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Abstract

Background The traditional delivery of healthcare services, including crucial preventive measures such as health
screenings, faced significant disruption due to the COVID-19 pandemic. In response, eHealth technology emerged
as a practical alternative for conducting screening services. This pilot study introduces ScreenMen, a web-based
app for men’s health screening, implemented in a primary care setting. The study aims to assess patient uptake

and healthcare provider's acceptability and feasibility of implementing ScreenMen, emphasizing the importance of
implementation science research in healthcare innovation.

Methods This study employed a mixed-method explanatory sequential design, using a tailored implementation
intervention to implement ScreenMen in an urban health clinic. Quantitative phase focused on patient uptake of
ScreenMen and healthcare provider involvement, utilizing Google Analytics and provider questionnaires. Qualitative
phase, using in-depth interviews with providers, explored factors influencing uptake and implementation. Data
analysis employed means and percentages for quantitative data and framework analysis for qualitative data.

Results We invited 47 healthcare providers to attend the ScreenMen implementation workshop, with 26
participating, resulting in a 55.3% participation rate. Throughout the five-month study, there were 75 recorded
accesses, with a completion rate of 20%. The primary way users accessed the app was through QR codes on buntings
(38.7%), followed by postcards (12%). In qualitative interviews with three healthcare providers, it was found that the
Identify and prepare champions strategy was helpful, as these champions led the implementation and encouraged
other providers to promote ScreenMen. The use of QR codes on buntings, part of the Provide education and training
strategy, was effective due to their visibility in patient waiting areas. However, the Mandate change strategy was
considered ineffective, as providers felt obligated rather than motivated to implement ScreenMen.

Conclusion This study highlighted the uptake of ScreenMen and found barriers and facilitators during the pilot
implementation. Two useful strategies were Identify and prepare champions and QR codes while Mandate change
was not helpful. Further studies are needed to study the effectiveness of these implementation strategies to
implement web-based apps.
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Background

The global impact of the COVID-19 pandemic was swift
and far-reaching. Originating in Wuhan, China, the virus
rapidly spread worldwide, causing disruptions across
various healthcare services. Both hospital-based and
primary-based healthcare services were affected to vary-
ing degrees. Essential preventive care, including health
screenings, suffered disruptions during the pandemic as
it was classified as non-essential. This is concerning as
delayed detection of conditions such as cancer and non-
communicable diseases (NCDs) can lead to severe com-
plications. Moreover, COVID-19 demonstrated higher
mortality rates in patients with uncontrolled NCDs like
hypertension and type 2 diabetes [1]. A study reporting
on health screening services showed screening of cervical
cancer decreased by 7.5%, colorectal cancer decreased by
8.1%, and type 2 diabetes decreased by 4.5% [2].

Recognizing the need for an alternative approach to
delivering health screening services, there is a sugges-
tion to shift from traditional methods to utilizing eHealth
technology. A scoping review revealed an increased usage
of eHealth technology during the pandemic, encompass-
ing telemedicine through platforms like Zoom, com-
munication through emails and messaging systems like
WhatsApp, and web-based applications [3, 4]. Notably,
web-based applications have proven effective in deliver-
ing various health services and changing health behav-
iours [5, 6].

Men generally have lower life expectancy and higher
mortality rates compared to women, largely due to health
behaviours and societal norms associated with masculin-
ity [7]. Men are more likely to engage in risky behaviours
like smoking and excessive alcohol consumption and are
less likely to participate in health-promoting activities
such as regular screenings or self-examinations [8—10].
This reluctance to seek help is often linked to traditional
masculine norms emphasizing independence, stoicism,
and avoidance of activities perceived as feminine [11].
Masculinity affects health-seeking behaviours and can
lead to denial of illness, reluctance to use healthcare
services, and avoidance of preventive measures [12, 13].
However, this concept of masculinity is dynamic and can
vary by age, socioeconomic status, and cultural context
[11, 14, 15]. Recent studies suggest that positive mascu-
linity attributes, such as taking responsibility and car-
ing for one’s family, can promote better health practices
among men [14, 15]. Thus, addressing men’s health issues
may benefit from a positive approach that highlights their
strengths and encourages healthy behaviours.

