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Background: Cardiovascular disease (CVD) risk assessment and management (RAM) services face many
challenges and barriers in the community. Mobile technology offers the opportunity to empower patients
and improve access to health prevention strategies to overcome these barriers. However, there is limited
information on the availability and use of CVDRAM-related mobile technology in the Arabic language.
Objectives: To pilot test an Arabic version of a CVDRAM application among potential end-users accessing
community pharmacy services in Qatar.
Methodology: Translation of an established cardiovascular risk calculator (EPI�RxISKTM) into the Arabic
language was conducted. The English/Arabic version of the calculator was tested by potential end-
users, consisting of a sample of community pharmacists (CRxs) and members of the public (MOP) access-
ing community pharmacy services. Semi-structured interviews were conducted based on the quality
attributes of the Mobile Application Rating Scale (MARS). Data were analyzed using deductive content
analysis.
Results: A total of 10 CRxs and 5 MOP were interviewed. Five themes emerged to describe the EPI�RxISKTM

calculator: Engagement, Functionality, Attractiveness, Education, and Responsiveness. For the most part,
positive subthemes were associated with each of these themes. The functionality and educational themes
had some negative subthemes.
Conclusion: End-users of the EPI�RxISKTM calculator had mostly positive descriptors that were aligned with
all five quality attributes of the web and mobile applications.
� 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Cardiovascular disease (CVD) is the leading cause of death
worldwide, accounting for around one third of the total global
deaths, which represents more than 17 million people annually
(Global Burden of Disease Study, 2017). The majority of these
deaths are caused by modifiable risk factors, such as tobacco use,
a sedentary lifestyle and an unhealthy diet (Yusuf et al., 2020).
Local studies and regional reports from theWorld Health Organiza-
tion (WHO) have highlighted high rates of diabetes, hypertension,
smoking, and obesity in Qatar (Christos et al., 2013; Zainel et al.,
2020; Imam et al., 2020; Lopez et al. 2006). It has also been pre-
dicted that Qatar will have the largest number of CVD-related
deaths in the WHO Eastern Mediterranean Region in the next
10 years (Lopez et al., 2006; Roth et al., 2015). To help address this
major public health issue, the Qatar National Health Strategy
2018–2022 emphasizes on the importance of enhancing health
promotion and disease prevention efforts in the country
(Ministry of Public Health, 2023). This includes managing patients
with multiple chronic conditions and enabling self-care. This strat-
egy is further emphasized in the Qatar National Vision 2030, which
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aims to have a comprehensive healthcare system that is accessible
to all, with coverage of preventive and curative health care needs
(Qatar General Secretariat for Development Planning, 2016). This
includes adopting a systematic risk assessment and management
approach years before CVD manifests. Cardiovascular (CV) risk
assessment consists of estimating a person’s probability of experi-
encing a CV event over time based on their modifiable and non-
modifiable risk factors (World Health Organization, 2020). Such
an approach considers all the risk factors, rather than addressing
them in isolation. The WHO recommends the use of CV risk assess-
ment (CVRA) equations to guide CVD prevention and management
strategies (World Health Organization, 2020). However, this
approach has been challenging for clinicians to implement in their
daily practice. Indeed, it has been reported that CV risk was not
assessed for the majority of people attending routine primary care
consultations (Anand et al., 2018; Grover and Lowensteyn, 2011;
Salem et al., 2015). Insufficient resources, lack of awareness, and
limited manpower have been cited as barriers for the routine
implementation of CVRA (World Health Organization, 2020). Digi-
tal health technologies can be used to overcome some of these bar-
riers. They have been shown to facilitate and support CVD
prevention strategies, promoting awareness, improving accessibil-
ity for CVRA and management, and empowering patients to
achieve better CV health (Marchibroda, 2008; Wells et al., 2010;
US FDA, 2018). Community pharmacists (CRxs) are easily accessi-
ble frontline primary care providers who see patients with chronic
conditions frequently. As such, they are in an ideal position to iden-
tify and assess people who are at risk for CVD. The efficacy of phar-
macists’ interventions to improve CV risk factors is well
documented in the literature (Santschi et al., 2011; Tsuyuki et al.,
2002, 2016). In the largest randomized controlled trial in a com-
munity pharmacy setting, Tsuyuki and colleagues reported that
pharmacist-led case finding, prescribing and care was associated
with a 21% reduction in the estimated CV risk when compared to
usual care (Tsuyuki et al., 2016). Individualized CVRA and educa-
tion was a major component of the CRxs’ intervention. Risk assess-
ment was facilitated by an interactive CV risk calculator
(EPI�RxISKTM), which was also used to educate patients on the
impact of risk factor management on their estimated CV risk
(Tsuyuki et al., 2016). Patients reported that the interactive calcu-
lator helped them better understand the importance of controlling
their CV risk and related risk factors (Al Hamarneh YN et al., 2018)

