to ‘I don’t know’ is supported by the literature. The Likert scale offers a 

continuum representing the strength of agreement which is best applied to a definitive 

statement such as ‘I don’t know’ rather than a statement which in itself is imprecise 

such as ‘unsure’ (197).  

Evaluation of questionnaires by experts is recommended as a part of testing face and 

content validity (97). Thus, initial discussions with experts in behavioural medicines 

and later consultation with healthcare professionals fulfil this recommendation. No 

formal calculations of the face and content validity were carried out; the responses 

from the healthcare professionals to the questions show the face and content validity 

https://app.readable.com/text/?demo&_ga=2.28091388.1968496043.1647599958-478353281.1647599958
https://app.grammarly.com/


 

 

of C-MABQ. There were some new determinants of adherence suggested by 

healthcare professionals, however, they were not added to C-MABQ. Some of the new 

recommended determinants were already covered by C-MABQ v1 statements but in 

slightly different wording. For example, ‘not liking the effects of their mood being 

artificially flattened or controlled’ is covered by statements ‘14. I don’t like the idea of 

mood being controlled by medications’, and ‘being able to talk to the healthcare team 

about side effects’ is covered by statement ‘4. Obtaining medicines advice from my 

healthcare team is (easy/difficult)’. Other new determinants were deemed not 

modifiable such as low mood or substance abuse, in the context of this study.  

It is generally recommended to keep sentences to 15 words on average and not longer 

than 25 words (198,208,209). Furthermore, readers find sentences of 8 words or less 

very easy to read; 11 words, easy; 14 words fairly easy; 17 words standard; 21 words 

fairly difficult; 25 words difficult and 29 words or more, very difficult (198,208,209). 

Readers understand more than 90% of what they are reading when average sentence 

length is 14 words (208). Considering none of the statement has more than 20 words 

and vast majority of the statements have less than 15 words, the final C-MABQ can 

be considered relatively easy to read and understand.  

In addition to the length of the statement readability score also takes into account of 

the difficulty of the words and word syllables (207). However, general recommendation 

of Flesch–Kincaid reading ease score of ≥ 60 can be difficult to achieve, and many 

patients related health information including commonly used health-related quality of 

life surveys such as Short-Form Health Survey failed to meet such readability score 

(207,210). Overall readability score of the final C-MABQ and average number of words 

per statement in C-MABQ shows good readability and comprehension.  

 

Strengths and Limitations 

One of the key strengths of this study is the multidisciplinary approach in developing 

C-MABQ. The involvement of key stakeholders; namely healthcare professionals who 

will be using the responses to inform tailored support and patients who will be 

completing the questionnaire; ensures its face and content validity. Mapping of C-



 

 

MABQ statements to the TDF domains is unique to this study in the field of mental 

health medication adherence. This mapping allows each determinant to be linked to 

appropriate BCTs to provide tailored support to patients in future studies.  

C-MABQ statements were based on the prioritised determinants of adherence in 

Chapter 3 and thus may have excluded some of the determinants important to some 

patients. However, questionnaires should not be too long to avoid significant burden 

on respondents and to keep respondents interested and engaged. Thus, there will 

always be some level of trade-off. Using patients with bipolar disorder and their 

families and friends to prioritise the determinants identified in the literature should have 

helped us strike the right balance. Calculation of face or content validity index to 

evaluate face and content validity instead of subjective evaluation would have added 

robustness to the study. However, the consultation and cognitive interviews aimed to 

refine the C-MABQ, and thus subjective assessment was sufficient. Additionally, 

specific questions were used during all consultations and cognitive interviews, which 

add the scientific rigour required to fulfil the aim of the study. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

CHAPTER FIVE 

Evaluation of Collaborative Medication Adherence in Bipolar 

disorder Questionnaire (C-MABQ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.1 INTRODUCTION 
 

Chapter 4 described the development of C-MABQ. In this chapter, I will focus on the 

evaluation of the psychometric properties of C-MABQ with patients with bipolar 

disorder. C-MABQ was developed through a rigorous method as described in Chapter 

4 and is underpinned by a comprehensive behaviour change framework described in 

Chapter 1. Each C-MABQ statement covers one of the 9 TDF domains: ‘Environmental 

resources’, ‘Belief about consequences’, ‘Knowledge’, ‘Social influences’, ‘Intentions’, 

‘Social/professional role and identity’, ‘Goals’, ‘Emotions’, ‘Memory, attention and 

decision processes’. Any questionnaire developed needs to undergo rigorous testing 

to ensure it is valid and reliable (97,211). Chapters 2, 3 and 4 involved questionnaire 

development. This chapter is dedicated to the 3rd stage of questionnaire development 

to evaluate C-MABQ for dimensionality, validity, and reliability (97).  

Dimensionality refers to the test of the number of dimensions (212) in a scale. A 

unidimensional scale contains a single dimension, whereas a multidimensional scale 

contains more than one dimension. Validity is the extent to which the scale actually 

measures what it purports to measure (213). There are different types of validity 

measures: face validity, content validity, construct validity, and criterion validity. See 

chapter 3 for face and content validity. Criterion validity is the extent to which an 

individual’s scores on a scale/subscale are correlated with other measures that have 

previously been used to measure the behaviour of interest, e.g., adherence (213). 

Construct validity tests if the scale measures the behaviour of interest and not 

something else (213). However, more recently, construct validity is seen as a unifying 

form of validity for scales, subsuming both content and criterion validity and central to 

establishing the overall validity of the scale (214). Reliability refers to the consistency 

of the scale, which can be across items (internal consistency reliability) or consistency 

over time (test-retest reliability) (213). 

Adherence questionnaires have historically been evaluated using Factor Analysis for 

dimensionality and validity and Cronbach’s alpha for consistency (87,211,215) .  

Factor analysis is a statistical method that examines the number of factors (set of 

variables with similar pattern of responses) in a questionnaire and how these factors 

are explained by the items (105). Factor analysis can be divided into two types: 



 

 

exploratory factor analysis and confirmatory factor analysis. In exploratory factor 

analysis, the number of possible underlying factors are explored based on the 

observed variables. Exploratory factor analysis is often used to reduce a large number 

of items into a small number of factors that explains the latent (hidden or unobserved 

or not directly measurable) trait such as adherence (105). On the other hand, 

confirmatory factor analysis examines a predetermined number of factors based on 

theory, evidence, or another method. Confirmatory factor analysis is a statistical 

technique used to verify the factor structure of a set of observed variables (105). 

Correlations between the factors and the observed items are described by factor 

loading. While factor analysis does test dimensionality of a questionnaire, it is unable 

to investigate item level diagnostics as offered by Item Response Theory (IRT) 

(211,215,216), such as whether items are scalable, locally independent, monotonous, 

and whether items meet invariant item ordering criteria (See Method section for details 

of each of these terms). These criteria are important for the construct validity and for 

the scale’s total score to be meaningful (211,216). Cronbach’s alpha is a measure of 

the coefficient of internal consistency and explains how closely related items are in the 

questionnaire (217). Internal consistency describes the extent to which all the items in 

a test measure the same construct, and hence it is connected to the inter-relatedness 

of the items within the test (217). It is considered to be a measure of scale reliability 

(217). Cronbach’s alpha is appropriate if items in the scale are unidimensional, but this 

should be tested and not assumed (211). In addition, it is recommended to use several 

other indices of reliability such as Gamma, Lambda to avoid relying on a single 

measure of reliability (218,219).  

Over the last few decades, IRT has gained popularity in the psychometric evaluation 

of questionnaires. IRT is a collection of measurement models that attempt to explain 

the connection between observed item responses on a scale (such as C-MABQ items) 

and an underlying construct (such as non-adherence) (214). IRT models are 

mathematical equations describing the association between latent variables (such as 

non-adherence) and the probability of a particular response to an item, using a 

nonlinear monotonic function (see Method section for more details) (214). IRT can be 

broadly divided into parametric IRT and non-parametric IRT. Parametric IRT is more 

stringent compared to non-parametric IRT in the sense that the relationship between 

the latent trait (unobserved characteristic such as non-adherence), and the probability 



 

 

of a correct response, i.e., the item response function, need to follow a predetermined 

specific shape, for example, S shape (211,216). This can lead to the exclusion of items 

not meeting item response function shape and thus lower the number of items in the 

final questionnaire, compromising other aspects of questionnaire performance such 

as reliability or content validity (215). Mokken Scale Analysis (MSA) is a non-

parametric IRT where item response function does not have to follow any specific 

shape other than it should be non-decreasing (211,216). The relationship between the 

latent trait and the item responses is represented with item response function in non-

parametric IRT (216). According to MSA, if item sets (group of items in a scale or 

subscale) meet properties of unidimensionality, local independence and monotonicity 

(see method section for these terms), then the set of items can measure differences 

in the degree of adherence between patients (211). Scales meeting the Mokken Scale 

criteria is considered to have construct validity (216). However, construct validity can 

also be measured using convergent and discriminant validity (211).  

Criterion validity can be investigated using subjective measures such as self-reported 

adherence scales and objective measures such as pill count. Both subjective and 

objective measures of adherence have their own merits and limitations (see Chapter 

1 for more details). Six adherence scales validated in bipolar disorder and number of 

questions in each of those scales are described in Chapter 1. Subjective measure for 

criterion validity should be brief to minimise patient burden. Such measure should also 

have been validated in other studies in similar health condition. Compared to other 

adherence scales, Medication Adherence Report Scale - 5 (MARS-5) is completed by 

patients, relatively short and easy to answer, have been validated in multiple studies 

and is used to measure medication adherence (87). Objective measures such as 

patients’ blood level of medication are commonly referred to as the gold standard of 

medication adherence measures (10). As per NICE guideline in the UK, all Lithium 

patients need to have regular (3 to 6 monthly) blood tests to check their blood Lithium 

level (7). Thus, this readily available objective measure is preferrable for criterion 

validity. Other objective measures such as pill count and medication event monitoring 

system which are more intrusive can discourage patients to participate in the research 

leading to recruitment difficulties. However, blood Lithium level only provides a 

snapshot of whether a patient took Lithium over the last five to seven days (220) and 

thus, does not guarantee the patient’s adherence a week before or in the future. Also, 



 

 

the awareness of the blood test itself can lead to white coat adherence i.e., patients 

taking Lithium just a week or so before the blood test (14). 

 

RESEARCH AIM AND OBJECTIVES 
 

The research aimed to evaluate the psychometric properties of C-MABQ. The 

objectives were to: 

• Identify and extract C-MABQ items set that meet Mokken Scale criteria called 

C-MABQdmm (C-MABQ Double Monotonicity Model) 

• Evaluate criterion validity of C-MABQdmm by  

a. Measuring the correlation between MARS-5 and C-MABQdmm 

b. Comparing mean score of C-MABQdmm between high and low 

adherence patients based on their blood Lithium level  

• Evaluate construct validity of C-MABQdmm by measuring the correlation 

between the subscales of the C-MABQdmm and Brief Illness Perception 

Questionnaire (BIPQ) items 

• Test internal consistency using Cronbach’s alpha, gamma and lambda 

coefficients 

• Evaluate test-retest reliability using intra-class correlation coefficient 

 
 
 

5.2 METHODS 
 
5.2.1 Study Design, Settings and Sample Size  
 

A survey design was used for testing C-MABQ. A questionnaire survey is a common 

approach for testing the validity and reliability of a questionnaire (221). Patients were 

recruited from NHS mental health settings in Norfolk County in England.  

The sample size for questionnaire evaluation studies varies from 100 to over 1000 

participants (97,222,223). Some suggest 2 to 10 participants per item on the survey, 

with the C-MABQ having 50 items, this means 100 to 500 participants, while others 

propose that 300 to 500 participants are good or very good (97,222,223). So, the plan 

was to recruit 350 to 600 participants to allow for analysis of 300 to 500, allowing for 



 

 

incomplete or un-usable returned questionnaires. The purposive sampling (total 

population sampling) technique was used for this survey. Survey invitations were sent 

to all potential patients on the NSFT Lithium monitoring database via email or post.  

The recommendation for the sample size for test-retest reliability also varies. A recent 

systematic review found the median sample size to be 44 in the included studies (224). 

Terwee et al. recommend a sample size of at least 50 (225). Consensus based 

Standards for selection of health Measurement Instrument suggest a sample size of ≥ 

100 patients is very good, and 50 - 99 patients are adequate (222). One hundred fifty 

patients who responded to the first survey were randomly selected, using the random 

number generator www.random.org, and invited to complete the survey for the second 

time.  

The period between the repeated administrations should be long enough to prevent 

recall, though short enough to ensure clinical change has not occurred (224). A recent 

systematic review found that the median time interval between test and retest is 14 

days (224). A 1-2 weeks' time interval is commonly recommended in the literature 

(222,224,225). Thus, a second survey invitation was sent 1 - 2 weeks after receiving 

the first completed survey.  

  

5.2.2 Recruitment and Data Collection 

NSFT has a Lithium monitoring system, which retains the record of all patients on 

Lithium in Norfolk; sends regular blood tests reminders and maintains the Lithium 

blood level results for all patients on the system. All potentially eligible and reachable 

patients (n = 835) on the database were invited to participate in the survey via email 

or post. Patients were offered a £5 voucher to complete the survey. The patient’s 

eligibility criteria are described below. 