In Malaysia, men’s health screening programmes are
offered at government health clinics, but a national study

highlighted several barriers to their implementation [16].
The screening tool was considered overly lengthy and
complicated, making it difficult to use efficiently, and
many men were reluctant to take part. Furthermore, the
clinics faced challenges such as insufficient staff, limited
time, and a lack of resources, hindering the programme’s
success [16]. As a result, a more effective tool is needed
for implementing the men’s health screening programme.
ScreenMen, a novel web-based app for screening in men
was developed to educate and encourage men to engage
in screening. The development of ScreenMen carefully
considered various theories, evidence, and user require-
ments. The supporting evidence for ScreenMen was
derived from recommendations provided by the United
States Preventive Services Task Force (USPSTF) and the
Malaysian Consensus Guide to Adult Health Screening
for General Population Attending Primary Care Clin-
ics [17-19]. Furthermore, the ScreenMen development
team acknowledged the significance of incorporating a
gender-sensitive approach to health interventions, which
was reflected in the development process [20]. Screen-
Men utilized a strength-based approach to promote
health screening among men, drawing from masculinity
concepts and leveraging male-friendly themes [21, 22].
Key elements of the app included: (1) Masculinity-Based
Motivation: Emphasizing health to support and care for
family, appealing to men’s roles as providers and protec-
tors [23, 24], (2) Car Maintenance Analogy: Using con-
cepts like the “Man MOT” and “Pit Stop Health Check”
to make health screening relatable and engaging [25], (3)
Dr. ScreenMen Avatar: A friendly, Superman-like figure
to make the app formal and more appealing to men [26,
27], (4) Gender-Sensitive Design: Incorporating feedback
from men and focusing on a male-only setting, although
some users questioned the need for this gender-specific
approach [28], (5) Online Platform: Utilizing web-based
app to create a male-friendly virtual space for health
advice and screening [29] and (6) Artificial intelligence:
ScreenMen’s strengths include its use of artificial intel-
ligence for tailored health advice and its continuous
availability.
ScreenMen consists of three key features:

1. What is Screening? This section includes an
educational video addressing misconceptions about
health screening. It emphasizes four key messages:
Screen Now, Screen Regularly, Screen Despite Being
Young and Healthy, and Screen Appropriately.

2. Check My Health: An interactive section where
users can assess their health risks for 15 conditions,
including obesity, unhealthy diet, and various
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diseases. The platform provides personalized,
evidence-based health advice, replicating a real-life
clinical consultation. Users receive a personalized
health report with logistical information on where
and when to screen and estimated costs.

3. Frequently Asked Questions: This section compiles
commonly asked questions about health screening,
addressing barriers and facilitators. ScreenMen is
available in English, Malay, and Mandarin languages
at https://screenmen.org [20]. Figure 1 shows some
screenshots of ScreenMen.

Primary care is an optimal setting for the implementation
of men’s health screening programmes because it serves
as the initial point of contact for the general population
regarding healthcare and plays a vital role as a “gate-
keeper” for hospital care [30]. Healthcare providers in
primary care possess extensive knowledge of preventive
care and can deliver comprehensive care to patients who
may receive diagnoses through screening [30]. Screening
needs to be part of primary care to ensure abnormal find-
ings are promptly addressed. Embedding men’s health
screenings within primary care reduces the risk of over-
looking or not acting upon important results.

However, the effectiveness of innovations often lies in
their successful implementation within healthcare set-
tings. Literature highlights the importance of imple-
mentation research, defined as the study of strategies to
adopt and integrate evidence-based health interventions
and change practice patterns within specific settings [31].
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Implementation research employs a systematic approach,
utilizing theories and frameworks to design strategies
that facilitate the uptake, implementation, and sustain-
ability of innovations in healthcare settings [32, 33]. Our
scoping review reported that there are few studies on the
implementation of web-based apps for screening [34].
Therefore, it is imperative to study how to implement a
web-based app for screening in men in a primary care
setting. The objective of this study is to assess the uptake
of ScreenMen by patients and evaluate the acceptability
and feasibility of recommending the application of the
tailored implementation intervention designed to imple-
ment ScreenMen on the part of providers.

Methods

Study design

This pilot study employed a mixed-method explanatory
sequential design [35]. The quantitative phase of this
study examined the uptake of ScreenMen by patients and
the participation of healthcare providers in implementing
ScreenMen, recommending that patients use it. The qual-
itative phase aimed to explore in-depth the factors affect-
ing the uptake of ScreenMen by patients and the factors
affecting healthcare providers in implementing Screen-
Men in a clinical setting. The mixed methods integration
was effected in two points of the study: (1) while creating
the interview guide for the semi-structured interviews,
the development process was guided by the findings of
the quantitative phase and (2) during the interpretation
of the quantitative and qualitative results. Integration in

Choose Your Preferred Mode

* This website is meant for men 18 years old or

There's more to health screening
than you think

Watch the video below to find out more

Quick Health Check

Fig. 1 Screenshots of ScreenMen from a mobile device
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a mixed methods study refers to the deliberate process of
connecting or blending both quantitative and qualitative
aspects. This is the fundamental characteristic that sets
mixed methods research apart from studies that only
incorporate some quantitative and qualitative data [36].
This study was reported using the Standards for Report-
ing Implementation Studies (StaRI) reporting guidelines
[37].

Setting

This study was conducted in a government health clinic,
located in Kuala Lumpur, the capital city of Malaysia.
This clinic is located in an urban setting and serves an
estimated population of 100,000 people around its vicin-
ity with a mean household income of RM 13,000 (USD
2,700). It is led by a family medicine specialist. The daily
attendance of the clinic was estimated at 250 patients a
day. The waiting time for the patients ranged from 5 to
30 min. Wi-Fi is not available for the public in the clinic.