There is limited information on the implementation of digital
health technology for the purpose of CVRA in the Middle East, pos-
sibly due to their scarce availability in the Arabic language. Most of
the work that was done in the region compared risk levels using
different CV risk assessment instruments in their original lan-
guages (mostly English) and intended to be used primarily by
health care professionals and not patients or members of the pub-
lic (Hasabullah et al., 2020; Elsayed et al., 2017). The study
described in this article aimed at addressing this gap: translating
the EPI�RxISKTM calculator into Arabic, and pilot testing the Arabic
and English version of its web and mobile applications in Qatar.
2. Methodology

This study used the EPI�RxISKTM CV risk calculator, developed by
a group of researchers from the Epidemiology Coordinating and
Research (EPICORE) Centre at the University of Alberta in Canada
(Epidemiology Coordinating and Research Centre, 2023). The risk
calculation framework used by EPI�RxISKTM is based on three vali-
dated risk assessment equations: Framingham (D’Agostino et al.,
2008), UKPDS (UKPDS Group, 2001) and SMART (Dorresteijn
et al., 2013), and was evaluated in the largest randomized con-
trolled trial in a community pharmacy setting (Tsuyuki et al.,
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2016). As illustrated in Fig. 1, EPI�RxISKTM uses the age, sex, ethnic-
ity, medical history, family history, blood pressure, tobacco use sta-
tus and laboratory parameters (e.g., lipid panel) to estimate a
person’s CV risk.

Arabic Translation: Translation of the English version of the
EPI�RxISKTM calculator into the Arabic language was conducted
based on guidelines developed by the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) for adapta-
tion, validation, and translation of questionnaires related to mea-
surement of patient-reported outcomes (Wild et al., 2005). The
Arabic translation process is illustrated in Fig. 2. Input and output
items (data points) for translation were identified by the research
team. Data points include items that are to be read by Arabic-
speaking users, including healthcare professionals and patients.
Risk assessment equations and calculations (not used as input or
output items) were not translated. Forward translation of the data
points was completed by a professional Arabic translator and two
members of the research team who are native Arabic speakers and
fluent in English (YH and SA). The Arabic versions were reconciled
into one version by another research team member (AE), fluent in
both English and Arabic, and discrepancies were addressed during
a meeting with the team members who independently translated
the original data points (YH and SA). Back translation was con-
ducted by an independent translator (FM), fluent in both English
and Arabic, and blinded to the original English version of the data
points. A meeting consisting of the research teammembers (AE, YH
and SA) was then held to compare the original and back-translated
English versions of the data points. Any discrepancies were dis-
cussed, and a final reconciled Arabic version was agreed upon.
The final reconciled Arabic version was piloted by a group of indi-
viduals from the target population. A cognitive debriefing session
was held to finalize the translated data points to be used in the
Arabic version of the mobile application. Fig. 3 provides a screen-
shot of the home page of the mobile application of the EPI�RxISKTM

calculator, both in Arabic and in English.
Pilot testing: Community pharmacies which are official training

sites for the undergraduate experiential education program at the
College of Pharmacy, Qatar University (CPH-QU) were purposely
selected for the usability testing of the EPI�RXISKTM calculator. At
each study site, CRxs invited members of the public (MOP) to par-
ticipate in the usability testing of the mobile application of the
EPI�RXISKTM calculator. Both CRxs and MOP were requested to try
its various functions. Semi-structured interviews were then con-
ducted using a guide (Appendix 1) which consisted of open-
ended questions, based on the constructs of the Mobile Application
Rating Scale (MARS), which explores five quality attributes:
engagement, functionality, aesthetics, information and subjective
quality (Stoyanov et al., 2015). The interviews were recorded, tran-
scribed verbatim and analyzed deductively by two independent
reviewers and then reviewed by the research team to achieve con-
sensus. Data were analyzed using deductive content analysis, with
initial broad categories based on each of the constructs of the
MARS. An initial structured analysis matrix was developed from
these frameworks. To ensure data saturation, data was collected
until no new information was elicited. The results of the analysis
informed the edits of the final version of the English and Arabic
versions of the web and mobile applications of the EPI�RXISKTM

calculator.
3. Results

Participants’ demographics: As outlined in Table 1, a total of 10
CRxs participated (6 males and 4 females) and 5 MOP (2 males and
3 females). The majority (46.7 %) of participants were between 25
and 39 years of age. CRxs tested the web application of the