Inclusion criteria: 

• Adults, >18 years old 

• Patients from Norfolk and Suffolk County in the UK 

• Currently prescribed Lithium for bipolar disorder 

• Prescribed Lithium for more than four months 

http://www.random.org/


 

 

Exclusion criteria:  

• Unable to read English 

• Unable to provide informed consent  

Details of the recruitment, materials contained in the study pack, survey invitation via 

post or emails and patient survey completion process are described in figure 5.1. 

Informed consent was obtained from the participants on paper or electronically. See 

Appendices 5.1 for Survey Invitation Letter, 5.2 for Survey Invitation Email, 5.3 for 

Participants Information Sheet, 5.4 for Participant eligibility screening form, 5.5 for 

Survey Consent Form, 5.6 for Survey Invitation Letter for completing the survey 

second time, 5.7 for Reminder letter to potential participants who have not responded 

to the first survey invitation, 5.8 for Reminder email to potential participants who have 

not responded to the first survey invitation, 5.9 for Reminder email to potential 

participants who have not responded to the first survey invitation and 5.10 for Thank 

You Letter to participants. The online survey was built on Microsoft Form.   

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 5.1: Patient Survey Completion process       

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

• Patients with E-mail address available on 

NSFT Lithium Monitoring System (n  120) 

received the survey invitation via E-mail. 

The E-mail contained two links: 

I. One link for Participants Information 

Sheet  

II. Another link for the Survey which include 

Eligibility screening form, Consent Form, 

C-MABQ, adapted MARS-5 and BIPQ  

 

2. Patients read the Participant information sheet 

and contact PI for any question.  

If the patient is NOT eligible, 

no further action is required. 

3. If the patient decides to take part in 

the survey, they click the 2nd link as 

instructed on the email invitation. This 

will take the patient to Eligibility 

screening form.  

• Patients without E-mail address on NSFT 

Lithium Monitoring System (n  715) 

received the study pack through the post. 

The study pack contained: 

• Survey Invitation Letter  

• Participants Information Sheet  

• Eligibility Screening Form, Consent 

Form, C-MABQ, adapted MARS-5 and 

BIPQ stappled together. 

• Pre-paid self-addressed envelope 

4. If the patient is eligible, they 

complete the rest of the form which 

include Consent form and the rest 

of the survey which includes C-

MABQ, MARS-5 and BIPQ. 

 If the patient decides 

not to take part in the 

survey – No Further 

action is required. 

 

3. If the patient decides to take 

part in the survey, they complete 

the Eligibility screening form 

which will tell them whether they 

meet the inclusion criteria and 

thus eligible to take part in the 

study or not.  

2. Patients read Participant Information Sheet 

and contact PI for any question.  

4. If the patient is eligible, they 

complete the rest of the form 

which include Consent form and 

the rest of the survey which 

includes C-MABQ, MARS-5 and 

BIPQ. 

5. Patients submit their responses online.  5. Patient return the completed survey via post using prepaid 

self-addressed envelope included in the study pack.  

6. All participants will receive ‘Thank You’ letter, copy of the consent form and £5 voucher via E-mail or post. 

 

7. 150 respondents were randomly selected to complete this survey for second time 

1-2 weeks after receiving their first completed survey. Step 1 to 6 repeats. 



 

 

Based on the literature, the following strategies were implemented to improve the 

response rate to the survey (226,227):  

• Personalised letters and emails 

• A sticker with a photo of a £5 voucher was stuck on each envelope as incentive 

• Incentive on email with a subject heading “Please complete this survey and 

receive £5 voucher” 

• Monetary incentives of £5 voucher to complete the survey 

• First-class outward mailing 

• Recorded delivery 

• Stamped return envelope 

• Single-sided questionnaire 

• QR codes to complete the survey online on both postal and email survey 

invitations 

• Reminders were sent if a response was not received within four weeks of 

sending the first survey invitations  

Data related to the following details were collected: patient’s eligibility, consent, 

demographics details (name, gender, date of birth, address, e-mail, phone number), 

survey response and patient’s latest blood Lithium level. Data for patients who 

completed the survey online was exported in MS Excel Spreadsheet. For patients who 

completed the survey on paper, the data was entered onto an MS Excel Spreadsheet 

manually.  

 

5.2.3 Data analysis  
 
C-MABQ scoring  

C-MABQ has 50 items divided into three sections based on three different response 

options. All sections have five-point Likert style response options (see Appendix 4.9).  

• Section ONE contains four statements, and each has the response option: Very 

Difficult, Difficult, Neither Difficult nor Easy, Easy, Very Easy.  

• Section TWO includes 35 statements with response options: Strongly Disagree, 

Disagree, Neither Disagree nor Agree, Agree, Strongly Agree.  



 

 

• Section THREE contains 11 statements with response options: Totally 

unacceptable, Unacceptable, Neutral, Acceptable, Perfectly Acceptable.  

Each response was scored one to five in such a way that the presence of facilitator or 

absence of barrier was the lowest score, and the presence of barrier was the highest 

score. For example:  

Section TWO Statements 

Strongly 

Disagree 

Disagree Neither 

Agree nor 

Disagree 

Agree Strongly 

Agree 

I feel that my medications 

have been imposed upon me.  

1 2 3 4 5 

I feel that my mental health 

team listens to me. 

5 4 3 2 1 

 
The higher score means that the patient has more barriers to medication adherence 

and thus more likely to be non-adherent and vice versa. Therefore, a higher score is 

indicative of lower adherence. A detailed scoring sheet is provided in Appendix 4.9. 

 

Analysis  

Free open-source software ‘R’ (228) was used for the data analysis. The analysis 

aimed to ensure only parsimonious, functional, and internally consistent items are 

ultimately included to reduce the participant’s burden and to minimise the resource 

required to collect and analyse the responses (97). Parsimony refers to ensuring the 

questionnaire is short and simple with only necessary items with high predictive power 

or explanatory. Functional items are items that are correlated with each other, 

discriminate between individual cases, underscore a single or multidimensional 

domain, and contribute significantly to the construct (97).  

Data analysis included eight key steps as listed below: 

1. Check basic descriptive statistics of each item on C-MABQ 

2. Perform Mokken Scale Analysis: 

A. Investigate dimensionality and the number of subscales  

B. Investigate which items within each subscale meet Mokken Scale 

Double Monotonicity Model (DMM) criteria, i.e., local independence, 



 

 

monotonicity and invariant item ordering. Subscales and the items set 

meeting the Mokken Scale Double Monotonicity Model criteria is called C-

MABQdmm, as mentioned earlier, and will be analysed further in Steps 3 

to 8.  

3. Conduct confirmatory factor analysis to test C-MABQdmm  

4. Examine the internal consistency reliability and properties of C-MABQdmm  

5. Compute total scores and score statistics of C-MABQdmm  

6. Examine the correlation between C-MABQdmm, MARS total scores and 

Adherence defined by patient’s blood Lithium level for criterion validity 

7. Examine the correlation between C-MABQdmm and BIPQ items for convergent 

and discriminant validity  

8. Check test-retest reliability of C-MABQdmm by calculating the intra-class 

correlation coefficient between 1st and 2nd survey responses  

 

STEP 1: Descriptive Statistics 

First, response frequencies of each item were checked. Other descriptive statistics 

such as mean, median and standard deviation of each item were calculated. 

Descriptive statistics were used to investigate: 

• Out-of-range values  

• Representation of all response options  

• Associations between items 

• Missing Data  

Any item with less than 5% variation, i.e., items where less than 5% of patients 

endorsed response options 1 and 2 or 4 and 5 combined, were deleted (211). Items 

with <5% variation are least likely to differentiate between adherent and non-adherent 

patients. Negatively correlated items were deleted in a stepwise manner, i.e., the item 

having negative correlation with most other items was deleted, then the next most 

negatively correlated item was excluded and so on until there were no negatively 

correlated items. Missing data were investigated in terms of the proportion of missing 

per item, whether the missing was at random and imputed missing data using the 

median value for that item.  



 

 

STEP 2: Mokken Scale Analysis (MSA) 

Compared to parametric IRT, the MSA has less strict statistical assumptions, e.g., 

normal distribution of the latent trait and the shape of item characteristics curves 

(215,229). MSA has two broad parts: An Automated Item Selection Procedure (AISP) 

and an Investigation of the assumptions of the Non-parametric IRT (NIRT) model 

(230).  

A) Investigation of dimensionality and the number of subscales 

Scalability coefficients (Hi, Hij, H where i and ij are items) indicate the degree to which 

individual item (Hi), pairs of items (Hij), and the items set in the subscale (H) that can 

be used for ordering individuals on a latent continuum, i.e., adherent to non-adherent 

(216). These coefficients are used to evaluate the fit of data to the Mokken Scale (216). 

AISP is an algorithm that divides the items into scalable and unscalable items at 

various levels of scalability coefficients. AISP also checks for dimensionality, to 

establish whether the scale/questionnaire is unidimensional or multidimensional. In 

MSA, items belonging to the same Mokken Scale should have an item scalability 

coefficient (H) greater than some positive lower bound value, as a rule of thumb H > 

0.3 (231). A Mokken scale is a set of items which positively correlate with each other, 

have an item scalability coefficient > lower bound Hi (generally recommended > 0.3) 

and scale total H is greater than 0.3 (216). AISP selects a group of items meeting 

these requirements (216). AIPS produce a table with items in the rows and whether 

the item is scalable or not on the column. At certain Hi value, lower bound Hi value is 

set at 0.3 for this study, unscalable items will be shown as 0.  The scalable items will 

be shown as 1 or 1, 2, 3 etc., depending on the number of dimensions/subscales 

remaining item sets represent. If the column in lower bound Hi of 0.3 scalability 

coefficient shows just 0 and 1, then the whole items set is unidimensional, and the 

items set makes one scale. However, if it shows 0, 1, 2, 3 etc., then it means the items 

set is multidimensional and corresponding numbers indicate the number of 

dimensions/subscales. However, each of those subscales is unidimensional, i.e., all 

the items in that subscale measure the same underlying attribute represented by the 

latent trait (adherence) (216).  

The scalability coefficient for the item set or scale/subscale (H), also known as the 

homogeneity coefficient, for each Mokken Scale/subscale are also presented in the 



 

 

output of the AISP function in R (216). Homogeneity is the degree to which items in 

the scale/subscale are alike or represent the same dimension. As a general rule of 

thumb, a scale with 0.3 > H < 0.4 considered weak, 0.4 > H < 0 .5 moderate and H > 

0.5 strong (230).  

B) Investigation of Mokken Scale Double Monotonicity Model criteria 

Local independence: The assumption of local independence implies that the 

respondent’s response to any item is not influenced by their response to previous or 

subsequent items on the questionnaire but only dependent on the respondent’s latent 

trait, i.e., items in the questionnaire are only correlated through the latent trait of 

respondents and nothing else (216). Local independence is investigated using 

conditional association, i.e., association is only due to their latent trait between the 

items in the subscale. This is implemented in the ‘R’ (Ref) function ‘check.ca’ and the 

results are reported as TRUE/FALSE values. To fulfil the criteria of local independence 

all values should be TRUE. If any of the items show up as FALSE, these items were 

separated and put through AISP to see if these items are scalable into one or more 

different subscales as discussed earlier.  

 

Monotonicity: The criterion of monotonicity specifies that the probability of response 

to a higher-level response option (e.g., strongly agreeing to a barrier to adherence) 

should be constant or increasing (but should not be decreasing) as the respondent’s 

latent trait (e.g., adherence) is decreasing (229).  Monotonicity was investigated using 

the rest score group method to check if any item violates the assumption of 

monotonicity, with the ‘check.monotonicity’ function in R (211,228). Rest score is the 

total raw score excluding the item under investigation, where each rest score should 

have a fixed minimum number of members (216). As higher the barrier (expressed by 

patients with higher response option of 4 or 5 to an item) the rest score for rest of the 

items should increase or remain constant to satisfy the monotonicity criteria. Since C-

MABQ is a polytomous questionnaire, the assumptions of monotonicity were 

investigated both at the item level and the level of item response categories. The rest 

score for items was plotted against the mean item responses, and item step response 

functions for each item were plotted to check monotonicity within the response option 

categories. Then monotonicity is evaluated using graphs and statistics (216). The 



 

 

result of monotonicity is presented in a table and graph. The tabular results show a 

number of statistics, including the total number of violations of monotonicity by the 

item, number of statistically significant violations, and an overall index of fit of the item 

represented by critical value (216). Monotonicity for each item was checked using the 

following criteria as shown in figure 5.2  (211,215,216): 

 

Figure 5.2: Steps in checking monotonicity criteria 

 

 

I. Were there any violations? 

II. If 'NO' then item meets the monotonicity criteria so include the item for 
further analysis. 

II. If 'YES' - Follow step below.

III. Was there any significant violations? and / or 

IV. Was there any serious violations i.e. critical value >80? 

V. If No, include the item for further analysis

VI. If Yes, follow step below.

If significant violation is >0 or critical value >80  then delete the item with 

the highest significant violation, rerun the analysis and follow step I to VI. 

If significant violation = 0 but critical value >80 then delete item with 

highest critical value, rerun the analysis and follow steps I to VI. 

If two or more items are candidate for stepwise removal then item which 

is least important based on theory and evidence was removed. 

Judgement based on theoretical importance of the item was also applied 

when there is less clear cut choice between which item to be deleted. 



