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Abstract
Background: The use of digital technology within health care
service delivery, monitoring, and research is becoming progressively popular, particularly given the ongoing COVID-19
pandemic. Mobile health (m-health) apps, one form of digital
technology, are increasingly being used to promote positive
health related behavior change. Therefore, it is important to
conduct research to understand the efficacy of m-health apps.
The process of participant recruitment is an essential component in producing strong research evidence, along with
ensuring an adequately powered sample to conduct meaningful analyses and draw robust conclusions.
Methods: In this work we outline and reflect on the strategies
used to recruit help-seeking military veterans into an intervention study, which aimed to evaluate the efficacy of an
app (Drinks:Ration) to modify behavior in alcohol misusers.
Recruitment strategies included through (1) partner organizations and (2) social media and Facebook advertising (ads).
Results: Facebook ads were live for a period of 88 days and
were viewed by a total audience of 29,416 people. In total
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168 military veterans were recruited across all recruitment
strategies, meaning that Drinks:Ration exceeded its recruitment targets. Half of the sample (n = 84) were recruited
through social media, including Facebook ads.
Conclusions: The current article highlighted that targeted
Facebook ads were an efficient strategy to recruit military
veterans into a digital intervention trial aiming to reduce
alcohol consumption because they reduced the amount of time
and resources required to contact a large number of potentially eligible individuals for our study. This article acts as a
starting point for other researchers to evaluate their recruitment pathways for recruiting military veterans into alcohol
misuse research.
Keywords: military, Armed Forces, alcohol misuse, recruitment, social media, telemedicine