Fig. 1. Screenshot of a cardiovascular risk assessment using the EPI�RxISKTM calculator.

Fig. 2. Translation Process.
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EPI�RXISKTM calculator whereas the mobile application was tested
by the MOP.

Emerging themes: As illustrated in Fig. 4, five themes and four-
teen subthemes emerged from the interviews which explored the
quality attributes of the EPI�RxISKTM calculator: Engagement, Func-
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tionality, Attractiveness, Education, and Responsiveness. These
themes were in line with the five quality attributes outlined in
the MARS tool, and are described below:

Engagement: This theme derived subthemes that highlighted
quality indicators of the EPI�RxISKTM calculator that facilitate end-
users’ interaction with the application and motivation to sustain
usage, such as convenience in accessing personal information and
tracking risk factors. All emerging subthemes under this theme
indicated positive engagement attributes of the EPI�RxISKTM

calculator.

‘‘It was really very good, and you can enter all the patient history
like BP and diabetes and all, we can record and finally we are able
to see the assessment and risk factors.” (CRx 4)
‘‘I think it was interesting because the information that the applica-
tion ask was very easy to know and I don’t have to collect them
from somewhere else I already know them.” (MOP 3)

Functionality: This theme derived subthemes related to attri-
butes of the EPI�RxISKTM calculator when navigating through the
application, the complexity of the steps suitable to cater a range
of end-users, the time required to enter personal information to
estimate risk, and the speed for retrieving information once data
was entered. All emerging subthemes under this theme indicated
positive functionality attributes of the EPI�RxISKTM calculator,
except for being initially time consuming as reported by a CRx
when entering information about patients in order to estimate
their CV risk.

‘‘It is easy only. By easy means anyone can handle. No tricky vocab-
ulary so. . . the patient himself can also use this app.” (CRx 6)
‘‘No, it was very easy, it is step by step and the questions were
really clear.” (MOP 5)
‘‘The content from the beginning is hard, but when you started get
into the question about the patients you want to [assess] then there
is no problem.” (CRx 5)



Fig. 3. Screenshot of the EPI�RxISKTM mobile application home page.

Table 1
Demographic characteristics of the participants (n = 15).

CRxs
n

MOP
n

Total
n (%)

Gender Male 6 2 8 (56.1)
Female 4 3 7 (46.7)

Age Range 18–24 0 2 2 (13.3)
25–39 6 1 7 (46.7)
40–60 4 2 6 (40.0)

Legend: CRxs = Community pharmacists; MOP = Members of the public; n = Number of participants; %=Percentage.

Fig. 4. Emerging themes.
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Attractiveness: This theme derived subthemes related to the
overall visual appeal and layout of the EPI�RXISKTM calculator,
including the designs and technology. Participants found the appli-
cation visually appealing, with a professional layout and utilizing
simple technology. With the exception of one MOP who suggested
enlarging the font size to help those with visual impairment, all
emerging subthemes under this theme indicated positive aesthet-
ics attributes of the EPI�RXISKTM calculator.

‘‘Yes, it is easy to find each icons and menus and content of screen,
it is simple to find everything.” (CRx 1)
495
‘‘You might put an option for like if you want to use a bigger font or
something like that, especially if older people will use it. They need
bigger fonts.” (MOP 5)

Education: This theme derived subthemes in relation to the
ability of the EPI�RXISKTM calculator to provide CV risk information
for the purpose of education and increasing public awareness on
strategies to improve CV health. This theme describes the overall
quantity and quality of the information included in the application
and on its accessibility, that is, the ability to provide information
which end-users would not have otherwise, or to fill the end-
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users’ knowledge gaps. For the most part, all emerging subthemes
under this theme indicated positive educational attributes of the
EPI�RXISKTM calculator, particularly in regard to the accessibility,
and the clear and concise format in which it is presented. Available
information was regarded as having significant importance for CV
risk management, and was viewed as being comprehensive,
despite the fact that one CRx recommended adding more options
for types of tobacco, as well as including a unit conversion calcula-
tor. Considering that patient data can only be saved in the web
application, a MOP recommended having this feature also in the
mobile application so they can view and compare their CV risk
assessed at different times.