 

 

High critical values indicate poor items, and as a rule of thumb, critical value > 80 is 

considered serious (i.e., item unlikely to fit monotonicity criteria), whereas critical value 

< 40 is likely to be due to fluctuations in the data and likely non-consequential whereas 

40 > critical value < 80 indicate evidence of a violation is unclear (211,216) (215). This 

study considered critical value of 80 or below as an acceptable level. So, all items 

were kept for further analysis if there were no significant or serious (i.e., critical value 

<= 80) violations. Violations or not of monotonicity criteria was also displayed visually 

by item step response function where lines are horizontally increasing or remaining 

constant but not decreasing.  

Items or item sets meeting the criteria of unidimensionality, local independence and 

monotonicity are known as the Mokken Scale Monotone Homogeneity Model and can 

be scaled, and respondents can be ordered according to their latent trait (216,232). 

However, in Monotone Homogeneity Model, the ability parameters (a theoretical value 

that represents a person’s capability or probable performance on a task such as taking 

medication) of respondents cannot be estimated numerically, and respondents are 

rather ordered according to their latent trait using the true score (216,232).   

 

Invariant Item Ordering (IIO): Items or item sets in the Mokken Scale Double 

Monotonicity Model (DMM) also meet the criteria of IIO in addition to the three criteria 

of the Monotone Homogeneity Model which are unidimensionality, local independence 

and monotonicity. IIO implies that the item response functions of items in the scale or 

subscales may coincide or touch but should not intersect with each (216,232). IIO 

allows items to be ordered according to their difficulty or strength of determinants of 

adherence i.e., in addition to ordering respondents according to their latent trait 

(Monotone Homogeneity Model), DMM also orders items according to their difficulty 

or strength of determinants (216,232). If the subscale items cannot be ordered in the 

same way for all the respondents across the latent trait continuum or across different 

gender/ages etc., then different scores will give us very little meaning. Thus, for the 

total score to be useful and meaningful, the IIO criteria need to be met, i.e., subscales 

should meet Mokken Scale DMM criteria (216,232).  

IIO test results are shown in a table similar to the results of monotonicity. The result is 

interpreted in the same way using the steps described in Figure 5.2. IIO can also be 



 

 

checked visually by item step response function plots for each item pair. The items set 

from C-MABQ fulfilling DMM criteria is called C-MABQdmm (C-MABQ Double 

Monotonicity Model), as mentioned earlier, and each unidimensional subset of the 

items are called subscale 1, subscale 2 and so on. 

Outliers or aberrant or idiosyncratic response patterns were checked using Guttman 

error (211,216). If there are data entry errors or other possible reasons for aberrant 

response patterns or if the outliers affect the results, then analysis can be rerun without 

the outliers (211,216). 

 

STEP 3: Confirmatory Factor Analysis  

Confirmatory factor analysis is carried out to provide a complementary perspective on 

the dimensionality of the item set and the model fit of C-MABQdmm (211). 

Confirmatory factor analysis provides us with valuable information regarding the fit of 

the data to C-MABQdmm. Results that align with the C-MABQdmm can be considered 

as enforcing the findings and show construct validity (i.e., results do not depend on 

the method used) (211). In contrast, if large deviations are seen in the results, then 

this implies that the MSA findings are not robust and varies depending on the analytical 

method used. The results are produced graphically with confirmatory factor analysis 

diagrams and as output text. The fit statistics and parameter estimate for the C-

MABQdmm were checked. Model fit indices above recommended thresholds of 

Tucker-Lewis index (TLI) and Comparative Fit Index (CFI) >0.95; Root Mean Square 

Error of Approximation (RMSEA) <0.06; chi-squared P-value <0.05) and factor loading 

in the expected ranges (>0.30 or 0.40) suggest a model fit (211).  

 

STEP 4: Internal consistency reliability and properties  

Internal consistency is the degree to which the set of items in the subscale co-vary 

relative to their sum score or the consistency of patient’s responses across the items 

on a subscale (213). In general, all the items on the subscale are supposed to reflect 

the same underlying construct, so respondents’ scores on those items are correlated 

with each other (213). Internal consistency reliability indices can be represented by 

Cronbach’s alpha, Guttman's lambda6, beta and omega. It is often recommended to 



 

 

calculate and present multiple indices of internal consistency reliability as some argue 

that traditional Cronbach’s alpha alone may not represent internal consistency well 

(211,233). Thus, different measures of internal consistency reliability, including 

Cronbach’s alpha, are presented.  

 

STEP 5: Total scores and score statistics  

Total scores for each subscale of C-MABQdmm and summary statistics are presented. 

The frequency and distribution of each subscale were calculated, and a histogram of 

each subscale was plotted. This is to provide an overview of the C-MABQdmm 

including the mean and range of total scores for each subscale. This also provides a 

visual representation of total score distribution (e.g., normal distribution) which 

determines test statistics (such as Spearman or Pearson’s correlation coefficient) to 

be used for further analysis. 

 

STEP 6: Examine the criterion validity 

C-MABQdmm, the final item sets meeting Mokken Scale criteria were tested against 

the adapted Medication Adherence Rating Scale - 5 (MARS-5) (Appendix 5.11) (15) 

(234,235) and blood Lithium level for criterion validity. Correlation between subscales 

scores of C-MABQdmm and MARS-5 total score and adherence based on blood 

Lithium level were checked for criterion validity.  

MARS-5 was chosen as it is simple, short, and quick to complete without increasing 

any significant burden to participants. In addition, MARS-5 has been validated in 

bipolar disorder and has been correlated with blood Lithium levels in some studies 

(87,236). The terms “medicines” and “doctor” in MARS-5 were changed to “mental 

health medications” and “mental health professional”, respectively, to make it more 

relevant to this study. Approval for the change and the use of adapted MARS-5 in this 

study was obtained from the relevant author. 

MARS-5 contains five statements:  

I. I take less than instructed  

II. I stop taking it for a while  



 

 

III. I miss out a dose  

IV. I alter the dose  

V. I forget to take it 

It asks participants to rate the frequency with which they engaged in each of these 

statements on a five-point scale, where 5 = never, 4 = rarely, 3 = sometimes, 2 = often 

and 1 = always (235). Scores for each item are summed to give a total score, with 

higher scores indicating higher levels of reported adherence (235). However, to align 

with the C-MABQ scoring system, MARS-5 were reverse scored (i.e., never = 1 and 

always =5 and so on). So, a higher score means lower adherence and vice versa in 

both questionnaires. Correlation between total scores of each subscale of C-

MABQdmm and MARS-5 total score was checked.  

The study used the latest blood Lithium level routinely collected by the healthcare team 

for patient care. The quoted reference range for blood Lithium level varies from 0.4 to 

1.0mmol/L to 0.8 to 1.0 mmol/L (7,10,16,220,237-239). In an informal survey of 

prescribers in the NSFT, a vast majority (>80%, n=36) stated that their normal target 

Lithium level in their patients is 0.4 to 1mmol/L in adults =>65 years old and 0.5 to 

1mmol/L in <65 years old. So, the respondents in this survey were divided into two 

groups: 1) High Adherence group (patients aged => 65 with Lithium level =>0.4 

mmol/L or patients aged <65 with Lithium level =>0.5mmol/L) and 2) Low Adherence 

group (patients aged => 65 with Lithium level <0.4 mmol/L or patients aged <65 with 

Lithium level <0.5mmol/L). T-test was used to measure the difference in mean of C-

MABQdmm subscales scores and C-MABQdmm total scores between the high 

adherence group and low adherence group.  

 

STEP 7: Investigate the convergent and discriminant validity  

Scale meeting Mokken Scale criteria such as C-MABQdmm are considered to have 

met construct validity (216). However, construct validity was also checked by 

investigating convergent and discriminant validity. Each subscale of C-MABQdmm 

carried a distinct concept of adherence determinants such as social influence or 

memory. These concepts were tested against items in the adapted BIPQ (Appendix 

5.12) (240), a MARS-5 item where each item carried a specific meaning.  



 

 

BIPQ contains eight dimensions of illness perceptions: consequences (the extent to 

which illness affects one’s life), timeline (the expected duration of illness), personal 

control (the extent to which one perceives control over one’s illness), treatment control 

(the extent to which one perceives treatment controls illness), identity (the number of 

symptoms associated with illness), coherence (the extent to which one understands 

the illness), concern (the extent of concerns about the illness), and emotional response 

(the extent of emotional distress attributed to the illness). The term “illness” in BIPQ 

was changed to “mental illness” to make it more relevant to the study and its focus. 

Approval for the change and the use of adapted BIPQ in this study was obtained from 

the relevant author. For convergent validity C-MABQdmm subscale was expected to 

be at least moderately associated (i.e., r > 0.3) (241-243) with conceptually related 

constructs of BIPQ items. And for discriminant validity, the C-MABQdmm subscale 

was expected to have medium to nonsignificant associations (i.e., r < 0.3) (241-243) 

with BIPQ items that are conceptually different.  

MARS-5 covers both intentional non-adherences, e.g., taking less than instructed or 

missing the dose, as well as unintentional such as forgetfulness. Convergent and 

discriminant validity of C-MABQdmm subscales was also tested against MARS-5 

items like the BIPQ item above. C-MABQdmm subscale representing concepts similar 

to unintentional non-adherence in MARS-5 was expected to have moderate or strong 

association while dissimilar concepts were expected to have medium to the non-

significant association (241-243). 

 

STEP 8: Check test-retest reliability  

The test-retest reliability, also known as the coefficient of stability, is used to assess 

the degree to which the participants’ performance is repeatable, i.e., how consistent 

their sum scores are across time (97). Intraclass correlation coefficient (ICC) was used 

to measure the test-retest reliability between first and second surveys. Koo et al. 

suggest ICC < 0.5 as poor, between 0.5 and 0.75 as moderate, between 0.75 and 0.9 

as good and > 0.90 is excellent reliability (244). But Fleiss defined ICC value between 

0.4 and 0.59 is considered as fair, 0.60 and 0.74 as good, and > 0.75 as excellent and 

this was supported by Cicchetti (245). So, Fleiss and Cicchetti’s ICC reference range 

were used to make inference from ICC calculation.  



 

 

ETHICAL AND REGULATORY COMPLIANCE 
 

The study protocol, patient information sheet, screening survey and consent form were 

peer reviewed by NSFT Research Department colleagues. South West Central Bristol 

Research Ethics Committee provided a favourable ethical opinion to the study, and the 

study was approved by the Health Research Authority UK (Research Ethics Committee 

Ref number 21/SW/0078, Project ID: 297357). The letter from the Research Ethics 

Committee and approval letter from the Health Research Authority UK are provided in 

Appendices 5.13 and 5.14, respectively. 

 

5.3 RESULTS 
 

Survey data for first and second survey are provided separately to this thesis. 

Additional R analyses are provided in Appendix 5.15. Tables 5.1 and 5.2 provide 

participant flow and characteristics respectively. Overall, the response rate was just 

under 44%. Only patients who responded to 80% or more items, who provided consent 

and who were eligible to participate were included in the analysis. 89.5% in the first 

survey and 97% responses in the second survey were usable for the analysis. The 

majority of respondents were over 51 years old. 

 

Table 5.1: First and second survey invitation, response rate and valid 
responses 

First Survey Number of patients 

Potentially eligible and reachable patients  835 

Total responded (% Response rate) 363 (43.5%) 

Ineligible patients who returned the survey 22 (4.8%) 

Consent form not completed 4 (1.2%) 

Eligibility not completed 2 (0.6%) 

Unusable responses (<80% questions 
completed) 

10 (3.1%) 

Total included for analysis 325 (89.5%) 
 

Second Survey Number of patients 

Number of patients invited to take part 150 

Total responded (% Response rate) 104 (69.33%) 

Unusable (<80% questions completed) 3 (3%) 

Total included for analysis 101 (97%) 

 



 

 

Table 5.2: Participant’s demographics and survey response time 
 

Descriptions 1st Survey 2nd Survey 

Age (in Years) 

Range 20 to 89 27 to 85 

Mean 61 60 

Median 62 62 

Age 20 to 30 8 (2.5%) 3 (3%) 

Age 31 to 40 23 (7.1%) 6 (5.9%) 

Age 41 to 50 33 (10.1%) 11 (10.9%) 

Age 51 to 64 114 (35.1%) 42 (41.6%) 

Age =>65 147 (45.2%) 39 (38.6%) 

Gender 

Female 194 (59.7%) 63 (62.4%) 

Male 131 (40.3%) 38 (37.6%) 

Days between survey  
invitation and completion 

Range 0 to 73  0 to 37  

Median 4 4 

Days between reminders  
and survey completion 

Range 0 to 59 NA 

Median 4 NA 

Note: No reminders were sent to 2nd survey participants. 

 
 
 

5.3.1 Descriptive summary 
 

C-MABQ items response frequencies were checked to see if the items show sufficient 

variation to be able to differentiate respondents on the determinant of adherence 

represented by each item. Each item is nominated with ‘Q’ at the beginning for the 

question, a number in the middle for the item/question number in C-MABQ and letter/s 

at the end for the TDF domain that the item represents. For example, Q3M is 3rd 

question in C-MABQ representing the TDF domain ‘Memory, attention and decision 

Processes’. See appendix 5.15 for item labels and corresponding C-MABQ questions. 

The frequencies of endorsing individual response options are presented in table 5.3.   

