Comparison of recruitment to an RCT via online advertising and face-to- face methods: secondary analysis of SNAPS trial data
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Background
Recruitment of participants to clinical trials in the UK and elsewhere has historically been challenging. Traditional recruitment strategies, such as print media, emails, searches of electronic patient records and in-person clinic recruitment, can prove expensive, time consuming and inefficient. Failure to meet recruitment targets can lead to delays in data collection, prolonged study time and an inability to reach sufficient statistical power to accurately interpret trial data (Andrews, 2012; Chaudhari et al., 2020). These issues are magnified when trying to recruit individuals in specific demographic groups within a defined time period, which is of particular relevance to studies recruiting pregnant women (Adam et al., 2016; Frew et al., 2014; Shere et al., 2014).
Social media can broadly be defined as an online platform that allows people, groups, and organisations to communicate with each other. It encompasses a range of online platforms that make communication interactive and engaging. Social media users can use its platforms to provide information, give their opinions, and engage in conversations (NHS England, 2024). With the rapid expansion of domestic and mobile internet usage, social media increasingly offers an attractive alternative to traditional methods for recruitment to clinical trials (Andrews, 2012).
Paid social media advertising can be flexible and dynamic, with the potential to target specific user demographics and interests, and to monitor, modify and optimise advertisements during a campaign based on results (Meta, 2024). This makes it a logical choice for attempting to reach specific trial participant groups, particularly those that are difficult to identify and recruit using traditional methods. In addition, the ability of users to share, like and comment on posts and adverts can lead to expansive recruitment due to dissemination of advertisements by word of mouth, termed the ‘snowball’ effect (Choi et al., 2017; Lee et al., 2020; Thornton et al., 2016), without incurring additional costs. Launched in 2004, Facebook remains the most popular social network in the UK, reporting more than 55.9 million UK users in July 2024, a 21.9 percent growth in audience size from 45.85 million in September 2020 (Dixon, 2024). The broad reach and extensive population penetration of social media platforms such as Facebook make them a potentially powerful tool for accessing potential trial participants.
There is significant heterogeneity in the design of previous studies assessing the effectiveness of social media recruitment for clinical research. Choi et al. directly compared the demographics of participants recruited via different Facebook advertisements (Choi et al., 2017). A number of studies have grouped multiple social media recruitment sources together and compared these to a variety of non-digital or “traditional” recruitment methods (Leach et al., 2017; Reuter et al., 2021; Shere et al., 2014), whereas others have specifically compared Facebook with other recruitment methods (Adam et al., 2016; Frandsen et al., 2014, 2016; Perez-Heydrich et al., 2024) or compared the demographics of participants recruited via social media platforms with the background study population (Bennetts et al., 2019; Lee et al., 2020). This inconsistency makes direct comparison and generalisation of outcomes from different studies challenging.
Potential benefits of social media recruitment have included reduced costs and shorter recruitment periods compared to traditional methods (Adam et al., 2016; Reuter et al., 2021; Shere et al., 2014). However, whereas some studies have shown social media recruits to be representative of the study population in terms of demographics such as age, ethnicity, educational attainment and income (Adam et al., 2016; Perez-Heydrich et al., 2024; Reuter et al., 2021; Shere et al., 2014), others have shown significant discrepancies (Frandsen et al., 2014; Lee et al., 2020), suggesting that selection bias can be problematic when using social media to recruit. A number of studies have shown social media recruits to be younger (Frandsen et al., 2014, 2016; Leach et al., 2017; Lee et al., 2020) or educated to a higher level (Bennetts et al., 2019; Leach et al., 2017; Lee et al., 2020) than those recruited by traditional methods or the general population.
Very few studies comparing social media and traditional recruitment methods have taken place in the UK, with the majority taking place in the US or Australia (Thornton et al., 2016; Topolovec-Vranic & Natarajan, 2016; Whitaker et al., 2017). Since population penetration and the demographics of social media users vary globally (Dixon, 2024), it is difficult to ascertain whether the conclusions drawn from studies elsewhere are applicable to UK trial recruitment. Given the rapid evolution of social media over the past twenty years, it is also unclear as to whether the findings of historic studies comparing social media to traditional recruitment methods are applicable to the present time.