Participants

The participants were divided into two groups: health-
care providers and patients. Healthcare providers that
were involved in the clinic health screening programme
were included and the exclusion criteria were temporary
healthcare providers (working in the clinic less than six
months during the study period) and those who were
away on leave. Patients who were aged 18 years and above
were eligible to participate. For patients, women were
included in the study as they can promote the app to men
around them. Patients who did not understand Bahasa
Malaysia, English or Mandarin, cognitively impaired, had
an active psychiatric illness or were too ill were excluded.

Tailored implementation intervention

For this study, a tailored implementation intervention
was developed to implement ScreenMen. The tailored
implementation intervention comprised of six imple-
mentation strategies: (1) Involve executive boards, (2)
Mandate change, (3) Provide education and training, (4)
Identify and prepare champions, (5) The use of informa-
tion and communication technology and (6) Audit and
provide feedback. The development of the tailored imple-
mentation intervention started with a study to identify
the barriers and facilitators to implement ScreenMen in
three government health clinics. Subsequently, a brain-
storming session was held with a panel of experts to
address the barriers and facilitators [38]. The solutions
generated from the brainstorming session were mapped
to the Expert Recommendations for Implementing
Change (ERIC) implementation strategies taxonomy [33].
The implementation strategies that were selected were
based on the appropriateness and feasibility to imple-
ment ScreenMen in a government health clinic setting. A
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detailed explanation on how the tailored implementation
intervention was implemented is provided in Additional
file 1 using the recommendations by Proctor et al. [39].

Data collection

Quantitative data collection was divided among health
care providers and patients. Eligible healthcare provid-
ers were invited to join the workshop for implementing
ScreenMen. Before the workshop began, the participant
information sheet and consent were given to the par-
ticipants. After giving consent, they completed a back-
ground information questionnaire.

For patients, the data was collected using Google Ana-
lytics. Google Analytics is a publicly available tool that
provides free data on website usage. Previous studies
have used Google Analytics to evaluate the usage of web-
sites that provide information on topics such as sexual
health, genetics education, and antibiotic use, as well as
those related to smoking cessation, knowledge transla-
tion, and osteoporosis. Therefore, Google Analytics sup-
ports analysis of user behaviour and developing strategies
to enhance adherence [40]. For this study, Google Analyt-
ics was used primarily to analyse the usage of ScreenMen
and where it was accessed from. It recorded the Internet
Protocol address of users to identify every unique user
and to avoid duplicates. It also captured the location
from which the app was accessed. Thus, access to Screen-
Men outside the vicinity of the clinic and Kuala Lumpur
was excluded as it may not be part of the study. Google
Analytics could analyse the quantity of pages visited by
each user to determine if they successfully navigated
through the app from start to finish. Patients were able to
access ScreenMen through Quick Response (QR) codes
or Uniform Resource Locator (URL) available on the
buntings, posters and postcards that were available in the
clinic and the clinic’s Facebook page. A unique QR code
was assigned to each of the buntings, posters, postcards
and Facebook page to identify from which modality the
patients accessed ScreenMen. After the quantitative data
collection and analysis was completed, the results were
used to guide the development of the interview guide for
the qualitative study.

Semi-structured, in-depth interviews were conducted
with healthcare providers to collect qualitative data using
an interview guide. The interview guide was divided
into two parts. The first part explored the clinic situa-
tion during the COVID-19 pandemic and how it affected
daily practice. The second part explored the pilot imple-
mentation of ScreenMen based on the RE-AIM (Reach,
Effectiveness, Adoption, Implementation, Maintenance)
framework [41] and data from the quantitative study.
The RE-AIM framework, developed over two decades
ago, is widely used in implementation outcome studies
to address challenges in applying scientific findings to
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practice and policy [42]. It emphasizes internal and exter-
nal validity, encouraging transparent reporting across
its dimensions. Initially designed to improve research
evaluation and reporting, it has been cited in over 700
publications and successfully applied in various settings,
including clinical, community, and corporate environ-
ments, as well as policy initiatives [42, 43]. The interview
guide was created by a team including the researcher
(CYO), an implementation science expert (AES), and

Table 1 Definition for each outcome based on the RE-AIM

framework
RE-AIM Healthcare providers Patients
dimensions Quantitative Qualitative Quantitative
Reach
« Healthcare Number of health- - Factors af- +The num-
providers who care providers fecting the ber of pa-
participated in who attended the  participation tients who
the ScreenMen workshop/Num-  of healthcare accessed
implementation  ber of healthcare  providers in ScreenMen.
study. providers who the training +The num-
- Patients were invited to the workshop. ber of pa-
who accessed workshop. « Factors tients who
ScreenMen. influencing completed
- Patients who the usage of the Screen-
completed the ScreenMen by Men app.
ScreenMen app. patients.
Adoption
Healthcare « Factors af-
providers'view fecting the
on the imple- participation
mentation of of healthcare
ScreenMen. providers

in adopting

ScreenMen in
daily practice.
- Factors af-
fecting the
completion of
ScreenMen by

patients
Implementation
Healthcare The number of Factors af-
providers'view on patients who fecting the

the implementa-
tion strategies for
ScreenMen.