 



Table 5.3: Distribution of response frequencies and missing responses 

C-
MABQ 
Items 

Brief description of the item 

(Note: meds = medications) 

Response Options % 1 to 3 
combined 

% 4 to 5 
combined 

No. 
missing 

1 2 3 4 5 

Q1M 1. Remembering to take 122 106 64 25 8 89.85 10.15 0 

Q2M 2.Remembering to collect 108 108 61 38 7 85.23 13.85 3 

Q3M 3.Sticking to routine 111 118 63 24 8 89.85 9.85 1 

Q4EN 4.Getting Advice 32 56 130 52 37 67.08 27.38 18 

Q5K 5.Knowing when to take 138 79 62 25 14 85.85 12 7 

Q6K 6.Knowing why prescribed 183 79 22 26 14 87.38 12.31 1 

Q7I 7.Not recognising as bipolar 118 76 54 49 25 74.31 22.77 3 

Q8I 8.Don't need meds 190 89 22 13 7 92.62 6.15 4 

Q9I 9.Don't want to take 146 79 49 30 18 84.31 14.77 3 

Q10I 10.Prefer non-medicines 141 102 59 15 8 92.92 7.08 0 

Q11B 11.Believe meds are harmful 110 86 70 46 13 81.85 18.15 0 

Q12S 12.Read negative about meds 111 109 56 34 14 84.92 14.77 1 

Q13R 13. Feel meds were imposed 145 104 47 23 5 91.08 8.62 1 

Q14R 
14.Don't like mood controlled by
 meds 110 98 56 50 9 81.23 18.15 2 

Q15K 
15.Not knowing what happen if 
meds stopped 85 48 31 94 67 50.46 49.54 0 

Q16S 16.Don't Want people Know 62 59 86 83 35 63.69 34.31 0 

Q17S 
17. People don't like me taking 
meds 181 85 42 13 2 94.77 4.62 2 

Q22S 22.People judge me 52 87 95 71 18 72.00 27.38 2 

Q32G 
32.Other things take priority      
over meds 113 149 39 14 8 92.62 6.77 2 

Q33G 33.Meds get in the way 87 137 55 36 9 85.85 13.85 1 



 

 

Q34EN 
34. Have practical problem to    
collect meds 123 117 40 29 14 84.15 13.23 2 

Q35EM 35.Worry of addiction 101 106 61 42 13 82.46 14.92 2 

Q36EM 36. Worry of side effects 41 78 63 94 46 54.00 43.08 3 

Q38EM 38. Fear of not being myself 75 97 78 53 21 74.92 22.77 1 

Q39EM 39.Fed up taking meds 67 98 68 57 34 71.69 28 1 

Q18S 
18.Mental Health 
Team listens to me 33 98 102 36 36 71.69 22.15 20 

Q19S 
19.Mental Health 
Team there for me 36 91 91 48 43 67.08 28 16 

Q20S 
20. Have good relationship with 
Mental Health Team 38 86 96 38 44 67.69 25.23 23 

Q21S 21.SupportiveFamily 106 145 38 23 11 88.92 10.46 2 

Q23B 23.Will be unwell if I stop meds 148 128 35 8 5 95.69 4 1 

Q24EN 24.Have routine to take meds 139 148 21 11 5 94.77 4.92 1 

Q25G 25.Meds a priority 146 126 39 7 6 95.69 4 1 

Q26M 
26.Positive of meds outweigh    
negative 103 152 53 10 5 94.77 4.62 2 

Q27B 27.Meds keep me well 119 171 26 6 2 97.23 2.46 1 

Q28M 
28.Have ways to remember to    
take meds 89 166 45 18 3 92.31 6.46 4 

Q29K 
29. Know need to continue       
meds 146 156 19 1 2 98.77 0.92 1 

Q30EM 30.Fear of hospitalisation 153 100 45 16 10 91.69 8 1 

Q31EM 31.Worry of harming 61 85 54 55 68 61.54 37.85 2 

Q37EM 37.Worry of detention 61 82 72 59 50 64.15 33.54 1 

Q40EN 40.Meds effective 96 179 33 6 7 94.77 4 4 

Q41EN 41.Side effects 31 128 117 37 9 84.92 14.15 3 

Q42S 42.Support from family 107 136 61 9 8 93.54 5.23 4 



 

 

Q43S 43.Acceptability of diagnosis 46 160 71 35 7 85.23 12.92 6 

Q44S 44.Acceptability of meds 57 170 72 18 2 92.00 6.15 6 

Q45R 
45.Involvement in meds             
decisions 49 173 68 17 10 89.23 8.31 8 

Q46EN 46.Prescription cost 112 77 107 8 11 91.08 5.85 10 

Q47EN 47.Number of meds 61 186 50 17 7 91.38 7.38 4 

Q48EN 48.Type of meds 66 204 41 6 4 95.69 3.08 4 

Q49EN 49.Doses of meds 68 187 47 12 4 92.92 4.92 7 

Q50EN 50.Frequency of meds 87 199 28 2 6 94.62 2.46 3 

 

 

Response variance for the 11 Items in red text was very low with < 5% of people choosing options 4 and 5 combined. These 11 items 

were removed for MSA as these items are least likely to differentiate between adherent and non-adherent patients or provide very little 

information regarding adherence. Moreover, further analysis of these items shows that most of these items did not meet MHM or DMM 

criteria such as scalability, local independence, monotonicity, or invariant item ordering. The inclusion of these items produced a complex 

scale with 7 subscales (cumbersome for daily clinical practice), poorer model fit and very poor internal consistency.  

 

The highest missing data are for items Q4E, Q18S and Q20S where 5% to <8% of respondents didn’t answer, and all questions were 

related to mental health team. These missing data were from respondents who were managed by their GPs and did not have a mental 

health team. However, this amount of missing data for these items is unlikely to impact the results as all these items have a good 

distribution of the respondents across the response scale. Missing data were imputed using the median value for that item.  



Figure 5.3: Heat plot of correlations between item scores 

 
Twelve items were negatively correlated with other items. A heat plot of inter-item 

correlations is shown in Figure 5.3 above. Thus, a stepwise deletion of item/s with 

reinvestigation of the correlation matrix after each deletion was carried out for removal 

of all negatively correlated items as below:  



 

 

 I: Removed Q30EM, Q31EM, Q37EM, which were negatively correlated with most 

items.  

 II: Removed Q44S, which was negatively correlated with seven other items. 

 III: Removed Q43S, which was negatively correlated with six other items.  

 IV: Removed Q7I and Q46EN, which were both negatively correlated with five other 

items. Q46EN is also unscalable. 

 V: Removed Q16S, which was negatively correlated with four other items. In addition, 

Q16S is unscalable.  

 VI: Removed Q5K, Q6K, Q21S, Q28M as they have a negative correlation with 

Q36EM, which is a theoretically critical item. In addition, Item Q21S is similar to Q42S 

and violated MHM criteria, item Q5K and Q28M are unscalable, and item Q6K does 

not meet IIO criteria. 

After removing these 12 items, the remaining items did not have a negative correlation 

with any other items. Thus, 27 out of 50 C-MABQ items were included for further 

investigation after removing 11 low variance items and 12 negatively correlated items.  

 
5.3.2 Mokken Scale Analysis (MSA) 

Investigation of Scalability and Dimensionality 

Table 5.4 presents the result of the AISP. It shows items scalability (0 = unscalable 

and >0 scalable) at various levels of scalability coefficient. At recommended lower 

bound Hi of 0.3, it shows that four items (Q8I, Q15K, Q32G and Q42S) are unscalable, 

5 items (Q4EN, Q18S, Q19S, Q20S and Q45R) form one scale, which is called 

Subscale 1 from here onwards and remaining 18 items form 2nd scale called Subscale 

2 from here onwards.  



 

 

 

The homogeneity values (H) and standard error (SE) of all items in Subscale 1 and that 

for Subscale 1 total are shown in table 5.5A. Similarly, table 5.5B shows the homogeneity 

values (H) and standard error (SE) value for items in Subscale 2 and Subscale 2 total. 

Based on the homogeneity value, Subscale 1 is strong but Subscale 2 is weak. Only 

items Q1M and Q3M have Homogeneity value (H) <0.3, however, as the estimated 

values were above 0.295 (0.299 & 0.296, respectively), these items were kept for further 

investigation. 

Table 5.4: Dimensionality at various levels of scalability coefficient  

C-MABQ 
Items 

0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 

Q8I 2 0 0 0 0 0 0 0 0 0 0 

Q15K 2 0 0 0 0 0 0 0 0 0 0 

Q32G 1 1 0 0 0 0 0 0 0 0 0 

Q42S 1 0 0 0 0 0 0 0 0 0 0 

Q4EN 1 1 1 1 1 1 1 1 1 0 0 

Q18S 1 1 1 1 1 1 1 1 1 1 1 

Q19S 1 1 1 1 1 1 1 1 1 1 1 

Q20S 1 1 1 1 1 1 1 1 1 1 1 

Q45R 1 1 1 1 1 0 0 0 0 0 0 

Q1M 1 1 2 2 2 2 2 2 2 2 2 

Q2M 1 1 2 2 2 2 2 2 2 2 2 

Q3M 1 1 2 2 2 2 2 2 2 2 2 

Q9I 1 1 2 2 3 3 3 4 0 0 0 

Q10I 1 1 2 2 3 3 3 3 0 0 0 

Q11B 1 1 2 2 3 3 3 3 3 3 0 

Q12S 1 1 2 2 3 3 3 3 3 3 0 

Q13R 1 1 2 2 3 3 3 3 4 0 0 

Q14R 1 1 2 2 3 3 3 3 4 0 0 

Q22S 1 1 2 2 2 0 0 0 0 0 0 

Q33G 1 1 2 2 2 3 5 6 0 0 0 

Q34EN 1 1 2 2 2 2 2 2 0 0 0 

Q35EM 1 1 2 2 3 4 0 0 0 0 0 

Q36EM 1 1 2 2 3 3 4 5 0 0 0 

Q38EM 1 1 2 2 0 4 5 6 0 0 0 

Q39EM 1 1 2 2 3 3 3 4 0 0 0 

Q41EN 1 1 2 2 4 5 4 5 0 0 0 

Q47EN 1 1 2 2 4 5 0 0 0 0 0 



 

 

Table 5.5A: MSA Subscale 1: Item homogeneity values 

Items 
Item H se 

Q4EN 0.539 (0.040) 

Q18S 0.654 (0.035) 

Q19S 0.697 (0.024) 

Q20S 0.688 (0.027) 

Q45R 0.367 (0.062) 

Subscale 1 Total 0.601 (0.031) 

 

 

Table 5.5B: MSA Subscale 2: Item homogeneity values 

Items 
Item H SE 

Q1M 0.299 (0.031) 

Q2M 0.320 (0.033) 

Q3M 0.301 (0.032) 

Q9I 0.351 (0.031) 

Q10I 0.341 (0.032) 

Q11B 0.366 (0.030) 

Q12S 0.384 (0.030) 

Q13R 0.373 (0.030) 

Q14R 0.314 (0.032) 

Q22S 0.311 (0.032) 

Q33G 0.402 (0.031) 

Q34EN 0.296 (0.033) 

Q35EM 0.343 (0.032) 

Q36EM 0.370 (0.031) 

Q38EM 0.327 (0.034) 

Q39EM 0.427 (0.027) 

Q41EN 0.314 (0.034) 

Q47EN 0.345 (0.041) 

Subscale 2 Total 0.345 (0.021) 

 

 

 

 

 

 



 

 

Investigation of Local Independence 

All the items in Subscale 1 met the criteria for local independence, as shown in table 

5.6A below. The full results of local independence are shown in Appendix 5.15.  

Table 5.6A: MSA Subscale 1: Local independence test  
(TRUE = locally independent, FALSE = locally dependent) 

 

Item Result 

Q4EN TRUE 

Q18S TRUE 

Q19S TRUE 

Q20S TRUE 

Q45R TRUE 

 

However, seven items (Q1M, Q2M, Q3M, Q14R, Q22S, Q34EN, Q41EN) of Subscale 

2 did not meet the criteria of local independence as shown in table 5.6B. The remaining 

11 items of Subscale 2 were locally independent, as shown in table 5.6C.   

 

Table 5.6B: MSA Subscale 2: Local independence test  
 

Item Result 

Q1M FALSE 

Q2M FALSE 

Q3M FALSE 

Q9I TRUE 

Q10I TRUE 

Q11B TRUE 

Q12S TRUE 

Q13R TRUE 

Q14R FALSE 

Q22S FALSE 

Q33G TRUE 

Q34EN FALSE 

Q35EM TRUE 

Q36EM TRUE 

Q38EM TRUE 

Q39EM TRUE 

Q41EN FALSE 

Q47EN TRUE 

 



 

 

Table 5.6C: MSA Subscale 2 after removing locally dependent items: Local 
independence test  

 

Item Result 

Q9I TRUE 

Q10I TRUE 

Q11B TRUE 

Q12S TRUE 

Q13R TRUE 

Q33G TRUE 

Q35EM TRUE 

Q36EM TRUE 

Q38EM TRUE 

Q39EM TRUE 

Q47EN TRUE 

 
 

Seven items (Q1M, Q2M, Q3M, Q14R, Q22S, Q34EN, Q41EN) not meeting the 

criteria of local independence were put through the AISP algorithm to see if these 

items are scalable into different Subscale. The result of AISP is shown in table 5.6D. 

Item Q14R and Q41EN were unscalable, so both items were excluded from further 

analyses. The remaining five items (Q1M, Q2M, Q3M, Q22S and Q34EN) were 

scalable at Hi = 0.3, unidimensional and called Subscale 3 from here onwards.  