Background

W

ith a growing strain on health care services,
particularly in the wake of the COVID-19 pandemic, digital technologies are becoming a
necessary adjunct in health care delivery and
monitoring and have the potential to revolutionize clinical
practice and research.1 The COVID-19 pandemic, associated
lockdowns, and social distancing measures have stimulated
international changes in health care service delivery and
research on a massive scale.2 Over the last decade, there has
been increased awareness around the potential to use digital technology to improve access to health services, but
the pandemic has accelerated this move.2,3 Mobile health
(m-health) apps are one form of digital intervention used
to promote health related behavior change,4,5 for example, to
promote a reduction in alcohol consumption.6,7
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Alcohol misuse involves drinking at harmful levels or being
dependent on alcohol.8 To reduce the risks associated with alcohol, the drinking guidelines in the United Kingdom suggest
not to regularly consume >14 U.K. units (140 mL pure alcohol;
10 g of pure alcohol per unit) of alcohol per week.9 There are a
range of interventions to support the management of alcohol
misuse and these often depend on the severity of the problem.10
Smartphone-based brief alcohol interventions offer the potential to manage alcohol consumption and have several advantages over traditional interventions, including that they can
be used anywhere and at any time, helping to target ‘‘hard to
reach’’ populations and those underserved by current treatment
options.11 In addition, digital technologies can help bridge the
treatment gap caused by geographical inequalities.
Smartphone apps are accessed at the user’s discretion,
providing control to the user and potentially reducing any
perceived power imbalance with professionals. Increasing
anonymity can reduce the perceived stigma associated with
seeking face-to-face help for alcohol misuse.12 Examples
include Drink Less13 and Drinkaware6 for the U.K. general
population, A-CHESS14,15 designed to support patients recently discharged from residential alcohol misuse treatment in
the United States, and Drinks:Ration16–19 designed to support
alcohol misuse among U.K. veterans. Although smartphonebased alcohol interventions have been shown to be efficacious,20 they are limited by low levels of engagement and high
rates of attrition.21–23
Recruitment is one of the most challenging parts of psychological research, with only 20% of clinical trials completed
on time, mainly because of participant recruitment challenges.24 For smartphone-based alcohol interventions to be
useful, it is important to understand both how and why people engage with research studies of this nature. Social media
offers a unique opportunity for recruitment and intervention
in health research, and it is becoming a popular recruitment
tool due to its wide scope. It is usually easily accessible, making it a viable strategy to reach large populations.25
The most popular social media platforms (e.g., Facebook,
Twitter, Instagram) host several 100 million users. For instance,
as of 2021, Facebook had >3 billion users worldwide and over
100 billion messages were shared daily.26 This gives it great
potential for recruiting participants into research quickly.
The ability of social media to target specific populations is a
unique advantage over traditional approaches such as flyers, newspaper adverts, and radio adverts.
Previous research has proposed social media as an effective recruitment strategy for research studies.25,27,28 However,
results are often inconsistent with one review reporting social
media as the most effective recruitment strategy in only 12 out
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of 30 included studies, compared to traditional methods.29
Authors of the review described characteristics such as participant age or being a ‘‘hard-to-reach’’ population as influential on
the effectiveness of social media as recruitment strategy.29 A
review on the use of Facebook for recruitment into health research reported that most studies included in the review recruited
young age groups or focused on specific demographics.30
Given the vast number of unique users, social media sites,
including Facebook, are turning to monetized advertising.
One systematic review exploring the use of Facebook in recruiting participants for health research reported that Facebook
advertising (ads) was a successful tool for participant recruitment as it was able to access ‘‘hard to reach’’ populations.30
Facebook ads can target specific groups of people by selecting a set of criteria, for example, demographics such as
age, gender, and geographical location.31,32 The benefits of
Facebook ads include shorter recruitment periods and improved participant selection of young and ‘‘harder to reach’’
demographics compared to traditional recruitment methods
such as email invitations.30 This may lead to reduced costs
because a shorter recruitment period means less staff time.
Yet, the use of social media advertising, such as that provided
by Facebook, has associated costs so the cost versus yield of
this strategy needs to be considered.
It is particularly challenging to recruit into randomized
controlled trials (RCTs) because participants must be willing
to be assigned randomly to the intervention or control arm
of the study, and once recruited, RCTs require commitment
to follow-up.28 A recent review suggested that poor recruitment was a key predictor of RCTs being discontinued, noted in
over 75% of such trials.33 Response rates are widely considered to be a key indicator of data quality.34
DRINKS:RATION
The Drinks:Ration app (previously called ‘‘InDEx’’), a 28day brief alcohol intervention delivered through a smartphone app, was designed to reduce alcohol misuse among
ex-serving military personnel,16–18 referred herein as veterans.
The Drinks:Ration study is an RCT aiming to assess the efficacy
of Drinks:Ration in reducing weekly self-reported alcohol consumption. The planned strategy outlined in the study protocol19
was to recruit participants through one partner organization,
Combat Stress, a U.K. veterans mental health charity. Eligible
participants were U.K. Armed Forces veterans, who owned a
smartphone, had received formal treatment for mental health
symptoms, and drank >14 U.K. units of alcohol per week.
All procedures for the Drinks:Ration study were conducted
online, including consent, baseline, and follow-up. Eligible
participants were invited to download the Drinks:Ration app
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onto their smartphone, use the app for a minimum 28-day
period, and complete follow-up questionnaires after 28-, 84-,
and 168 days of use.
The study aimed to recruit a minimum of 37 participants
into both the intervention and control arm, a total of 74
participants. However, to account for attrition at follow-up,
we increased the baseline target to 74 participants in each
arm, a total of 148 participants. In keeping with online-only
trial procedures, participants were recruited through online
mechanisms, including email, websites, social media platforms, and social media ads.
The current article aims to explore the use of social media
and Facebook ads as an efficient strategy to recruit helpseeking military veterans into alcohol misuse research and to
provide information for other researchers considering similar
recruitment strategies.
RECRUITMENT STRATEGIES
Recruiting participants into health research should involve
strict participant inclusion criteria. Traditional recruitment
methods in research include letters and flyers. However, these
methods often miss underrepresented populations and can
be slow.35,36 Previous research has considered members of
the military to be a ‘‘hard to reach’’ population,32,37 although
research focusing on military populations is growing rapidly.
Help-seeking veterans, the target population for the Drinks:
Ration study, are considered to be a ‘‘hard to reach’’ population, especially due to the poor rates of help seeking among
this population, with only around 50% of veterans seeking
help for their mental health.38
Recruitment strategies for Drinks:Ration included recruiting directly from partner organizations; (1) patients engaged
in mental health treatment at Combat Stress, and (2) veterans
who took part in the King’s Centre for Military Health Research Health and Wellbeing Cohort Study. Due to the challenges of recruiting during the COVID-19 pandemic, and with
a poor response to recruitment efforts through these partner organizations, we had to consider new approaches to recruitment to meet targets and deadlines.
We contacted several U.K. military and veteran organizations and charities to help us to promote the study. More than