‘‘The information is in format to gather the information so it will
give you a quick review. So when we generated a report in the first
visit when we moved to the next visit there was a concise informa-
tion about the patient, no need to re-enter and re-calculate the risk
score” (CRx 8)

‘‘I think it was fine,. . . but the information I got its helpful, . . . my
results were thankfully it was good, but I would appreciate it if
more information could be added, like hmm. . . ideas to keep it that
way, for me to keep myself healthy and lowering the risk of CV
events” (MOP 5)

Responsiveness: This theme included subthemes in relation to
end users’ overall practical acceptability and satisfaction with the
features of the EPI�RXISKTM calculator. Subthemes under these
themes described quality indicators in regards to its social accept-
ability, considering its bilingual flexibility (availability in Arabic
and English) and the participants’ willingness to use and recom-
mend it to others. All emerging subthemes under this theme indi-
cated positive responsiveness attributes of the EPI�RxISKTM

calculator.

‘‘I will recommend it to other people. It should be beneficial”
(CRx 3)

‘‘Yes I can think of some people I can recommend this app to.”
(MOP 5)
4. Discussion

Community pharmacy practice in the State of Qatar is undergo-
ing transformation, moving from being mostly product-oriented to
the provision of more patient-focused services (Kheir and Fahey,
2011). One of the strongest drivers of this change is Qatar’s
National Health Strategy, which is transitioning the country’s
health care services toward a primary health care model
(Ministry of Public Health, 2023). Studies that investigated the
readiness of Qatar’s community pharmacists for the provision of
CVRA report on their willingness of adopting this role, but also rec-
ognize the lack of supportive resources (Zolezzi et al., 2019, 2020).
To our knowledge, this is the first study to explore the opinions and
views of CRxs and MOP regarding the applicability and functional-
ity of a bilingual (English/Arabic) CV risk assessment application
which can be used in a community pharmacy setting.

Although the American College of Cardiology has developed an
online, multilingual, atherosclerotic CVD (ASCVD) risk estimator
that provides clinicians with the option to use their application
in different languages (Arabic, German, Indonesian, Portuguese,
Spanish or English), a mobile version is not currently available
(American College of Cardiology, 2023). In addition, no studies on
the translation process or on its usability by multilingual popula-
tions have been published to date. In this study, MOP who partic-
ipated in the pilot testing of the mobile application of the
EPI�RXISKTM calculator did not report any problems understanding
the translated and culturally adapted terminology used. This find-
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ing reflects that the EPI�RXISKTM calculator translation process from
English into the Arabic language was based on the principles of
good practice for translation and cultural adaptation (Wild et al.,
2005). Our findings add evidence to the understudied area of user
experience and perspectives on health applications in the Middle
East region.

For the most part, subthemes outlined positive descriptors of
the EPI�RXISKTM calculator, particularly for the engagement, attrac-
tiveness, and responsiveness quality attributes, which are indica-
tive of strong practical acceptability and usefulness of the web
and mobile applications of the EPI�RXISKTM calculator. These find-
ings are in line with those derived from studies that demonstrated
the way technology can assist health care professionals in manag-
ing chronic diseases and promoting shared decision-making by
engaging patients in self-management (Marchibroda, 2008; Wells
et al., 2010; Al Harmarneh et al., 2018; Lemay et al., 2017; Santo
and Redfern, 2020; Vaidya et al., 2012; Nolan et al., 2015;
Mortara et al., 2020). However, the functionality of the mobile
application as assessed by CRxs derived an important subtheme
that could represent a barrier for use: having to manually input
patient data in the application was described as time-consuming.
This would represent an important challenge and may negatively
affect the usability of the application, particularly in a busy phar-
macy. In fact, some studies have highlighted that using risk scoring
tools can increase the workload (Muthee et al., 2020; Al-Ruwaili
et al., 2019). On the other hand, other studies reported that incor-
porating these tools into existing clinical management systems as
software or web-based applications facilitates the implementation
of CVRA in routine patient care (Wells et al., 2010; Vaidya et al.,
2012; Muthee et al.,2020). It is important to recognize that infor-
mation gathering is an important assessment process that reflects
best practice, the more thorough, the more accurate the CV risk
score estimation will be. As such, although it emerged as a negative
descriptor, it may actually be a positive attribute of the EPI�RXISKTM

calculator, as such accurate estimation will turn into more mean-
ingful engagement and discussion with the patient.