 

Table 5.6D: AISP of Subscale 2 items not meeting Local Independence criteria  

Item 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 

Q14R 0 0 0 0 0 0 0 0 0 0 

Q41EN 1 1 1 0 0 0 0 0 0 0 

Q1M 1 1 1 1 1 1 1 1 1 1 

Q22S 1 1 1 1 1 0 0 0 0 0 

Q2M 1 1 1 1 1 1 1 1 1 1 

Q34EN 1 1 1 1 1 1 1 1 0 0 

Q3M 1 1 1 1 1 1 1 1 1 1 

 

 

 

 



 

 

All five items in Subscale 3 were locally independent, as shown in table 5.6E below. 
 

Table 5.6E: MSA Subscale 2: Local independence test  
 

Item Result 

Q1M TRUE 

Q2M TRUE 

Q3M TRUE 

Q22S TRUE 

Q34EN TRUE 

 

 

Investigation of Monotonicity 

Tables 5.7A, 5.7B and 5.7C show the results of the monotonicity test of Subscale 1, 2 

and 3, respectively. As shown, none of the items in the three subscales violated 

monotonicity criteria: none of the items show significant or serious violations. So, all 

items continued for further analysis of IIO. Monotonicity is also displayed visually by 

item step response functions plot in figure 5.4 for Subscale 1. See Appendix 5.15 for 

Item Step Response Function plots for Subscales 2 and 3 and more detailed results 

of monotonicity test.  

Table 5.7A: MSA: Subscale 1: Monotonicity check 

Item Homogeneity 
No. of 
violations 

Maximum 
violation 

Sum of all 
violations 

No. of 
significant 
violations 

Critical 
value 

Q4EN 0.54 0 0.00 0.00 0 0 

Q18S 0.65 0 0.00 0.00 0 0 

Q19S 0.70 0 0.00 0.00 0 0 

Q20S 0.69 0 0.00 0.00 0 0 

Q45R 0.37 3 0.04 0.12 0 31 

 



 

 

Figure 5.4: Item Step Response Function plot of Subscale 1 items 

   

 

 

 

 

 

 

 

 

 



 

 

Table 5.7B: MSA: Subscale 2: Monotonicity check 

Item 
Homogeneity 

No. of 
violations 

Maximum 
violation 

Sum of all 
violations 

No. of 
significant 
violations 

Critical 
value 

Q9I 0.41 0 0.00 0.00 0 0 

Q10I 0.41 0 0.00 0.00 0 0 

Q11B 0.45 0 0.00 0.00 0 0 

Q12S 0.46 1 0.05 0.05 0 8 

Q13R 0.43 0 0.00 0.00 0 0 

Q33G 0.43 0 0.00 0.00 0 0 

Q35EM 0.40 1 0.03 0.03 0 5 

Q36EM 0.42 1 0.03 0.03 0 6 

Q38EM 0.36 1 0.04 0.04 0 12 

Q39EM 0.49 1 0.04 0.04 0 4 

Q47EN 0.37 0 0.00 0.00 0 0 

 

 

Table 5.7C: MSA: Subscale 3: Monotonicity check 

Item 
Homogeneity 

No. of 
violations 

Maximum 
violation 

Sum of all 
violations 

No. of 
significant 
violations 

Critical 
value 

Q1M 0.61 0 0.00 0.00 0 0 

Q2M 0.63 0 0.00 0.00 0 0 

Q3M 0.61 0 0.00 0.00 0 0 

Q22S 0.36 1 0.06 0.06 0 16 

Q34EN 0.47 0 0.00 0.00 0 0 

 

Scales or subscales meeting above three criteria, i.e., unidimensionality, local 

independence and monotonicity, are called Mokken Scale Monotone Homogeneity 

Model. Following 21 items met Monotone Homogeneity Model criteria: 

• Subscale1 (n=5): Q4EN, Q18S, Q19S, Q20S and Q45R  

• Subscale2 (n=11): Q9I, Q10I, Q11B, Q12S, Q13R, Q33G, Q35EM, Q36EM, 

Q38EM, Q39EM and Q47EN  

• Subscale 3 (n=5): Q1M, Q2M, Q3M, Q22S and Q34EN 



 

 

Some consider that these three criteria of the Monotone Homogeneity Model are 

sufficient for many applications of NIRT; however, for the total score to be meaningful 

and to place respondents in order by items in the subscale, the items need to meet 

further criteria of non-intersection of IIO (216). Thus, these 21 items were tested for 

IIO criteria.  

 

Investigation of Invariant Item Ordering (IIO) 

IIO tests, using the ‘check.iio’ function in R for each subscale, are shown in the tables 

below. Items with number of significant violations >0 and critical value > 80 are 

considered to violate the IIO criteria. Any item violating IIO criteria was removed in a 

stepwise manner as described in the method section. However, for space 

preservation, only the first and the last IIO test results are presented in the tables 

below; hence some homogeneity and critical values on the paragraph below and 

tables may vary. Each iteration results and visual display of item step response 

function plots for each item pair are available in Appendix 5.15.  

• Subscale1: As seen in table 5.8A below, item Q45R has the highest number of 

significant violations so this item was removed. IIO test was rerun after removing 

item Q45R. Then items Q4EN and Q19S have one significant violation each, but 

Q4EN has the lowest homogeneity and highest critical value, so removed this 

item. Remaining 3 items show no significant or serious violations of IIO. 

• subscale2: Item Q47EN has six violations and the highest number of significant 

violations, so Q47EN was removed. Q11B has four violations with critical value 

90, so this item was removed. There were no further significant or serious for 

remaining 9 items. 

• subscale3 - Q34EN has five violations with critical value 173, so this item was 

removed. Analysis was carried out with the remaining four items. But Q22S was 

a misfit; it has the lowest homogeneity value in the scale and lowest loading factor 

in confirmatory factor analysis. Removing Q22S improved internal consistency 

reliability indices, confirmatory factor analysis model fit and t-test. So, this item 

was also removed. 

 



 

 

The first IIO test results are shown in tables 5.8A to 5.8C and the last IIO test 

results are shown in tables 5.8D to 5.8F. 

 

Table 5.8A: MSA: Subscale 1: First IIO test results 

Item Homogeneity No. of 
violations 

 

Maximum 
violation 

 

Sums of 
all 
violations 

 

No. of 
significant 
violations 

 

Critical 
value 

 

Q4EN 0.54 2 0.27 0.47 0 117 

Q19S 0.70 3 0.35 0.87 1 190 

Q20S 0.69 3 0.33 0.78 1 176 

Q18S 0.65 2 0.25 0.49 0 102 

Q45R 0.37 2 0.35 0.68 2 166 

 

Table 5.8B: MSA: Subscale 2: First IIO test results 

Item 

 

Homogeneity 

 

No. of 
violations 

 

Maximum 
violation 

 

Sums of 
all 

violations 

 

No. of 
significant 
violations 

 

Critical 
value 

 

Q36EM 0.42 0 0.00 0.00 0 0 

Q39EM 0.49 2 0.38 0.66 0 71 

Q38EM 0.36 2 0.38 0.66 0 80 

Q11B 0.45 2 0.35 0.60 1 84 

Q35EM 0.40 4 0.33 0.96 1 103 

Q33G 0.43 2 0.33 0.57 0 65 

Q12S 0.46 5 0.33 1.28 1 111 

Q47EN 0.37 6 0.35 1.79 3 155 

Q9I 0.41 1 0.30 0.30 0 52 

Q10I 0.41 1 0.16 0.16 0 27 

Q13R 0.44 1 0.16 0.16 0 26 

 

Table 5.8C: MSA: Subscale 3: First IIO test results 

Item 

 

Homogeneity 

 

No. of 
violations 

 

Maximum 
violation 

 

Sums of 
all 
violations 

 

No. of 
significant 
violations 

 

Critical 
value 

 

Q22S 0.36 0 0.00 0.00 0 0 

Q2M 0.63 2 0.18 0.34 0 63 

Q3M 0.61 2 0.16 0.28 0 55 

Q34EN 0.47 5 0.30 0.93 0 173 

Q1M 0.61 1 0.30 0.30 0 64 



 

 

Table 5.8D: MSA: Subscale 1: Last IIO test results with IIO compliant 
items only 

Item 

 

Homogeneity No. of 
violations 

 

Maximum 
violation 

 

Sums of 
all 
violations 

 

No. of 
significant 
violations 

 

Critical 
value 

 

Q19S 0.85 1 0.15 0.15 0 63 

Q20S 0.84 0 0.00 0.00 0 0 

Q18S 0.79 1 0.15 0.15 0 66 

 

 

Table 5.8E: MSA: Subscale 2: Last IIO test results with IIO compliant 
items only 

Item 

 

Homogeneity 

 

No. of 
violations 

 

Maximum 
violation 

 

Sums of 
all 
violations 

 

No. of 
significant 
violations 

 

Critical 
value 

 

Q36EM 0.42 0 0.00 0.00 0 0 

Q39EM 0.49 2 0.30 0.59 0 66 

Q38EM 0.36 2 0.30 0.59 0 77 

Q35EM 0.41 2 0.17 0.31 0 44 

Q33G 0.42 1 0.13 0.13 0 25 

Q12S 0.45 3 0.17 0.44 0 55 

Q9I 0.41 0 0.00 0.00 0 0 

Q10I 0.42 0 0.00 0.00 0 0 

Q13R 0.43 0 0.00 0.00 0 0 

 

 

Table 5.8F: MSA: Subscale 3: Last IIO test results with IIO compliant 
items only 

Item 

 

Homogeneity 

 

No. of 
violations 

 

Maximum 
violation 

 

Sums of 
all 
violations 

 

No. of 
significant 
violations 

 

Critical 
value 

 

Q2M 0.76 0 0 0 0 0 

Q3M 0.82 0 0 0 0 0 

Q1M 0.82 0 0 0 0 0 

 

 

 

 



 

 

Thus, a total of 15 C-MABQ items met the Mokken Scale DMM criteria as described in 

table 5.9 below.  

 

Table 5.9: C-MABQdmm (15-item C-MABQ) - Three Subscales and respective 

items meeting Mokken Scale DMM criteria 

Subscale 1 items (n = 3) 

Q18S. I feel that my mental health team listens to me. 

Q19S. My mental health team is there for me when I need them. 

Q20S. I have a good relationship with my mental health team.    

Subscale 2 items (n = 9) 

Q9I. I don't want to take medications for my mental health condition.  

Q10I. I prefer to use treatments other than medications. 

Q12S. I have read or heard things that make me not want to take my medications. 

Q13R. I feel that my medications have been imposed upon me.  

Q33G. My medications make it difficult for me to get on with my life.  

Q35EM. I worry about getting addicted to my medications. 

Q36EM. I worry about the side effects of my medications.  

Q38EM. I fear of not being myself if I take my medications. 

Q39EM. I am fed up with taking medications to control my mental health condition. 

Subscale 3 items (n = 3) 

Q1M. Remembering to take my medications is  

Q2M. Remembering to collect my medications from the doctors or pharmacy is   

Q3M. Sticking to medications taking routine is 

 

Subscale 1 contains items representing the TDF domain ‘Social Influence’ as a 

determinant of adherence. Items in Subscale 2 are related to TDF domains 

‘Intentions’, ‘Social/professional role and identity’, ‘Goal’ and ‘Emotion’ as the 

determinant of adherence. Similarly, Subscale 3 include items representing the TDF 

domain ‘Memory, attention and decision processes’ as the determinant of adherence. 

These three subscales comprising 15 items in table 5.9 are called the C-MABQdmm 

or 15-item C-MABQ from here onwards. These items were further analysed to 

investigate model fit as per confirmatory factor analysis, internal consistency reliability, 

criterion validity, convergent and discriminant validity and test-retest reliability. There 



 

 

were seven outliers based on Guttman’s error calculations, but their exclusion did not 

affect the MSA results, so further analysis was carried out with these outliers.  

 
5.3.3 Confirmatory Factor Analysis 
 

Confirmatory factor analysis was carried out on the C-MABQdmm model to provide a 

complementary perspective on the dimensionality of the item sets. The fit statistics and 

the parameter estimate for the model are presented in table 5.10 below. As described in 

the method section, the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root 

mean Square Error of Approximation (RMSEA) are all within the recommended values. 

Thus, the results of confirmatory factor analysis suggest a good model fit and enforce 

the C-MABQdmm model and structure derived from MSA. The diagram showing factor 

loading (0.62 to 0.98) in Figure 5.5 suggest very good or excellent factor loading. 

 

Table 5.10: Results of Confirmatory factor analysis of C-MABQdmm model  
(See Appendix 5.15 for full result) 

 

Description Standard Robust 

Number of observations = 325 - - 

User Model versus Baseline Model: 

• Comparative Fit Index (CFI) 

• Tucker-Lewis Index (TLI) 

 

0.997 

0.996 

 

0.988 

0.986 

Root Mean Square Error of Approximation: 

• RMSEA 

• 90% CI – lower 

• 90% CI – upper 

 

0.059 

0.047 

0.070 

 

0.074 

0.063 

0.085 

Standardised Root Mean Square Residual: 

• SRMR 

 

0.061 

 

0.061 

 

 



 

 

 

 
 
5.3.4 Internal Consistency Reliability 
 

The estimated Cronbach’s alpha and Omega for each subscale representing internal 

consistency reliability are displayed in table 5.11 below. The results show that all three 

subscales have good internal consistency reliability, with all three indices showing a 

greater than the usually recommended threshold of 0.7 (211).   