Maintenance

accessed to
ScreenMen from
different mo-
dalities (buntings,
posters, postcards,
clinic Facebook
page or keying
directly the URL of
ScreenMen).

implementation
of ScreenMen in
daily practice.

Healthcare Intention to
providers'inten- implement
tion to continue ScreenMen

to implement
ScreenMen for
the long term.

and factors
influencing the
decision.
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a family physician consultant (CJN). It included clear,
open-ended questions centred on participants and struc-
tured around key themes (RE-AIM framework), with
follow-up prompts for clarification. Flexibility was priori-
tized to encourage a natural flow of conversation, using
question formats designed to elicit detailed responses.
Ethical considerations were carefully addressed to pre-
vent any harm [44]. The interview guide is available in
the Additional file 2. The interview was conducted via
the Zoom application online by a researcher (CYO). This
method was used because of restrictions on physical
movement during the pandemic. Studies have shown that
the Zoom application is a viable method to collect data
for qualitative study [45]. The interview sessions were
recorded using the recording function in the Zoom appli-
cation. All information collected during the research was
kept strictly confidential. Saturation was achieved when
there were no new themes after three interviews were
conducted.

Study outcomes

The study outcomes were guided by the RE-AIM frame-
work. For this study, only Reach, Adoption, Implementa-
tion and Maintenance outcomes were measured. Table 1
shows the definition for each outcome based on the RE-
AIM framework.

Analysis

For the quantitative analysis, the data for the healthcare
providers were entered into SPSS version 21. The data
were analysed descriptively in means and percentages.
The data from Google Analytics were analysed descrip-
tively using a Microsoft Excel worksheet. Descriptive
statistics performed were frequencies for the outcomes
measured.

For the qualitative data, the Zoom recordings were
transcribed verbatim, and the data was managed using
NVivo version 10. The data was analysed using the
framework analysis approach [46]. The researcher (CYO)
familiarized himself with the data by rereading the tran-
scripts and reviewing the Zoom recording. Next, the
codes were aligned with the RE-AIM framework, with
any codes that did not align being subject to open coding
[47]. Themes were mapped onto the domains of the RE-
AIM framework according to the relevance of the themes
to the specific domain.

The researcher (CYO) took his reflexivity into account
that a tailored implementation intervention was created
for a clinic, addressing specific barriers and utilizing
evidence-supported strategies. The researcher, involved
in the entire process, aimed for positive feedback on
implementing ScreenMen. As the COVID-19 pandemic
was ongoing during the study, it was acknowledged
that the clinic faced some challenges in implementing
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ScreenMen. However, it was recognized that not all
the obstacles were solely due to the pandemic. In order
to maintain objectivity during the interviews, efforts
were made to impartially identify and clarify any limita-
tions. Additionally, the data was interpreted objectively,
without presuming that all limitations were caused by
the COVID-19 pandemic. In this study, the researcher
ensured rigor through credibility, dependability, confirm-
ability, and transferability. Credibility was maintained
by transparent communication with participants and
avoiding personal biases in data analysis. Dependabil-
ity was ensured through reflexivity and discussions with
supervisors (CJN and AES). Transferability was achieved
by providing a detailed description of the study process
and findings, making the results relevant to others. Ethi-
cal approval was obtained from the National Medical
Research Register of Malaysia (NMRR-20-2188-56086
[IIR]).

Results

The impact of the COVID-19 pandemic

Qualitative interviews were conducted with two physi-
cians and one nurse. For the two physicians, one served
as the clinic’s head and drove the ScreenMen imple-
mentation, and the other served as the overall imple-
mentation champion for the clinic. The nurse was the
implementation champion for the nursing section.

The COVID-19 pandemic was a stressful time for
healthcare providers. They were stressed and fatigued
because of the extra workload and risk of contracting
COVID-19 themselves. The healthcare providers were
also worried they might spread the infection to their fam-
ily members.

“So, when a patient comes in, 1 will feel stress.
Because we are at risk every time (of COVID-19
infection)” (SN1).

“My main concern is bringing back the disease to my
family members. Personally, on a very personal level,
L although I'm living with my family under the same
roof, I am keeping a distance from them.” (Dr1).

“In my opinion, when considering whether Covid has
an effect, I believe it certainly does. Everyone seems
fatigued and perhaps even overworked.” (Dr2).