Multiple previous studies have found social media, and Facebook in particular, to be a useful resource for trial recruitment when compared to traditional methods, including of women in pregnancy (Adam et al., 2016; Shere et al., 2014) and those who smoke (Frandsen et al., 2014). However, no studies have previously taken place to specifically assess the effectiveness of using social media to recruit pregnant women who smoke for involvement in clinical trials aimed at promoting smoking cessation. In this study, we directly compare the characteristics of participants recruited to the same study via ‘traditional’ and social media routes.
Study aims
The purpose of the current secondary analysis is to compare the demographics and smoking behaviours of pregnant women who smoke recruited to the SNAPS study of smoking cessation interventions in pregnancy via social media versus traditional methods.
Methods
Study Design
This observational study will be a secondary analysis of data from the SNAP 3 trial. Smoking, Nicotine and Pregnancy 3, conducted by the Smoking and Pregnancy Research Group, Nottingham University (Campbell, 2021).
SNAP3 is an ongoing randomised control trial, currently in the data collection process, with the primary aim of comparing the effectiveness of usual care (UC) plus enhanced support with UC alone for promoting prolonged smoking cessation in pregnancy. UC is Very Brief smoking Advice (VBA) on smoking for pregnant women and referral for intensive behavioural support, if available locally. During UC, NRT is only used for cessation and not to cut down smoking. In the intervention group, in addition to UC, advice and support suggesting use of NRT will be provided in three ways: preloading; advice to continue NRT in brief smoking lapses; and NRT to reduce smoking and induce cessation (see full SNAPS trial protocol for further details). SNAP3 is a randomised, controlled, parallel group, open-label, multicentre, assessor-blind trial, which recruits participants via traditional recruitment methods and online platforms.
This secondary study aims to compare those participants whose primary method of joining the study was via information received from traditional recruitment methods versus those who actively sought recruitment as a result of social media advertising.
1. Traditional recruitment methods:
a. In hospital, general practice and community midwife antenatal care settings: Identification of potential participants from patient records using eligibility criteria, contacted by the usual care team by letter, telephone, email, or text; Approaching potential participants attending for ultrasound or antenatal appointments; Posters and leaflets.
b. Stop smoking service settings: Usual care team approaching pregnant women who smoke who have been referred to the stop smoking service (SSS) before cessation support begins, to eligibility screen them and identify potential participants.
c. General practice participant identification via electronic medical record (EMR) searches: Performed directly by the practice care team or remotely to identify women aged 16 to 45 years who, in the previous 12 months, have an EMR entry indicating that they smoke. Texts or email messages are then sent offering smoking cessation support or the potential to join the research study.
2. Social media recruitment: Participants recruited through online advertisements. An embedded link within adverts leads to a landing page giving information about the study, participant information sheet (PIS) and the eligibility screening questionnaire. Online advertisements were created and managed by nativve Health Research, Sheffield:
a. Facebook paid advertisements were created to target women who smoke and are pregnant, using the demographics of women aged 18-40 years living in England and Wales. Interest terms were used relating to expectant mothers and smokers (although the specific terms used were commercially sensitive and therefore not disclosed). For the Facebook adverts a daily budget was set with an automatic bidding strategy. Meta pixels were utilised. The performance of campaigns was monitored weekly, with modifications of the advertisements and optimisations made towards targeting that was driving the most conversions. Lookalike audiences of visitors to the landing page were tested but it was found that interest targeting produced better results.
b. Additional advertising took place predominantly through paid advertisements on Instagram, but also with some advertising on Google search and display, Google performance max adverts, Snapchat and free advertisements on Instagram and X (formerly Twitter).
Participants recruited to the SNAPS trial are pregnant women of any age at less than 25 weeks’ gestation; have been referred for or have received or attended an appointment as part of standard antenatal care; who smoke at least 5 cigarettes per day; are willing to set a quit date and accept referral to SSS; are willing to use NRT patches to try to stop smoking; are able to understand written and spoken English and are able to give consent. Participants will be randomised to either the ‘usual care’ or ‘intervention’ group. See full SNAPS trial protocol for further details.
Data collection
The current study focuses on the baseline data collected at the initial stage of participant recruitment.
Trial staff will ask participants about socio-demographics; smoking beliefs and behaviour, gestation, nicotine dependence, urges to smoke, number of births beyond 24 weeks and partners’ or significant others’ smoking status. The trial database was set up such that participants’ route into the study was monitored and participants were automatically tagged as having been recruited online or by ‘traditional’ methods. Exploratory analysis will be undertaken using SPSS v29.0.2.0 or later (version used will be confirmed in the final report).