Table 5.11: Internal Consistency Reliability indices of each subscale 

(See Appendix 5.15 for more details) 

 

Scale Cronbach’s alpha [95% CI] Omega [95% CI] 

Subscale1 0.92 [0.91 - 0.94] 0.93 [0.91 - 0.95] 

Subscale2 0.85 [0.83 - 0.87] 0.85 [0.82 - 0.88] 

Subscale3 0.91 [0.89 - 0.93] 0.91 [0.89 - 0.94] 

 
 
 

Figure 5.5: Factor loading diagram 



 

 

5.3.5 Subscales scores and score statistics 

Total scores for each subscale are computed, and descriptive statistics are presented 

in table 5.12 below. Distributions of the scores are shown graphically in Figure 5.6.  

Table 5.12: Descriptive statistics total scores of each subscale 

 
Mean 

Standard 
deviation 

Minimum 
score 

Maximum 
score Range 

Subscale 
1 score 

8.63 3.24 3 15 12 

Subscale 
2 score 

20.76 4.96 9 43 34 

Subscale 
3 score 

4.28 2.91 3 15 12 

 

Figure 5.6: Histogram of each subscale score and C-MABQdmm total scores 
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5.3.6 Criterion Validity 
 

The correlation between the total scores of each subscale, C-MABQdmm whole scale 

(i.e., 15-item C-MABQ) and MARS-5 total scores are shown in table 5.13 below. There 

was a moderate, statistically significant positive correlation between Subscale 3 and 

MARS-5 total scores as well as C-MABQdmm total score and MARS-5 total scores. 

Subscales 1 and 2 have a statistically significant, weak correlation with MARS-5.  

 

Table 5.13: Correlations between C-MABQdmm 
Subscales total scores, C-MABQdmm total scores 
and MARS-5 total scores 

 Correlation coefficient 
with MARS total scores 

Subscale 1 score 0.11* 

Subscale 2 score 0.25*** 

Subscale 3 score 0.38*** 

C-MABQdmm Total Score 0.32*** 

Note: *** indicates p < 0.001 and * indicates p < 0.05 

C-MABQdmm Total Score 

Fr
eq

u
en

cy
 

Subscale 3 Score 



 

 

The relationship between subscales total scores and MARS total scores is also 

presented graphically with the best fit line in Figures 5.7 to 5.9 below. 

 

Figure 5.7: Graph plot of Subscale 1 total score and MARS total score 

 

 

Figure 5.8: Graph plot of Subscale 2 total score and MARS total score 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 5.9: Graph plot of Subscale 3 total score and MARS total score 

 
 

 

Figure 5.10: Graph plot of C-MABQdmm total score and MARS total score 

 

 

The above results suggest the criterion validity of Subscale 3 and C-MABQdmm as a 

whole scale against the medication adherence scale MARS-5.  

Criterion validity was also tested against binary adherence level measured by the 

patient’s blood Lithium level. Blood Lithium levels ranged from 0 to 1.02 mmol/L amongst 

all patients with a median of 0.59 mmol/L. Blood Lithium level within 90 days from the 

survey completion date was available for around 90% of patients. As described in the 

method section, patients were divided into two groups, the high adherence group and 

low adherence group, based on the patient’s age and their latest blood Lithium level. The 



 

 

mean score of each subscale of C-MABQdmm and total C-MABQdmm between these 

two groups was compared using a t-test. The mean score of MARS-5 between these two 

groups was also tested. The results of the t-test are displayed in tables 5.14A to 5.14C 

below.  

 

Table 5.14A: Welch Two Sample T-test results with a mean difference in each 

subscale scores between high and low adherence group (See Appendix 5.15 

for more details) 

C-MABQdmm Subscale1 total score  

Mean in group 0 (High Adherence Group) 8.63        

Mean in group 1 (Low Adherence Group) 8.63 

The difference in the mean  0.00 

95% CI for the mean difference -0.85 to 0.84 

p-value  0.9912 

 
C-MABQdmm Subscale 2 total Score 

Mean in group 0 (Good Adherence Group) 20.66       

Mean in group 1 (Poor Adherence Group) 21.21 

The difference in the mean  -0.55 

95% CI for the mean difference -2.62 to 1.52 

p-value 0.6015 

 
C-MABQdmm Subscale 3 total Score 

Mean in group 0 (Good Adherence Group) 6.29 

Mean in group 1 (Poor Adherence Group) 6.19 

The difference in the mean  0.10 

95% CI for the mean difference -0.79 to 0.99 

p-value 0.8211 

   

 

 

 

 



 

 

Table 5.14B: Welch Two Sample T-test results with a mean difference in C-

MABQdmm total scores between high and low adherence group 

C-MABQdmm total Score 

Mean in group 0 (Good Adherence Group) 35.59         

Mean in group 1 (Poor Adherence Group) 36.04 

Difference in the mean  -0.45 

95% CI for the mean difference -3.25 to 2.35 

p-value 0.7507 

 

Table 5.14C: Welch Two Sample T-test results with a mean difference in MARS-

5 total scores between high and low adherence group 

MARS-5 total Score 

Mean in group 0 (Good Adherence Group) 7.08 

Mean in group 1 (Poor Adherence Group) 7.39 

Difference in the mean  -0.31 

95% CI for the mean difference -1.10 to 0.49 

p-value 0.4428 

 

 

C-MABQdmm subscale scores mean is expected to be higher in the low adherence 

group (Group 1) than in the high adherence group (Group 0), i.e., lower the C-

MABQdmm subscale score lower the barriers to adherence and thus higher the 

adherence. The mean difference in total scores for Subscale 1 between the high and low 

adherence groups was negligible. As expected, the subscale 2 scores mean was 0.55 

higher in the low adherence group than the high adherence group. The mean difference 

for Subscale 3 was small -0.1. The mean C-MABQdmm total score was 0.45 higher in 

the low adherence group compared to the high adherence group. The figure increased 

to 0.98 when seven outliers based on Guttman’s error and seven patients with blood 

Lithium levels not available within 6 months of survey completion date were removed for 

the t-test. So, although statistically not significant at p=0.05, the mean differences in a 

total score for C-MABQdmm, Subscale 2 among low adherence and high adherence 

group were in the right direction.  

 



 

 

Similarly, the MARS-5 total score was expected to be higher in the low adherence group 

and vice versa. Table 5.14C shows that the mean MARS-5 total score was 0.31 higher 

in the low adherence group compared to the high adherence group; however, this was 

not statistically significant. 

None of the differences was statistically significant with p values ranging from 0.34 to 

0.94. Thus, the study could not establish criterion validity of both MARS-5 and C-

MABQdmm against adherence based on the patient’s blood Lithium level.  

 

5.3.7 Convergent and discriminant validity 

Table 5.15 displays the correlation coefficient between each subscale score and 

scores of BIPQ items and the first MARS-5 item. Items in each subscale of C-

MABQdmm are described in table 5.9.  

Subscale 1 includes items representing the TDF domain ‘Social Influence’ as a 

determinant of adherence. This concept is not covered by any BIPQ items or MARS-

5 items, and thus, no correlation or only a weak correlation (or r <0.3) was expected 

between Subscale 1 and any BIPQ and MARS-5 items. Table 5.15 second column 

shows r <0.2, indicating discriminant validity. 

Subscale 2 is a bit more complex as it covers multiple concepts and unsurprisingly, we 

can see r >0.3 for many BIPQ items in column 2 of table 5.15. Subscale 2 includes items 

that cover the TDF domains ‘Intentions’, ‘Social Influence’, ‘Social/professional role and 

identity’, ‘Goals’ and ‘Emotion’. As expected, the highest correlation is between Subscale 

2 and BIPQ item 4 (How much do you think your treatment can help your mental illness?) 

as many items in Subscale 2 relate to the patient’s own view and emotions about 

medication. BIPQ item 7 is about knowledge of the illness, and the first MARS-5 item M1 

is about forgetfulness both of which are weakly correlated, i.e., r < 0.3 to Subscale 2. 

Subscale 3 captures the concept of difficulty in remembering and maintaining a routine 

of medication and includes items representing the TDF domain ‘Memory, attention and 

decision processes’. The first MARS-5 item M1 asks patients how often they forget to 

take medication. Thus, as expected, r is > 0.3 between Subscale 3 and M1. But r is <0.3 



 

 

between Subscale 3 and unrelated BIPQ items B2, B3, B4 and B4. The correlation 

coefficient between Subscale 3 and B1, B5 and B8 are >0.3. Medication taking is a part 

of the illness, and taking medication often reminds patients of their illness; thus, such 

correlation is not unexpected. 

Table 5.15: Correlation between C-MABQdmm subscales, BIPQ and MARS-5  

  
Subscale 1 
score  

Subscale 2 score  Subscale 3 
score  

B1 -How much does your 
mental illness affect your 
life? (Consequences) 

 0.10   0.36  0.42 

B2 - How long do you think 
your mental illness will 
continue? (Timeliness)  

0.05 -0.07  0.10  

B3 - How much control do 
you feel you have over your 
mental illness? (Personal 
Control) 

-0.15  -0.33 -0.27 

B4 - How much do you think 
your treatment can help your 
mental illness? (Treatment 
Control) 

-0.17  -0.47 -0.27 

B5 - How much do you 
experience symptoms from 
your mental illness? 
(Identity) 

0.04  0.29  0.32 

B6 - How concerned are you 
about your mental illness? 
(Concern) 

0.09  0.30  0.24 

B7 - How well do you feel 
you understand your mental 
illness? (Understanding) -0.10  -0.24 -0.31 

B8 - How much does your 
mental illness affect you 
emotionally? (e.g., does it 
make you angry, scared, 
upset, or depressed?) 
(Emotional response) 

 0.17   0.34  0.34 

M1 - I forget to take them 
 0.10   0.17   0.37 

 



 

 

5.3.8 Test-retest reliability 
 
Results of Intra-class Correlation Coefficient (ICC) calculation to measure test-retest 

reliability of each subscale is displayed in table 5.16 below. A two-way mixed effect 

model and absolute agreement definition were selected to calculate ICC for test-retest 

reliability as recommended (244) (245). Based on Fleiss’s definition (245) Subscale 1 

has excellent test-retest reliability, and Subscale 2 and 3 has good test-retest 

reliability. C-MABQdmm as a whole i.e., 3 subscales with 15 items together, had good 

test-retest reliability. 

 

Table 5.16: Test-retest reliability using ICC 

Subscales ICC  95% CI Significance 

Subscale 1 0.76 0.63 to 0.84 <0.001 

Subscale 2 0.59 0.39 to 0.72 <0.001 

Subscale 3 0.69 0.54 to 0.79 <0.001 

C-MABQdmm 0.74 0.61 to 0.82 P <0.001 

 
 
 

 
5.4 DISCUSSION 

 
The study presents a 15-item adherence questionnaire comprising three subscales 

that met the Mokken Scale Double Monotonicity Model, thus showing construct 

validity. Construct validity of C-MABQdmm was also demonstrated through 

convergent and discriminant validity. The 15-item C-MABQ (C-MABQdmm) has a 

good model fit with very good to excellent factor loading, thus reaffirming the construct 

validity of C-MABQdmm. Criterion validity of the 15-item C-MABQ could not be 

established against blood Lithium level however, it was established with MARS-5. The 

15-item C-MABQ has strong internal consistency and good test-retest reliability.  

According to the ABC taxonomy of medication adherence, non-adherence may occur 

during the phase of initiation, implementation or persistence (246). Adherence 

determinants may differ in these three phases e.g., patient’s view of the benefit of 

treatment is mostly influential in medication adherence during initiation and persistence 

of treatment (247). Non-adherence in the form of non-initiation was not relevant in this 



 

 

sample as the study only recruited patients already established on Lithium for at least 

four months. Similarly, the study did not include patients who have discontinued Lithium. 

This provides some explanation for why those adherence determinants mostly influential 

in initiation and persistence may not have been relevant in this sample and thus very few 

patients reporting these determinants. Additionally, issues with medication form (e.g., 

pills, liquids, or injections), dose and frequency of medication are likely to have been 

resolved within the first few weeks or months of prescribing medications. And thus, these 

determinants may not have been relevant in our sample.  

Negatively correlated items are often due to negatively phrased statements and thus 

resolved by reverse coding. However, unlike the majority of items which are positively 

correlated with each other, 12 items were positively correlated with some items but 

negatively correlated with many others. This discrepancy may be due to the items 

being misunderstood and thus answered incorrectly. The cognitive interviews with 

patients did not indicate such problems, however, these items may need refinement 

through more qualitative work with patients. It is also likely that these items were not 

present as a determinant of adherence in this sample and thus their answers may be 

unrelated to adherence. Nonetheless, when MSA was carried out by including these 

items, most of them were unscalable or did not meet Mokken Scale criteria so they 

would have been excluded.  

Patient’s experience and perception of their healthcare professionals represented by 

Subscale 1, affect their medication adherence accordingly. Social influences are 

known determinant of medication adherence in mental health in general as well as in 

bipolar disorder (18,39,165,247). However, social influence in the literature was mainly 

described as family or social support to take medication (39,247). Moreover, none of 

the validated adherence scales in bipolar disorder capture social influence as a 

determinant of adherence (87). Subscale 1 of 15-item C-MABQ presents social 

influences as determinants of adherence at a granular level. 