As for the clinic, shortages of healthcare providers to run
the clinic was a challenge as manpower was deployed for
COVID-19-related works.
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“Busy not because of our clinical work but apart
from our clinical work we have our Covid-related
job. Well, as youre aware, we're responsible for
deploying our personnel, including myself as well
as our medical officer, each with specific roles and
duties at the Covid Assessment Centre.” (Dr2).

“..because in late February we started our plan-
ning for vaccination for the healthcare workers. We
initiate the setup, organization, and preparation of
the vaccination centre for the general public only in
April“(Dr2).

Regarding the patients receiving treatment at the clinic,
the standard of care suffered due to the impact of the
COVID-19 pandemic. This occurred because only indi-
viduals with urgent medical needs were permitted to
access the clinic during this time.

“I would say the quality of care somewhat would
have to be compromised.” (Drl).

“So, we had to limit the number of patients that
come to our clinic that time. Because we wanted to
avoid a huge traffic flow. So instead of seeing them,
for all those chronic patients, instead of seeing them
on like a regular basis, we just renewed their medi-
cation and reviewed their blood results. If everything
is normal, we will just arrange the next appointment
for them” (Dr1).

The ScreenMen implementation outcomes based on
RE-AIM framework

Reach

We approached 47 healthcare providers to join the
ScreenMen implementation workshop and 26 of them
participated (55.3%). The healthcare providers cited that
the implementation helped raise awareness about men’s
health but not all were interested in joining. Some health-
care providers were not willing to be involved as they felt
they were busy enough.

“I think our intention has been to raise awareness
regarding men’s health in the community” (Drl).

“Realistically speaking, not everyone would be inter-
ested to get involved in any programme, some people
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would just prefer to have a more laid-back lifestyle
and not get themselves involved in too many pro-
grammes. So, by getting them involved right, how
much, are they willing to go full, full-hearted out?
That is the question to answer” (Dr1).

A total of 75 accesses were recorded for the five months
duration of the study. Figure 2. shows the trend of access
to ScreenMen over time. The access was relatively high
during the start of implementation but dropped in Feb-
ruary and March. There was an increase in access to
ScreenMen by the end of March with spikes in May and
June.

In the qualitative analysis, healthcare providers
observed that overall access to ScreenMen was lower
than anticipated. They attributed this decline to the
COVID-19 pandemic lockdown, which led to fewer
patients visiting the clinic. However, by the end of March,
access to ScreenMen had increased due to several fac-
tors. The vaccination program had commenced, bringing
more patients to the clinic. Additionally, the ScreenMen
champion actively encouraged patients to use the website
during their visits. Furthermore, patients became more
health-conscious as they prepared for their COVID-19
vaccinations, making them more inclined to use the app
to check their health status.

“Yes, because in fact in Jan, I think we got the MCO
(lockdown) back then.” (SN1).

“We began administering vaccinations, and conse-

quently, patients started arriving with less fear. Dur-

ing that period, we actively promoted the Covid-19
14

12

10

No. of access
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vaccine, which led to patients inquiring about vac-
cination. As they asked about vaccination, we seized
the opportunity to promote any health services in
the clinic” (SN1).

“So, meaning that those people who clicked this web-
site, they did it because I personally asked them to
click it. So, they have to do it on the spot” (Drl).

“When they (patients) wanted the COVID-19 vaccination,
they were concerned about their self-health, whether they
are suitable to get the vaccine or not” (SN1).

Fifteen patients completed the ScreenMen app, giving
a completion rate of 20%. From the qualitative analy-
sis with healthcare providers, it was noted that they felt
the overall completion rate was low. Several factors were
identified as contributing to this: (1) The app was too
lengthy, causing patients to lose interest in completing it,
(2) A lack of incentives for patients to finish the app, (3)
Concerns about privacy, and (4) Patients having difficulty
understanding the questions in the app.

“Maybe they lost patience” (Drl).

“Maybe they couldn’t really understand the ques-
tions” (Drl).

“I believe the incentive, what they stand to gain if,
for instance, they undertake this action. However,

C & & & & & A A A A ¢
R LB U S S T
& v %"\/ ‘oﬁ' %;1, *'(o ,\,’\?’ bﬁ/g W:\ &
N MY W R
5 0

Weeks
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Fig. 2 Weekly access to ScreenMen
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despite our constant reminders, individuals may
desire rewards beyond just maintaining their health.
This suggests that certain individuals are primarily
motivated by material possessions.” (Dr2).

“When we tell them (patients) about apps on the
phone, are web-based, so they were afraid that their
personal details might be accessed by other people.
They were really worried about this” (SN1).

Adoption

The healthcare providers felt that the ScreenMen app was
easy to use for the patients and is multilingual, therefore
can cater for more people. However, barrier to adoption
was busyness with clinic workload and lack of resources.
Some of the healthcare providers were involved in mul-
tiple programmes.