20 promoted the study by sharing details on their social media
platforms (including Facebook, Twitter, and Instagram), on
the organization/charity website, and, or, in digital newsletters.
Finally, we used Facebook ads to further promote the study
(Appendix Fig. A1). Facebook ads were targeted toward 21–60
year olds living in the U.K. who met specific criteria. To develop and define the criteria for recruitment, we consulted
experts in the field. Agreed criteria included the following:
(1) interests, such as Royal Air Force, Veterans Day, British
Armed Forces, Army, Veterans, Royal Marines, Marines, Navy,
Special Forces, Armed Forces, Remembrance Day, Air Force
and (2) school/university/employers, such as Royal Navy,
The Royal British Legion, British Armed Forces, Royal Marines, HM Armed Forces, Royal Air Force, or British Army.
Overall, Drinks:Ration exceeded its recruitment target
(n = 168), with half of the sample (n = 84, 50.0%) being
recruited through social media, including Facebook ads.
Facebook ads were active for a period of 88 days between
January and April 2021. The ads were viewed by a total audience of 29,416 people, of whom 88% were male
and approximately half were aged between 55 and 60 years
old. Potential participants could register their interest and
complete a short eligibility questionnaire through the study
website. A total of 3,059 potential participants clicked the link on
the advert, and 87 potential participants registered their interest
in the study (Fig. 1).
Of these potential participants, those who met inclusion
criteria for the study were then asked to provide a contact
email address to receive additional information about the
study and instructions on how to download the app. Of those
who registered their interest, 48 participants downloaded and
signed up to the app (0.2% of total audience) and 27 were
eligible for inclusion in the RCT (0.1% of total audience).
Reasons for ineligibility included the following: (1) not reporting drinking at least 14 U.K. units of alcohol per week, (2)
not having sought formal help for mental health, and (3) not
being a veteran of the U.K. Armed Forces. It is not possible to identify the reasons for declining or ineligibility for
each individual recruitment strategy, only for the study as a
whole. The total cost for Facebook ads was £1139.95 (USD
$1567.43), costing £13.10 (USD $18.10) per expression of

Fig. 1. Recruitment breakdown for Facebook advertisements.
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interest, £23.75 (USD $32.66) per consent, and £42.22 (USD
$58.05) per eligible consent for the RCT. Figure 1 displays the
statistics for recruitment using Facebook ads.
RETENTION
In total 168 participants signed up to the app and completed
the baseline questionnaires (day 0). Of these, 84 were recruited
through partner organizations and 84 were recruited through
social media. The 1-month (day 28) outcome assessment was
completed by 101 participants (60.1%). Of these 61 were from
partner organizations and 40 from social media. The 3-month
(day 84) outcome assessment was completed by 98 participants (58.3%). Of these, 51 were from partner organizations
and 47 from social media. The 6-month (day 168) outcome assessment was completed by 57 participants (33.9%).
Of these, 27 were from partner organizations and 30 from
social media. In total, 22 participants withdrew participation
at various points in the study (11 from partner organizations
and 11 from social media).
CHALLENGES FOR RECRUITMENT
When considering all recruitment strategies used in Drinks:
Ration, four key groups of challenges to recruitment were en-

countered: (1) alcohol consumption (not meeting eligibility for
trial), for example, nondrinkers, (2) communication and technology related, for example, emails bouncing, technical issues,
and unwillingness to use a smartphone, (3) data-related and
other barriers, for example, not providing baseline data, and
(4) COVID-19. Figure 2 shows the breakdown of reasons given
for declining to participate in the study (n = 245) and ineligibility after sign-up (n = 53) across all recruitment strategies.
Alcohol consumption. For the participants recruited through

partner organizations, one common reason for declining to
take part in the Drinks:Ration study was either being a nondrinker or consuming less than the amount of alcohol outlined
in inclusion criteria (14 U.K. units of alcohol per week). After
reading the participant information sheet, these individuals
self-disclosed through email that they did not meet the study
eligibility criteria and declined the invitation to take part
(n = 77, 31.4%). In addition, of those who proceeded to sign up
to the app, 31 were excluded from the RCT because they did
not meet the required levels of alcohol consumption of 14 U.K.
units per week.
This recruitment challenge was unexpected given the literature on drinking culture in the military. Previously, the