Subscale 2 covers five TDF domains mostly dominated by ‘Emotion’ domain. While 

the experience of side effects is frequently reported adherence determinant albeit 

inconsistently (39,63,165), emotional aspect of potential side effects are rarely 

reported not only in physical health but also in mental health (18,53). As described in 

Chapters 2 and 3, the TDF domain ‘Emotion’ is an important determinant of medication 



 

 

adherence in bipolar disorder. Thus, a lack of this domain in other adherence scale 

raise question on content validity. ‘Intentions’ domain is also significantly under-

represented in the literature and underappreciated by healthcare professionals 

(18,39). As described in Chapter 1, the intention is critical for performing a behaviour 

such as medication taking. Moreover, the treatment option other than medications, 

when clinically appropriate should be considered for holistic approach to mental health 

treatment. Influence of media (TV, newspaper, social media etc.), shared decision 

making and practical difficulties (e.g., too sedated on medication to go to work) on 

medication adherence is recognised in the literature. However, mapping these 

determinants to the TDF domain mean relevant tailored BCTs can be implemented to 

improve adherence. 

Most frequently reported practical determinant of adherence is encapsulated in 

Subscale 3. Forgetting to take medication is a frequently cited determinant of 

medication adherence in the literature but is underappreciated by healthcare 

professionals (18,39,247). Nonetheless, many adherence scales validated in bipolar 

disorder do ask about forgetfulness, but they generally have three key limitations. First, 

most adherence scales mainly focus on the magnitude of forgetfulness to take 

medication and ignore other similar but important determinants such as forgetfulness 

to collect medication or sticking to medication routine (18,47). Secondly, most scales 

ask direct questions, such as how often you forget to take medication, which may 

introduce reporting bias. Subscale 3 of the 15-item C-MABQ captures all important 

concepts related to forgetfulness and mapping these items to the TDF domains further 

strengthens its clinical utility.  

The 15-item C-MABQ with these three Subscales is Mokken Scale DMM compliant 

demonstrating construct validity (216). Construct validity is also shown by convergent 

and discriminant validity test. The structure of 15-item C-MABQ derived from MSA is 

reinforced by confirmatory factor analysis.  

A moderate correlation between 15-item C-MABQ total score and MARS-5 total score 

suggest criterion validity (243). Subscale 3 also shows criterion validity against MARS-

5 with statistically significant moderate correlation. Subscale 1 and 2 shows 

statistically significant but only weak correlation with MARS-5 total score. This may be 

explained by key differences between the two scales. MARS-5 contains four items 



 

 

covering intentional non-adherence (altering the dose, stopping for a while, missing a 

dose and taking less than instructed) and one item representing unintentional non-

adherence (i.e., forgetting to take medication) (235). MARS-5 provides a very short 

adherence questionnaire, thus reducing respondents’ burden, but this comes at the 

cost of compromised content validity. MARS-5 does not include any items covering 

social influences or emotional aspects predominant in the 15-item C-MABQ. In 

addition, MARS-5 measures the magnitude of adherence and not the determinants of 

adherence. The 15-item C-MABQ, on the other hand, focuses on identifying 

determinants of adherence as these determinants influence not only current 

medication adherence but also future adherence. Medication adherence is a dynamic 

process where past or present adherence does not necessarily mean future 

adherence and vice versa (30). Moreover, C-MABQdmm covers multiple dimensions 

of intentional and unintentional non-adherence, thus strengthening its content validity.  

 

Difficulty in demonstrating criterion validity of the 15-item C-MABQ and its subscales 

against blood Lithium level merit some explanation. Monitoring blood level of 

medication is often considered the gold standard for checking medication adherence. 

However, there are many limitations and identifying non-adherence using medication 

blood level is not as simple as often believed. Firstly, the range of medication blood 

level, or Lithium level in our case, varies significantly. For example, a marketing 

authorisation document such as a summary of product characteristics of Lithium 

recommend a minimum blood Lithium level of 0.5 mmol/L in adults and 0.4mmol/L in 

the elderly and those <50 kilogram (248). NICE guideline and British Association of 

Psychopharmacology guideline advocate a minimum blood Lithium level of 0.6mmol/L 

(10,21). Yet others suggest 0.8mmol/L is required for optimum efficacy (239,249). 

Secondly, effective lower blood Lithium level is individualistic, i.e., for some patients, 

0.4mmol/L may be sufficient to manage their bipolar disorder while others may need 

0.8mmol/L in clinical practice. Thirdly, blood Lithium level depends on many variables 

such as whether the blood was taken at the right time (i.e., 11 to 13 hours post-dose), 

dose of Lithium, dietary changes and co-medications. Thus, it can be very difficult to 

accurately identify non-adherence based on blood Lithium levels. Moreover, blood 

Lithium level tells us about patient’s adherence during the immediate past only, i.e., 

Lithium adherence during 5 to 7 days before the blood test. Thus, adherence based 



 

 

on blood Lithium level is no proof that patients were taking Lithium > 7 days before the 

blood test, nor does it indicate patients will take Lithium in the future. Notwithstanding 

the limitation of other objective measure of adherence and hence longstanding 

complexities and difficulties in accurately identifying non-adherence, future study may 

benefit from using different objective measure of non-adherence such as medication 

event monitoring system. 

The 15-item C-MABQ aimed to identify what may be helping or hindering patients from 

taking their medication as prescribed. This is critical for providing tailored adherence 

support to patients. For example, even if the patient is shown to be adherent based on 

blood Lithium level (not discounting the complexities described above) but if the patient 

is experiencing the barriers identified through 15-item C-MABQ (e.g., fed up taking 

medication), then their adherence is likely to be compromised in the future even if they 

are currently adherent. Thus, the difficulties individual patients are experiencing to take 

their medications should be addressed to prevent non-adherence as recommended 

by NICE (21). Unlike other adherence scales validated in bipolar disorder, which 

mainly focus on measuring the magnitude of adherence, 15-item C-MABQ is designed 

and aimed to support these NICE principles of adherence. And since each item is 

mapped to the TDF domains, which are linked to BCTs as described in Chapter 1, 15-

item C-MABQ provides the foundation for developing patient-tailored adherence 

interventions. Any patient scoring 4 or 5 (i.e., presence of a barrier) on any of the 15-

item C-MABQ items requires support to address that determinant regardless of the 

patient’s current adherence status since it is causing the patient difficulty.  

The feasibility of the use of the 15-item C-MABQ in clinical practice need to be 

explored in future study.  

 

 Strength and Limitation of the Study 

The 15-item C-MABQ is underpinned by a comprehensive behaviour change 

framework as recommended by NICE, the World Health Organization and the UK 

General Medical Council. To my knowledge, this is the first adherence scale 

developed in the field of mental health underpinning such a comprehensive 



 

 

framework. In chapter 1, I discussed the lack of theory and limitation of individual 

behavioural theory and why comprehensive behaviour change framework such as 

TDF is critical to developing patient-tailored support. Thus, it provides a foundation to 

guide healthcare professionals to choose appropriate BCTs based on the patient’s 

individual determinant of adherence.  

Focussing on patients with bipolar disorder who are prescribed Lithium for at least four 

months reduced the heterogeneity in the sample. But this comes at the cost of 

generalisability as the study excluded patients during the treatment initiation. Thus, 

the 15-item C-MABQ may not be representative of adherence determinants during 

treatment initiation. However, bipolar disorder requires long-term maintenance 

treatment, so it is likely to be useful in the vast majority of patients taking Lithium. 

Blood Lithium level is considered a good objective adherence measure and thus, 

focussing on patients taking Lithium allowed blood Lithium level to be used for the 

criterion validity. However, as discussed earlier, blood Lithium level has many 

limitations and may not be as accurate and reliable measure of adherence as generally 

considered.  

The study participants were from Norfolk, a county with a relatively older (65 years old 

or over) population compared to the whole of England, 24.6% vs 18.5% (196). 

Furthermore, around one third of patients prescribed lithium in the UK are 65 years 

old or over (250) compared to 45.2% of survey participants in this study. This may limit 

the generalisation of the study findings.  

The reliability and validity of 15-item C-MABQ in patients taking medication other than 

Lithium may need to be tested in future research.  
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Discussion 

This chapter synthesises the key findings, strengths and limitations, implications for 

clinical practice and research. 

6.1 KEY FINDINGS 

Behaviour change theories help explain the observed behaviour through proposing 

determinants of the behaviour. Such understanding is essential for any behaviour 

change intervention. Chapter 1 describes different behaviour change theories and 

their relevance to medication adherence. Understanding behaviour change theory has 

helped me appreciate the complexities and difficulties in changing behaviour and 

made me more empathetic towards patients. The systematic review described in 

Chapter 2 provided a comprehensive list of modifiable determinants of adherence in 

bipolar disorder some of which are not previously reported in the literature and 

underappreciated by healthcare professionals such as determinants within the 

‘Emotion’ and ‘Intentions’ domains of the TDF. The systematic review, thus, added 

new knowledge to the field. Using the TDF facilitated condensing hundreds of 

determinants into easily comprehensible groups (the TDF domains) to structure the 

focus group and interview discussions described in Chapter 3. Discussions with 

patients with bipolar disorder and their families and friends further enhanced my 

understanding of reasons why some patients struggle to take medication as 

prescribed, and some choose to deviate from the prescribed directions. The 

discussions also allowed the target audience to refine and prioritise the determinants 

identified in Chapter 2. For systematic investigation of an individual’s determinants of 

adherence, C-MABQ developed from the prioritised determinants in Chapter 3, 

showed good face and content validity and good readability as reported in Chapter 4. 

Chapter 5 detailed the evaluation of C-MABQ and reported 15-items C-MABQ showing 

construct validity, criterion validity with an adherence scale, strong internal consistency 

reliability and good test-retest reliability.  

The funding of my fellowship to develop the C-MABQ has contributed towards 

addressing the historical failure to afford mental health, the same level of investment 

as physical health conditions (251,252). It aligns with national efforts to prioritise 

mental health and to bring it on par with physical health. In 2011, A cross-government 

mental health outcomes strategy document titled ‘No health without mental health’ was 



 

 

published in England to prioritise mental health. Following that, parity of esteem, the 

principle of giving mental health equal priority to physical health in terms of access to 

service and treatment, quality and research, was enshrined in the UK health and social 

care act 2012 (252). A questionnaire similar to the C-MABQ, called the ‘Identification 

of medicines adherence barriers questionnaire’ exists for physical health conditions 

thus the development of the C-MABQ is a step towards parity of esteem. Furthermore, 

a lack of behaviour change theory in mental health medication adherence research is 

striking compared to physical health medication despite the recognition of its 

importance (48,52,79). So, the use of the TDF to develop C-MABQ support the 

principle of parity of esteem and gives mental health medication adherence same 

opportunity as physical health medication adherence.  

 

Practical barriers to adherence  

The key practical barriers to adherence in this sample are encapsulated in Subscale 

3 and Q33G of the 15-item C-MABQ which are related to difficulty remembering to 

take medication, difficulty in collecting medication, sticking to a medication-taking 

routine and medication interfering with daily activities. However, most adherence 

scales and adherence interventions only focus on the first barrier (83,87,235).  

Practical issues such as forgetfulness, financial costs, and scheduling are reported in 

the literature as adherence determinants (165,182,235). As explained in Chapters 2 

and 3, forgetfulness is a well-recognised barrier to adherence (165,182,235). 

However, the thesis also recognised the difference between difficulty remembering to 

take the medication and in collecting medication which is reflected in including both 

concepts in C-MABQ in Chapter 4. The 15-item C-MABQ captures these subtle 

differences thus identifying some currently underappreciated and unaddressed 

adherence determinants. Moreover, through our work with patients and their families 

and friends, this thesis explored the subtle difference in reasons for forgetfulness. 

Forgetfulness due to scheduling or a hectic lifestyle will require different BCTs than 

forgetfulness due to lack of prioritisation or motivation. 

The systematic review described in Chapter 2 found that historically most studies 

focus on barriers to adherence. This thesis, however, explored both barriers and 

facilitators, recognising that facilitators are not always the absence of barriers or the 



 

 

opposite of barriers. Facilitators such as online prescription ordering and delivery 

services identified through work with patients and their families and friends are 

previously unacknowledged and untapped resources that can provide easy access to 

medication for patients. Using 15-item C-MABQ can help identify patients who may 

benefit from such services currently provided by most community pharmacies in 

England. 

 

Social influences as determinant of adherence  

Subscale 1 and Q12S of the 15-item C-MABQ represent lack of a supportive 

healthcare team and unhelpful environment as barriers to adherence. These 

adherence determinants were mapped to the TDF domain ‘Social influences’. Social 

influences on adherence are often described in the literature in terms of the therapeutic 

alliance which is a recognised determinant of adherence (39,253,254) (164). Some 

suggest only a weak association (253)  but this determinant was recognised in our 

systematic review in Chapter 2 and prioritised by patients and their families and friends 

in Chapter 3. In addition to having a good relationship with the healthcare team, 

patients’ perception of whether they feel listened to and have access to healthcare 

professionals in a timely manner were important determinants of adherence in this 

sample. These determinants are also captured in Subscale 1. The influence of media 

on medication adherence is not widely recognised within the research and clinical 

environment (21,85). This is evident by the absence of the concept of social influence 

in many adherence scales. The 15-item C-MABQ systematically investigates this 

potential determinant of an individual’s behaviour and mapping it to the TDF domain 

allows it to be linked to the appropriate BCTs thus building a foundation to support this 

previously unaddressed barrier.  