“I find the app is appealing due to its multilingual
feature. Traditional paper-based screenings typi-
cally only cater to one language, Malay. Therefore,
not everyone feels comfortable with just one lan-
guage, especially the elderly or those with limited
education. It's important to provide options in lan-
guages they are familiar with” (SN1).

“On top of that, everybody already has their respon-
sibility in the clinic. So it is not easy to juggle
between, you know getting involved in a programme
and at the same time you know needing to deal with
the clinic work” (Drl).

“Yes, the lack of manpower. I mean this programme
(implementing ScreenMen) is pretty much, as far
as this clinic is concerned, run by just a few peo-
ple. I think it would be great if more people can get
involved” (Drl).

Implementation

The majority of patients accessed the app using the QR
code from the bunting (38.7%) followed by the post-
cards (12%). The healthcare providers felt that the bun-
ting was useful to promote access to ScreenMen as it was
large and placed at strategic locations around the clinic,
namely the waiting areas. Postcards were found to be
convenient to share with the patients about ScreenMen.
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However, healthcare providers also felt that patients who
took the postcards would also forget about them and
throw them away without accessing the app.

“I think bunting because we put it in the patient
waiting area. While they (patients) wait to see the
doctor, they can access the app” (SN1).

“Bunting is bigger so people would just sit there and
just scan” (Dr2).

“When considering postcards, I imagine we distrib-
ute them, and recipients take them home. Later,
I anticipate they might misplace them and forget
where they placed them. Occasionally, I notice post-
cards left on chairs in the waiting area, leading me
to believe that many people will indeed forget about
them.” (SN1).

Healthcare providers cited that having Implementa-
tion champions was important as they helped to lead
and oversee the programme. Champions could also
remind healthcare providers to promote the app to the
patients. However, healthcare providers felt that Man-
date change was not helpful and viewed this strategy as
a double-edged sword that can either work or fail. By
using Mandate change to ‘force’ healthcare providers
to implement ScreenMen, they might do it but albeit
reluctantly and this might compromise the quality of the
implementation.

“I think having a person in charge. I think a pro-
gramme would not be able to go far without a person
in charge, you need a leader to help to sort of oversee
everything” (Drl).

“I think is person-in-charge. So, he/she will be the
one who helps remind us every time we need to do
the ScreenMen and remind us about the app, to pro-
mote to the patient” (SN1).

“It operates as a double-edged sword, offering the
advantage of garnering attention, but simultane-
ously presenting drawbacks. This duality is among
its flaws because, in reality, not everyone is inclined
to participate in programmes. Some individuals
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simply prefer a more relaxed lifestyle and avoid
involvement in numerous initiatives. Thus, the
extent of their commitment becomes a pertinent
question. While enforcing the first strategy (mandate
change) may compel participation, it risks compro-
mising the quality of the work” (Drl).

Maintenance

The healthcare providers had the intention to continue
using ScreenMen for the long term. The reasons that
the healthcare providers would want to continue using
ScreenMen were (1) timesaving, (2) user-friendly, and (3)
helps healthcare providers to assess the patient.

“Sure, why not. I see no harm in continuing as long
as it (ScreenMen) doesn’t slow down the clinic opera-
tion” (Drl).

“I believe in the application, and then I believe that
it serves its purpose. I think it is very user friendly,
especially for those who know how to use it and is I
think, saves time also.” (Dr2).

“So, I think the app helps the doctor to assess the
patient because it will assess all the things alread)y.
So, the patient’s doctor can assess more in detail
than to spend the time to find out what is the prob-
lem with the patient” (SN1).

Discussion

Principal findings

This study highlighted the implementation of Screen-
Men in a primary care clinic. As this was the first time
ScreenMen, or any web-based screening approach, was
implemented in a primary care clinic setting, this study
provides useful insight into how it could be done.

For ‘Reach’ among providers, about half of the health-
care providers (55.3%) participated in the workshop.
From the qualitative interviews, the barriers cited were
that not all healthcare providers were interested in the
programme, and they were not obliged to implement
ScreenMen. According to a systematic review, the views
of healthcare providers regarding eHealth technology
usage were a significant factor, and a positive outlook was
closely related to an increase in uptake [48].

As for ‘Adoption’ of ScreenMen, clinic workload and
lack of resources were cited as barriers. These find-
ings were consistent with the literature as increased
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workloads and lack of resources to implement eHealth
technology were significant barriers [49, 50]. Lack of
resources, in particular, was reported as a critical bar-
rier to eHealth technology in developing countries [51].
Therefore, this barrier must be addressed before a full-
scale implementation is feasible. A facilitator to ‘Adop-
tion’ was that ScreenMen could be a replacement for the
current paper-based screening method. The successful
implementation of eHealth technology was found to be
heavily dependent on the incorporation of technology
that aligned with existing clinical practices and could be
seamlessly integrated, as reported in a systematic review
[48].