Fig. 2. Reasons for declining participation and ineligibility for all recruitment strategies used for the Drinks:Ration study.
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U.K. Armed Forces have used alcohol to encourage bonding
between personnel and to cope with difficult experiences.
Alcohol misuse is more common in the U.K. Armed Forces
compared to the general population (10% vs. 3%, respectively).39 Given the high prevalence of alcohol misuse in the
U.K. Armed Forces, potentially the sample targeted for
recruitment may not be representative of the wider U.K.
Armed Forces veteran population.
Despite this, in the veteran population more broadly,
research suggests that alcohol use among veteran populations
is reducing, particularly since the start of the pandemic.40–43
This could be one reason why recruiting U.K. help-seeking
military veterans with hazardous, and, or harmful alcohol
use has been particularly challenging for the Drinks:Ration
study.
Communication and technology. When sending participation
invitations through partner organizations, one key issue was
being noncontactable (n = 97, 40.0%), for instance, having
an invalid email address which caused the email to bounce.
To account for these communication difficulties, a random
sample of 100 potential participants who had not responded to
the email invitations were contacted through a postal mail
out. However, this only led to 2/100 (2.0%) responses. The
total cost of materials required for the postal mail out was
£99.67 (USD $137.03); therefore, the cost per consent was
£49.84 (USD $68.54). It also required a full day’s work by a
research assistant (not included in the total cost). Therefore,
due to the low yield, a postal mail out was regarded as not time
efficient to continue for all other nonresponders.
A few potential participants experienced technology-related
challenges (n = 8, 3.3%) such as technical problems when
downloading the app and unwillingness to use a smartphone.
Despite the fact that the app was available to iOS and Android
users, and there was provision of technical support offered to all
participants, some experienced technical issues during the
downloading and sign-up stage of the study. For those who
reported unwillingness to use a smartphone, this was because
they did not own a smartphone. Therefore, it is important to
consider bias toward those already using smartphones.
Data-related and other barriers. Of all potential participants,
21 (8.5%) did not complete the baseline questionnaires when
signing up to the app and therefore were ineligible to proceed
with trialing the app in the RCT. Without this information, we
would be unable to compare outcome data to baseline data to
determine the efficacy of the app. All participants who signed
up but did not complete baseline measures were contacted
through email to offer support. The reasons for not completing

baseline measures remain unclear. However, one potential
explanation could be that these individuals were not prepared
to spend the time required to complete the baseline measures.
Another obstacle faced during recruitment was participants
having previous negative experiences with partner organizations (n = 22, 9.0%). This led them to withdraw their consent
to be contacted by the partner organization and therefore
decline the invitation to take part in the study. For this reason, social media for recruitment may be advantageous over
partner organizations.
COVID-19. When considering challenges to recruitment for
the Drinks:Ration study the COVID-19 pandemic may have
had the largest impact. Due to the nature of the pandemic,
recruitment was challenging, and we had to seek alternative
recruitment strategies than were set out in the study protocol.19 The original recruitment strategy was to recruit patients
engaged in mental health treatment at a partner organization,
Combat Stress. However, this produced a 3.3% (72/2207) response rate, <50% of the target number of participants required. We then invited a sample of potential participants
from another partner organization, the King’s Centre for
Military Health Research, based at King’s College London
University. This provided a 3.9% (12/305) response rate, still
leaving us short of the target number of participants.
One potential reason for the poor response rates could be
digital fatigue. The COVID-19 pandemic with the associated
lockdowns and social distancing measures have forced a rapid
change in our use of digital technologies, including for education and employment, health care, and even social interaction. For many, the thought of taking on yet another digital
based commitment may have been too much. For those invited through partner organizations, some had already been
contacted to take part in other research so did not want to take
on another commitment.
In addition, recent research on a sample of treatment-seeking
military veterans found that symptoms of post-traumatic stress
disorder and common mental health difficulties were the most
commonly reported to be exacerbated by the pandemic.40 A
deterioration in mental health caused by the pandemic may be
another potential explanation for the low response rates.