Sampling Plan
This is a proposed analysis of data already collected for the SNAPS trial. The trial data collection is currently ongoing. All data collected up to a data extraction point agreed with the Nottingham Trials Unit will be utilised.
Explanation of existing data
No SNAPS data analysis has been undertaken and the main SNAPS study analysis will not include a comparison of participants recruited via online and other means, so proposed analyses will not duplicate any others.
Data availability
Data will be made available for participants from the beginning of recruitment (June 2022) until a specified date. All data will be securely transferred via Microsoft Teams, from the Nottingham Trials Unit to the University of Nottingham (UoN) designated secure server for analysis. During analyses, the data will be stored on UoN secure server, ensuring compliance with data protection regulations and safeguarding participants' confidentiality. Detailed protocols for data transfer, storage, and analysis will be documented in accordance with institutional guidelines and ethical standards.
Variables used for comparison
We will compare the characteristics of participants recruited via social media with those recruited through traditional methods. Variables will be categorized into three groups, encompassing the analysis of baseline sociodemographic, gestational, and behavioural characteristics (Table 1).
There will be an exploratory analysis comparing SNAPS participants recruited online with those recruited by other methods. Participants will be compared on a range of baseline demographics (Table 1) defined as:
Sociodemographic Characteristics:
1. Age (years)
2. Educational attainment
3. Index of Multiple Deprivation (IMD, derived from postcode)
4. Ethnicity: ethnicities with a percentage >1% will be included in the table, and those ethnicities with less than 1% of the participants in that category will be grouped as ‘other’
5. Relationship status
Gestational Characteristics:
1. Gestation at recruitment (weeks)
2. Number of pregnancies beyond 24 weeks
3. Single or multiple pregnancy
Behavioural Characteristics:
1. Partner’s or significant other’s smoking status
2. Number of cigarettes smoked per day prior to becoming pregnant
3. Heaviness of smoking index
4. Frequency of urge to smoke in the past 24 hours
5. Strength of urges in the past 24 hours
6. Longest previous quit attempt
7. Confidence in smoking cessation for remainder of pregnancy
8. Determination to stop smoking for remainder of pregnancy
9. Smoking beliefs regarding serious harm in pregnancy
Indices
See table 1 and statistical analysis plan below.
Statistical Analysis Plan
We will describe the study sample, including the number of participants recruited from each different method. Descriptive methods will be used to summarise data in the two groups and an exploratory analysis will investigate differences between groups using appropriate univariate statistical tests for continuous and categorical data, as appropriate. For continuous data, such as age and gestation at recruitment, appropriate univariate statistical tests, such as t-tests or Mann-Whitney U tests, will be utilized to investigate differences between groups. For categorical data, such as ethnicity and partner smoking status, appropriate univariate statistical tests, such as chi-square tests or Fisher's exact tests, will be applied as necessary.
In an exploratory multivariable analysis, logistic regression will be employed to investigate which baseline characteristics are independently associated with being recruited via the online route.
Transformations
If data is not normally distributed, transformations will be considered.
In assessing normal distributions, we will employ a variety of methods to evaluate the distribution of continuous variables. This will include visual inspection of histograms, such as Q-Q plots.
If data deviates from normality, we will consider appropriate transformations to achieve normality. The choice of transformation will be based on the distribution of the data and the principles outlined in statistical literature. Additionally, we will utilise statistical techniques such as the Box-Cox transformation to determine the optimal transformation for achieving normality.
Inference criteria
Continuous measures will be reported as number of responses, minimum, maximum, median, means and standard deviation, while the categorical data will be reported as counts and percentages. A significance level of 0.05 will be used and results will be presented as odds ratios (OR), 95% Confidence Intervals and p-values, where relevant.
Data exclusion
A visual check of the data will be made to check for any values that are outside the expected range. Any data points that still appear abnormal will be discussed on a case- by-case basis and a decision to exclude will be made by consensus +/- a sensitivity analysis.
Missing data
Where a participant had left the trial but given consent for all previous data to be used, we will still use the baseline data as described above. A sensitivity analysis will be performed comparing the main data sets to those with departures, and missing data will be coded under either missing at random (MAR) or missing not at random (MNAR).