As for patients’ usage of ScreenMen, there was a dis-
crepancy between the number of accesses compared to
the completion rate. The completion rate for ScreenMen
was relatively low compared to the number of accesses.
There were a few reasons found in the qualitative inter-
views. One possible explanation from the qualita-
tive study was the app was too lengthy. Two systematic
reviews stated that the simplicity of using eHealth tech-
nology was a significant aspect of its acceptance [48, 49].
Although giving incentives to patients was a facilitator
for using the app, the cost of doing so may not be via-
ble in the long term. Regarding privacy, few studies have
reported that confidentiality was an important factor in
the usage of eHealth technology [49, 50]. Patients’ under-
standing of the questions in the app might be related to
the eHealth literacy level of the patients. A study con-
ducted locally reported that eHealth literacy among
Malaysians was low and this might impact the usage of
eHealth technology among patients [52]. Poor digital
health literacy was the most cited barrier in a systematic
review [50].

From the interviews, one of the reasons there was an
increase in the uptake of ScreenMen was the patients
accessed the app in the clinic on the spot. Another study
also found that making patients complete the app in
the clinic or with assistance from healthcare providers
yielded a higher uptake. That study reported that 71%
of patients completed the app in the clinic, compared
to 30% when completed by the patients themselves [53].
However, in some settings, this method may not be feasi-
ble as most healthcare providers are busy with other clin-
ical work and are not able to monitor if patients access
the app. Patient empowerment and self-management
may be the way forward as it was reported as a facilitator
contributing to the success of eHealth technology [49].

One of the implementation strategies that was useful
was the use of promotional materials to promote Screen-
Men to the patients. Among the four modalities (poster,
postcard, bunting, and Facebook), bunting had the high-
est number of accesses by patients. Previous studies
have shown that health promotional materials (posters/
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leaflets) in the waiting room were noticed by patients
[54, 55]. Patients found the information in the post-
ers to be useful and wanted to know more after reading
them. Although bunting was not mentioned specifically
in the literature, it is similar to a poster but in a larger
format. Therefore, it could be assumed that the func-
tion of bunting is similar to that of a poster. The usage of
QR codes in these promotional materials enabled easier
access to ScreenMen. As the buntings were located in
strategic locations in the waiting room with high patient
traffic, the patients can just scan the QR code, and thus
have access to the app. QR codes have been used widely
in health education for various purposes. A scoping
review reported that QR codes were used to increase
participant engagement, for simulation training, for just-
in-time learning and to facilitate administrative tasks in
training [56]. Another study looking into distributing
patient information brochures using QR codes revealed
that most patients found QR codes to be effortless to uti-
lize and favoured them over printed leaflets. QR codes
are a recognizable, efficient, and hands-free technol-
ogy, thereby enhancing infection control protocols while
reducing patient interaction with diverse surfaces and
objects [57].

Another implementation strategy that was found to be
useful was Implementation champions. Having champi-
ons taking charge of the implementation of ScreenMen
helped to lead and oversee the programme. The litera-
ture found that champions may enhance the success of
the implementation of eHealth technology [58]. Other
systematic reviews on the effectiveness of champions
in implementation were mixed [59, 60]. These findings
were due to insufficient information on the champions’
attributes and training, as well as a failure to analyse the
necessary combination of personal traits and training
that would be required for the successful implementa-
tion of innovation [60]. For this study, the champions
were briefed about their roles and responsibilities clearly
regarding the implementation of ScreenMen. This might
explain why healthcare providers found this strategy to
be useful. However, more studies are needed for conclu-
sive outcomes.

Mandate change was found to be unhelpful as an
implementation strategy for ScreenMen. The healthcare
providers felt that although Mandate change can facili-
tate implementation, the quality of the work may be com-
promised. Based on a systematic review, it was reported
that the endorsement and active promotion of technol-
ogy by senior professionals play a critical role in ensuring
its success [48]. In another systematic review, to enhance
the successful implementation of eHealth systems, it is
beneficial to have leadership involvement throughout
the development and implementation stages. Conversely,
a lack of leadership can hinder the implementation
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process. Additionally, the support of management is
a crucial factor in achieving implementation success
[58]. The difference in perspective regarding Mandate
change found in this study may be attributed to the way
the implementation strategy was executed. As the clinic
head only issued a memo to endorse the implementation
of ScreenMen without follow-up action, this may not be
enough to get a buy-in from the healthcare providers.
In future studies, the execution of Mandate change may
need to be explored further to enhance the implementa-
tion of the app.