LIMITATIONS OF RECRUITMENT STRATEGIES
There are some potential limitations of the recruitment
strategies outlined previously. It is important to consider and
acknowledge that these limitations may have affected the
sample recruited. Recent research suggests that m-health studies
show inconsistencies in sample age and are unable to recruit
samples representative of geographical and ethnic diversities.44
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In Drinks:Ration, an effort was made to reach female veterans, as well as male veterans, by contacting female veteran
organizations and charities to help advertise the study. In the
sample recruited for Drinks:Ration, females represented 7.7%
and males represented 92.3% of study participants. In the U.K.
Armed Forces, personnel are made up of *11% females and
89% males,45 so these numbers are already relatively comparable to the wider military community. In addition, as males
are at an increased risk of drinking excessively,46 it is possible
that they may naturally be more highly represented in study
samples.
We initially delayed recruitment by 6 months, from April
2020 to October 2020, aiming to minimize the impact of the
COVID-19 lockdown. However, social distancing and restrictions to daily living remained in place, and shortly after
beginning recruitment, the U.K. entered its second national
lockdown. It is therefore important to consider the impact of
the lockdown on recruitment for the Drinks:Ration study.
With national lockdown measures in place, many individuals were spending an increasing amount of time online, for
instance, an Ofcom Report from 2021 reported that the U.K.’s
internet use surged to record levels in 2020, with adults
spending on average 3.5 h/day online and *1.5 h watching
online services, with *80% of time spent online using mobile
devices.47 This may have biased the sample toward individuals
who were confident with technology and more willing to
participate in a study which required them to download and
sign-up to the app themselves.
Internet use increases were more pronounced during the
three U.K. national lockdowns.47 This surge in internet use
over the course of the pandemic may have led to digital
fatigue and may begin to explain why we initially struggled
to recruit for the study. Unfortunately, we were unable to
analyze the demographics or the reasons for nonresponse to
invitations from partner organizations to take part in the
study. Nonresponse was assumed to be refusal to participate in
the study. The nature of the COVID-19 pandemic has created
an opportunity to expand and utilize digital technology and
shift to digital technology in health care delivery and research.
Another potential limitation of using social media for
recruitment is digital exclusion, as it excludes those who do
not have access to the internet. Factors which contribute to
the risk of digital exclusion include a lack of skills, access, and
motivation.48 However, the proportion of people with access
to the internet is steadily increasing. An ONS Report from
2020 reported that 96% of households in Great Britain had
internet access, increasing from 93% in 2019 and 57% in
2006.49 Individuals with severe mental illness are also at an
increased risk of digital exclusion.50 This vulnerable popula-
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tion may be disproportionately reliant on digital technology
due to the provision of self-help strategies and the increased risk of self-isolation during the COVID-19 pandemic.50
However, some symptoms of severe mental illness may hinder
their use of digital technology for this group.
In addition, participant recruitment solely through social
media would exclude individuals who do not use social media.
A cross-sectional study exploring the profile of U.K. veterans
seeking support for mental health difficulties reported that
the population were likely to be older (45+ years),51 and
therefore may have been less likely to use social media.
Research is beginning to raise the question as to whether
samples recruited through social media are representative of
the general population.52 However, we used multiple recruitment strategies which would help to alleviate this limitation.
Despite the limitations, strengths included exceeding the
minimum targets for participant recruitment despite the challenges faced.
INTERPRETATIONS AND RECOMMENDATIONS
Our study contributes to the growing evidence base on the
use of social media and Facebook ads for recruiting into health
research. This article describes options for evaluating the
pathways for recruiting military veterans into alcohol misuse
research.
To overcome some of the communication and technologyrelated challenges, we recommend that future studies should
consider problems arising from technical issues and ensure that
their technology is compatible with a wide variety of smartphone devices. Some individuals do not own a smartphone,
and therefore, it would be appropriate for future research to
consider the type of potential participants that might be
excluded from these studies, and the impact that their exclusion may have. Future research should consider providing a
Web-based version of the app for participants with technical
issues and those who do not own a smartphone. It is also
important for future research recruiting through social
media to consider the impact of previous experiences with
partner organizations, which may influence the uptake
from the ads.
Future studies should continue to explore the use, opportunities, and barriers of using social media as a recruitment
strategy in health research, including the accessibility of technology for participants. In our experience, the use of social
media helped us to recruit a large number of eligible participants into our study, minimizing the resources used and the
time taken, in comparison to other possible recruitment
strategies. Research should also continue to report on the
demographics of participants recruited through social media,
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as well as the cost-effectiveness of different recruitment
strategies. This will allow for the assessment of the viability of
social media as a recruitment tool.

collection, management, analysis, and interpretation of the
data; preparation, review, or approval of the article; and
decision to submit the article for publication.

Discussion and Conclusions
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Appendix

Appendix Fig A1. Examples of Facebook Ads.
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