The emerging subthemes under the education theme were
mostly positive descriptors of the EPI�RXISKTM calculator, although
the comprehensiveness of the retrievable information was viewed
as needing additional supportive information (e.g., including a unit
conversion calculator in the web application, as suggested by a CRx
participant, or saving previously recorded CV risk estimates for
comparison purposes in the mobile application, as suggested by a
MOP participant). Implementation of these changes may also
improve the functionality and responsiveness attributes of the
EPI�RXISKTM calculator web and mobile applications.
5. Strengths and limitations

By engaging two different types of end-users in this study, this
evaluation provided rich insights into the EPI�RxISKTM CV risk calcu-
lator from the perspectives of MOP and CRxs. It has been recom-
mended that in order to ensure mobile health tools have an
impact and add value, patients should be involved in the applica-
tion development (Mortara et al., 2020). Similarly, it is also impor-
tant to couple health technology with health care provider
oversight (Nolan et al., 2015). By pilot testing the application
among individuals who access community pharmacy services, we
involved MOP that may benefit from gaining insight into CV health
and the factors that they consider beneficial in a mobile application
developed to facilitate self-assessment and management of CV risk
factors. The literature also suggests incorporating strategies that
involve task-sharing with health care professionals other than doc-
tors ( Muthee et al., 2020; Schwalm et al., 2016). Having CRxs use
mobile applications for assessing CV risk and for engaging MOP in
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their care by regularly using these tools, may contribute to reduc-
ing the burden that CVD risk assessment has on the primary care
sector (Schwalm et al., 2016).

This study had some limitations. There were difficulties recruit-
ing MOP participants during the COVID-19 pandemic, and because
the mobile application of the EPI�RXISKTM calculator is not available
for Android users, limited recruiting additional MOP participants.
Some pharmacists also pointed out that some patients were not
comfortable with sharing personal information in the absence of
a private space in most community pharmacy settings, which
may limit the overall usability of the calculator. We did not per-
form a separate analysis of the data to determine if there was a dif-
ference in the participants’ assessment of the EPI�RXISKTM calculator
or if their demographic characteristics influenced the emerging
themes. Although it has been reported that end-users’ age may
influence the usability of mobile applications, in our study almost
all participants were above 25 years of age (roughly half in the age
range 25–29 and the other half in the 30–60 years old) thus we
assumed that the emerging quality descriptors were not signifi-
cantly influenced by the age of the participants. In addition, self-
reported data is subject to social desirability bias, and thus partic-
ipants may have exaggerated their positive reactions to the
EPI�RXISKTM calculator. Furthermore, as CRxs were recruited from
the list of training sites for the undergraduate experiential educa-
tion program at the CPH-QU, they are considered well prepared,
reducing the generalizability of the findings to other non-training
sites, and the representativeness of the sample. Finally, the MARS
tool, which was used as the framework to build the semi-
structured interviews guide, does not include constructs for data
management, such as ‘‘Privacy” and ‘‘Security”. As such, these attri-
butes were not assessed.
6. Conclusion

The overall positive descriptors associated with the bilingual
(English and Arabic) web and mobile applications of the EPI�RxISKTM

calculator found in this study may facilitate a wider adoption of
CVD prevention strategies in the country and support a more active
role of community pharmacists in CVRA.

The insights provided by the CRxs and MOP will allow us to
incorporate changes and innovations into the application to
address challenges related to functionality, resource information,
and data management. Optimizing the use of mobile applications
by MOP, guided by easily accessible health care professionals such
as CRxs, may alleviate barriers to timely and effective CVRA and
management in the primary care sector.

The research team is currently testing the application in pri-
mary health care centers and community pharmacies in Qatar to
determine feasibility. After the study is completed, we are aiming
to make the Arabic version of the application available for MOP
and healthcare providers across Qatar to facilitate its use on a
national scale.
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