Impact of COVID-19

This pilot implementation study was conducted dur-
ing the COVID-19 pandemic. According to interviews
with healthcare providers, a significant number of them
felt overwhelmed by the increased workload and anxi-
ety about the disease. They were worried not only about
their own risk of contracting the disease but also about
potentially spreading it to their families. The quality of
care of patients was also deemed to be compromised
because of the limit of the patient load imposed by the
clinic to reduce disease transmission. Most non-urgent
services in the clinic were halted, which included health
screening. It is established that patients with comorbidi-
ties, especially hypertension and diabetes, have a higher
complication rate when infected with COVID-19 [1].
With health screening services disrupted during the
pandemic, individuals with undiagnosed NCDs are at
increased risk both of infection and of severe illness if
they become infected. In low-income countries, as well
as in some middle-income countries, the combination
of undiagnosed NCDs and nutritional and other fac-
tors leading to poor health status significantly increases
the risk of contracting COVID-19 and experiencing
severe forms of the disease if contracted. Therefore,
there was an urgency for more innovative and pragmatic
approaches to implementing health screening during the
pandemic. Technology can be used to overcome barriers
to screening by improving accessibility, motivating and
reminding individuals to get screened. Using ScreenMen
as a screening tool for men reduced the need for clinic
visits or face-to-face contact with healthcare providers to
complete paper-based screening tools, and costs incurred
travelling to and from the clinic. Individuals only need to
attend a clinic for essential screening tests, procedures
and consult with providers after that. This reduces wait-
ing time and helps decongest the clinics. While modifi-
cations are essential for current screening methods, all
these measures can be continued beyond the COVID-19
pandemic as an option for delivering community-based
health screening. For instance, using a standardised,
evidence-based, web-based tool may reduce screening
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practice variation and reduce waste by reducing unneces-
sary screening tests.

The COVID-19 pandemic has exposed many weak-
nesses in most healthcare systems globally. Fortunately, it
also creates opportunities to change our practice for the
better. Implementing ScreenMen during this trying time
showed that not only it could be done, but it also offered
an alternative screening method that may be beneficial
for patients.

Strengths and limitations

One of the strengths of this study was using the RE-AIM
framework. Using the framework to guide the study pro-
vided a comprehensive means to evaluate the implemen-
tation of ScreenMen, both at the clinic and patient levels.
Another strength of this study was the mixed-method
study design. The mixed-method sequential explanatory
design allowed a comprehensive understanding of the
implementation process. In this study, integrating the
quantitative and qualitative findings helped to explain
some of the possible reasons for the usage of ScreenMen
by patients, explaining the trend of access to ScreenMen
and the low completion rate. This design also shed some
insights into which implementation strategies were help-
ful to implement ScreenMen. However, there were sev-
eral limitations. Participation in this study was limited.
For patients, factors such as the lockdown, fear of visit-
ing the clinic due to the risk of contracting COVID-19,
and restrictions on the number of patients allowed in the
clinic likely contributed to the low turnout. As for health-
care providers, their focus was primarily on managing
the COVID-19 pandemic, especially during a surge in
cases, making the implementation of ScreenMen a lower
priority during that time. Although efforts were made to
contact the healthcare providers through multiple phone
calls and messages, the participation rate remained
low. However, the three healthcare providers who par-
ticipated in the study were most actively involved in the
implementation of ScreenMen and therefore their insight
was valuable. Another possible limitation was the inter-
views were only conducted with the healthcare providers
and not the patients. Therefore, the views of the patients
are not represented.

Recommendations

The findings of this study can facilitate the implementa-
tion of a web-based screening app. The introduction of
ScreenMen provided a viable solution, enabling screen-
ing to continue with minimal resource requirements.
Patients were simply required to acquire the URL and
conduct the screening themselves. Only those needing
further testing had to visit the clinic. Consequently, this
approach effectively reduced the number of unneces-
sary clinic visits, particularly amidst the pandemic. The
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tailored implementation strategies, designed specifically
for Malaysia’s primary care setting, increase the chances
of successful implementation, even beyond the pan-
demic. With limited research on the implementation of
web-based screening tools, our findings contribute some
novel insights on effective approaches. Despite attempt-
ing to address all challenges, resource limitations and
the pandemic hindered a comprehensive resolution. The
six proposed strategies can guide the implementation
of similar apps. Key factors for implementation include
early stakeholder engagement, staff training, appoint-
ing implementation champions, and distributing pro-
motional materials with QR codes. Moving forward,
addressing privacy concerns, simplifying the app, offer-
ing incentives, engaging patients, and providing essen-
tial resources, like Wi-Fi or kiosks in clinics, may further
facilitate implementation.

Conclusion

This study evaluated the implementation of ScreenMen
in a government primary care clinic during the COVID-
19 pandemic. Despite the limitations, this study was able
to monitor and identify implementation strategies that
facilitate the uptake of ScreenMen. Two useful strategies
were clinical champions and QR codes while mandate
change was not helpful. Subsequent research can focus
on expanding the implementation of ScreenMen to more
clinics and outside the clinical setting while considering
the lessons derived from this pilot study. It is important
to note that this study took place during the Covid-19
pandemic, and the implementation process may vary
under non-pandemic circumstances. For full-scale evalu-
ation of the effectiveness of the tailored implementation
intervention, a hybrid trial type 2 or hybrid trial type 3
study design might be the way forward [61].
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