Exploratory analysis
The objectives and outcomes of the study have been listed above.
Utility
The study will add to the emerging literature on representativeness / external validity of trial participants recruited by online routes. Publication of a manuscript in ‘Trials’ or a similar journal is expected.
Tables of variables
	
	Traditional Recruitment (n =)
	Online Recruitment (n =)

	Age

	Mean (SD)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	

	Education - Highest qualification, n (%)

	No formal qualifications
	
	

	GCSEs or similar
	
	

	A-Level/AS Levels or similar
	
	

	Degree or similar
	
	

	Other
	
	

	Not reported
	
	

	
	
	

	Ethnicity9, η (%)

	White
	
	

	Black
	
	

	Asian
	
	

	Mixed race
	
	

	Other
	
	

	
	
	

	Index of Multiple
Deprivation decileb, η (%)
	
	

	Mean (SD)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	


	Relationship status, n (%)
	
	

	Single
	
	

	In a relationship
	
	

	Not reported
	
	

	
	
	

	Gestation at recruitment
	
	

	Mean (SD)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	

	Number of pregnancies beyond 24 weeks, η(%)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	

	Single or multiple pregnancy, η (%)
	
	

	Single
	
	

	Multiple
	
	

	Not reported
	
	

	
	
	

	Partner’s or significant other’s smoking status, η (%)
	
	

	Partner is a smoker
	
	

	Partner a non-smoker or ex-smoker
	
	

	N/A - no partner
	
	

	Not reported
	
	

	
	
	

	Lives with anyone who smokes, η (%)
	
	

	Yes
	
	

	No
	
	

	Not reported
	
	

	
	
	

	Cigarettes smoked per day prior to pregnancy
	
	

	Mean (SD)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	


	Cigarettes smoked per day currently
	
	

	Mean (SD)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	

	Percentage change in number of cigarettes smoked per day in early pregnancy (cigarettes prior to pregnancy vs at baseline)
	
	

	Mean (SD)
	
	

	Median (min, max)
	
	

	Not reported
	
	

	
	
	

	Time to first cigarette, n (%)
	
	

	Within 5 min
	
	

	6-30 min
	
	

	31-60 min
	
	

	After 1 hour
	
	

	Not reported
	
	

	
	
	

	Frequency of smoking urges in previous 24 hours, η (%)
	
	

	Not at all
	
	

	A little of the time
	
	

	Some of the time
	
	

	A lot of the time
	
	

	Almost all the time
	
	

	All the time
	
	

	Not reported
	
	

	
	
	

	Strength of smoking urges past 24 hours, η (%)
	
	

	No urges
	
	

	Slight
	
	

	Moderate
	
	

	Strong
	
	

	Very strong
	
	

	Extremely strong
	
	

	Not reported
	
	


	
	
	

	Longest previous quit attempt, n (%)
	
	

	Quit not attempted
	
	

	Less than 2 weeks
	
	

	2-5 weeks
	
	

	6-11 weeks
	
	

	12 weeks or more
	
	

	Not reported
	
	

	
	
	

	Confidence in smoking cessation for remainder of pregnancy, η (%)
	
	

	Not at all
	
	

	A little
	
	

	Moderately
	
	

	Very much
	
	

	Extremely
	
	

	Not reported
	
	

	
	
	

	Determination to stop smoking for remainder of pregnancy, η (%)
	
	

	Not at all
	
	

	A little
	
	

	Moderately
	
	

	Very much
	
	

	Extremely
	
	

	Not reported
	
	

	
	
	

	Smoking beliefs of harm in pregnancy, η (%)
	
	

	Not at all
	
	

	A little
	
	

	Moderately
	
	

	Very much
	
	

	Extremely
	
	

	Not reported
	
	


Table 1: Baseline characteristics of participants recruited from traditional methods versus online recruitment in the SNAP3 trial.
a Ethnicities with a percentage >1% will be included in the table, and those ethnicities with less than 1% of the participants in that category will be grouped as ‘other’.
b IMD in England covers domains of income, employment, health, education, crime, access to services and living environment. Index of Multiple Deprivation score/rank (Based on Postcode 2019) (Ministry of Housing, 2019).
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