 

Motivational factors influencing adherence 

Motivational factors affecting adherence are mapped to the TDF domains ‘Emotion’, 

‘Intentions’ and ‘Social/professional role and identity’.  

Determinants mapped to the ‘Emotion’ domain were prominent in this study and 

represent over a quarter of 15-item C-MABQ items suggesting their importance. Worry 



 

 

of side effects, worry of addiction to medication, fear of not being oneself and feeling 

fed-up taking medication were the determinants reported in this domain that can 

demotivate patients to adhere. Side effects have been explored extensively and widely 

recognised as a determinant of adherence although findings were inconsistent (39). 

In this study, the worry of side effects was more obvious adherence determinant than 

actual side effects. This distinction is important since the BCTs linked to the ‘Emotion’ 

domain will be more appropriate for worry of side effects whereas BCTs associated 

with the TDF domain ‘Environmental context and resources’ will be best suited to the 

latter. Other determinants in ‘Emotion’ domains are poorly recognised and often 

uninvestigated. The 15-item C-MABQ provides systematic way to identify these 

determinants and provides foundation for tailored support.  

Most behaviour change theories and frameworks recognise the critical importance of 

intentions in changing behaviour (49). Accordingly, patients’ denial of illness or need 

for treatment that affect their intentions to adhere is frequently reported in the literature 

(39,63,165) and in this thesis. However, not wanting to take medication and preference 

for alternative treatment were less frequently reported but these were predominant 

adherence determinants in this study. Moreover, as described in Chapter 2, 

determinants mapped to ‘Intentions’ domain was broadly underappreciated by 

healthcare professionals and thus may not be giving adherence support based on 

patient’s need.  

Collaborative decision making is a recognised adherence determinant (113) although 

the amount of involvement a patient needs or wants is an individual choice. What is 

critical for adherence, however, is whether the patient feels the medication was an 

imposition, determinant mapped to ‘Social/professional role and identity’. Thus, there 

is a need for healthcare professionals to maintain a delicate balance of involving 

patients without adding significant burden to patients at the same time ensuring that 

patients feel they own the treatment decision.  

The central theme from the study is ‘Working together is paramount for adherence’. 

Healthcare professional and patients should work together to remove practical 

barriers, better social influences or to motivate patients to improve adherence. Each 

patient is unique and so is their needs. The final 15-items C-MABQ can provide an 

effective tool in identifying individual’s unique needs to improve adherence. And since 



 

 

each statement on the 15 item C-MABQ is mapped to the TDF domain, it provides the 

foundation for tailored support based on an individual’s determinant of adherence.  

 

6.2 STRENGTHS AND LIMITATIONS 

The strengths and limitations of four research projects (the systematic review, focus 

group and interviews, development of C-MABQ and evaluation of C-MABQ) are 

discussed in the relevant chapters of this thesis (Chapters 2, 3, 4 and 5 respectively). 

The strengths and limitations associated with the overall programme of work are 

discussed below. 

Historically, adherence determinants are categorised into five dimensions: 

social/economic factors, therapy-related factors, patient-related factors, condition-

related factors and health system-related factors (20,39). In this thesis, we grouped 

adherence determinants into the TDF domains which provides the foundation for 

developing tailored adherence support as described in Chapter 1. Underpinning the 

thesis with the TDF has also allowed comprehensive exploration of the determinants 

of adherence and thus identified some previously unrecognised determinants. 

Furthermore, the literature of adherence determinants often does not differentiate 

between what can be modified within the context of medication adherence and what 

is non-modifiable. Focussing on modifiable determinants of adherence in this thesis 

provided healthcare professionals with a list of modifiable determinants that they can 

work with patients to support adherence.  

The thesis followed best practice guidance in questionnaire design thus affording 

scientific rigour and robustness. Each five empirical studies within the thesis had the 

benefit of continued support and guidance from patients and their families and friends, 

healthcare professionals, academic researchers and experts in the field of medication 

adherence and behaviour change. They provided invaluable support to the research 

as well as psychological support to me. 

As an NIHR funded clinical research project, I was allowed to stay in my clinical role 

partially and thus continue to have access to NSFT. This has helped significantly in 

recruitment of participants and collection of patient information such as blood Lithium 

level.  



 

 

A very high proportion (45.2%) of survey participants were 65 years old or over 

compared to around a third of lithium patients in the UK being older (250). In addition, 

the study was conducted in patients who have been established on lithium and so only 

determinants related to implementation phase may have been predominant. Thus, the 

generalisability of C-MABQ15 may be limited to similar population.  

The project may have been too ambitious and may have inadvertently led to chasing 

the project deadlines at the cost of learning.  

 

6.3 Achievements and Challenges  

Receiving the NIHR Clinical Doctoral Research Fellowship funding award was my 

lifetime achievement. I am honoured to have been the first mental health pharmacist 

in England to receive this reward. This was celebrated in the NSFT, publicised in local 

newspaper and reported in the Pharmaceutical Journal.  

However, transitioning from a clinician to a researcher was a considerable challenge. 

Learning new topics such as behaviour change theories and computer software like 

Nvivo and R was exciting but at the same time quite challenging. Being naïve to these 

subjects invoked anxiety and enthusiasm simultaneously. Learning and applying them 

in practice for data analysis and interpretation brought a sense of achievement. But I 

still feel anxious using R despite spending quite a lot of time on it. Learning R and 

psychometrics were two key challenges as both were totally new to me and I have to 

admit that I still feel novice at both. I also feel proud of two paper publications (with 

more scheduled), a video blog published by Psych Congress Network and presenting 

posters at two conferences. 

As I was preparing to conduct focus group discussions with patients and their families 

and friends for Chapter 3, COVID-19 lockdown struck. This added work burden as all 

had to be rescheduled and participants had to be informed. Additionally, I had to get 

used to working within the constraint of lockdown including home-schooling which 

significantly impacted my productivity. But on the positive side, due to lockdown I 

saved a lot of time which otherwise would have been spent socialising and outdoor 

events.  



 

 

There were also some life emergency events, passing away of my father-in-law and 

terminal illness of mother-in-law, during my PhD which was practically and 

psychologically challenging.  

   

6.4 Implications for clinical practice, policy and research  

6.4.1 Clinical practice and policy 

The NICE clinical guideline highlights the need to prioritise medication adherence to 

get the best out of medication (21). It states: “Addressing non-adherence is not about 

getting patients to take more medicines per se. Rather, it starts with an exploration of 

patients' perspectives of medicines and the reasons why they may not want or are 

unable to use them. Healthcare professionals have a duty to help patients make 

informed decisions about treatment and use appropriately prescribed medicines to 

best effect.” The UK General Medical Council, the Royal Pharmaceutical Society and 

the Royal College of Nursing also recommend healthcare professionals to explore 

non-adherence and its determinants. There is, however, a lack of a clinical tool to 

guide healthcare professionals in exploring barriers and facilitators of medication 

adherence in mental health in general and bipolar disorder in particular (87). The 15-

item C-MABQ fulfils that need. 

Raise awareness of adherence determinants among healthcare professionals 

As described in Chapter 2, it is apparent that healthcare professionals do not 

necessarily fully take the patient’s perspective into account during the process of 

prescribing medication. Medication is only effective if taken correctly. This includes the 

prophylactic use of medication in bipolar disorder whilst feeling well. Healthcare 

professionals may be significantly underestimating the adherence determinant 

affecting patients particularly the determinants mapped to ‘Emotion’ and ‘Intentions’. 

The patient obviously has the final say (except under certain Mental Health Act) in the 

decision to take medication, but this process should allow a detailed exploration from 

both sides as to the potential barriers and facilitators. From there the patient and their 

families can make a genuinely informed decisions about their treatment. Raising 

awareness of broad range of adherence determinants relevant to bipolar disorder is 

thus important first step.  



 

 

Furthermore, as noted earlier, online prescription ordering and delivery services were 

reported as facilitators and thus healthcare professionals should be aware of local 

services and resources and direct patients appropriately.  

 

Current practice may not be providing tailored adherence support  

The study provides theory and evidence-based modifiable determinants that influence 

a patient’s adherence to their prescribed medication. All these determinants should, 

therefore, be considered and discussed with patients at every review. The current 

practice focuses on practical barriers to adherence such as providing information and 

education, managing side effects, offering medication choices (21,85,235). This is not 

aligned with the broad range of determinants reported in this thesis. It is noteworthy 

that whilst many areas of concern overlap, albeit not to the same extent, the healthcare 

professionals and patients may be further apart as a starting point than most 

healthcare professionals assume. The use of the 15-item C-MABQ and subsequent 

targeted discussions or interventions should help ensure a smoother and more 

therapeutic process with significantly improved outcomes. 

 
Determinants that need focussing  

Practical barriers are important and are captured by the 15-item C-MABQ.  

Determinants mapped to the TDF domains ‘Emotion’, ‘Intentions’ and ‘Social 

influences’ are underappreciated by healthcare professionals and rarely addressed. 

This thesis demonstrate that determinants mapped to these domains are predominant 

determinants of adherence in addition to practical barriers mapped to ‘Memory, 

attention and decision processes’ and ‘Goals’. Addressing patient’s concerns about 

side effects, addiction, their preference of non-medicinal treatment or empathetic 

timely support may be critical for adherence in many patients.  

Using 15-item C-MABQ in clinical practice should facilitate a comprehensive discussion 

between healthcare professional and patient to identify potential barriers to adherence 

and interventions tailored, where possible, at overcoming these barriers. Thus, use of 

15-item C-MABQ fulfils NICE recommendation. Any patient scoring 4 or 5 (i.e., 

presence of a barrier) on any of the 15-item C-MABQ items requires support to 

address that determinant regardless of the patient’s current adherence status since it 



 

 

is causing the patient difficulty. Addressing such difficulty support a key principle of 

NHS England’s medicine optimisation agenda which is to understand and improve 

patient’s experience with medication (255). 15-item C-MABQ provides a framework 

for patients and healthcare professionals to work together to reach a mutually 

agreeable decision. This supports the national policy of making ‘No decision about me 

without me’ a norm in the UK National Health Service (256). 

 

6.4.2 Research  

• The systematic review in Chapter 2 reported that less than 10% of the studies used 

blood levels of medication for adherence measurement. The use of different 

objective measures in general such as medication event monitoring system may 

provide more accurate measure of adherence for future research. Such objective 

measures should always be complemented with a validated subjective measure of 

adherence. Empirical study comparing currently available validated subjective 

measures of adherence in bipolar disorder may help select best subjective measure 

for future studies. However, it is noteworthy that currently available subjective 

measures focus on assessing adherence and not on adherence determinants.  

• The 15-item C-MABQ demonstrated criterion validity against MARS-5 but failed to 

establish criterion validity against blood Lithium levels. Owing to the complexities, 

difficulties and limitation of blood Lithium level as an objective measure of 

adherence, future work on the 15 item C-MABQ with different objective measure is 

required for definitive trial. 

• Each of the 15-item C-MABQ statements is mapped to its respective TDF domains. 

However, this thesis did not link these statements with the most appropriate BCTs 

to support adherence. Future research should involve an empirical work with 

experts in behaviour change experienced in linking BCTs to the TDF domains is 

required for clinical utility and broader implementation of this adherence tool. 

• A feasibility study of 15-item C-MABQ in clinical practice to identify implementation 

problem and to select best clinical outcome measure for the intervention using 

appropriate BCTs will help its wider acceptance and use.  

• 15-item C-MABQ may be appropriate for patients prescribed different medication 

for bipolar disorder, patients at different stages of treatment (e.g., initiation or 



 

 

maintenance) and other mental health conditions but it should be investigated since 

adherence determinants may differ. As explained in Chapter 5, the population in 

this study may have different adherence determinants as the study did not include 

patients at the treatment initiation stage, patients who discontinued treatment or 

patients not diagnosed with bipolar disorder. Thus, research in different population 

using 50-item C-MABQ (Appendix 4.9) and then using item reduction analysis with 

item response theory and classical test theory is prudent. 

 

6.5 CONCLUSION  

Healthcare professionals may not be fully aware of a broad range of determinants that 

may be affecting patients’ adherence and thus many not providing tailored support to 

patients. Particularly adherence determinants mapped to the TDF domains ‘Emotion’ 

and ‘Intentions’ may currently be overlooked by healthcare professionals. Current 

practice of focus on addressing practical barriers to adherence assumes unintentional 

non-adherence thus undermines intentional non-adherence and fail to acknowledge 

determinants affecting motivation to take medication.   

The 15-item C-MABQ provides healthcare professionals with theory and evidence-

based adherence tool to identify determinant of non-adherence.  It explores the most 

prominent determinants spanned across six TDF domains and captures both practical 

and perceptual determinants of adherence. Thus, the 15-item C-MABQ provides a 

healthcare professionals potential foundation to develop tailored adherence support 

based on the individual’s prominent adherence determinant. 

Blood Lithium level as a measure of adherence poses many complexities and 

limitations and may not reliably ascertain non-adherence. Thus, a feasibility study is 

required to establish an appropriate outcome measure for a definitive trial. Such study 

should also include empirical work linking most appropriate behaviour change 

techniques to each statement representing unique adherence determinants. This will 

enhance its clinical utility and its consequent use in NHS clinical practice.  
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