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Introduction: Prior studies show that many patients with diabetes whose health maybe impacted by fast-
ing, choose to fast during Ramadan. This study describes the implementation and evaluation of an online
module targeting bachelor of pharmacy (BPharm) and doctor of pharmacy (PharmD) students that aims
to improve participants’ knowledge, communication, and self-efficacy concerning proper care for patients
with diabetes in Ramadan.
Methods: An online module consisting of two phases targeting both BPharm and PharmD students was
implemented over two semesters in fall 2020 and spring 2021. Participants were directed to fill pre-
module and post-module assessments to evaluate the change in their knowledge and self-efficacy using
two scales. Pre- and post-survey data for participants’ knowledge and self-efficacy were analyzed for sig-
nificance using paired sample t-tests. Qualitative data analysis was performed to assess participants’
responses to the open-ended question concerning what they liked and disliked about the module.
Results: All BPharm and PharmD students taking the lesson responded to both the baseline survey and
the follow-up one resulting in 92 responses (participation rate of 100%). The average score for partici-
pants in the pre-module self-efficacy section was 1.5 (SD = 1) and increased post-module to 3.5
(SD = 0.7), t (91) = 20.2, p < 0.001. Further, the average score for participants in the pre-module knowl-
edge section was 14 (SD = 3), which similarly increased to 22 (SD = 3) post-module t (91) = 19.7, p < 0.001.
Qualitative analysis provided insights on how participants perceived the module design, content, and its
impact on practice. Participants described the module as an informative one that addresses a much-
needed issue they haven’t been exposed to before. They emphasized how the module addresses the cul-
tural needs of patients in their communities. They particularly appreciated seeing instructor videos
depicting real-life scenarios and the focus on their communication skills, but some preferred learning
about this topic through live sessions.
Conclusion: An online module positively impacted both self-efficacy and knowledge in relation to caring
for patients with diabetes considering fasting in Ramadan. Future studies should explore how different
versions of this module can be integrated into educational activities for pharmacy students, pharmacists
in different settings, and for other health care professionals.
� 2022 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

Ramadan is the ninth month of the Muslim calendar. Fasting
during that month is an obligation for capable Muslims represent-
ing the fourth Islamic pillar. For one month, Muslims abstain every
day from eating, drinking, smoking, and having sexual intercourse
from dawn until sunset (Al-Hilali & Khan, 2005). While fasting
could promote beneficial effects on healthy individuals, it can
induce harmful effects in some patients with chronic diseases
(Aly, 2014; Collier, 2013). Islamic teachings provide some
exemptions such that travelers, children, pregnant, breastfeeding,
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menstruating women and chronically ill patients are religiously
exempt from fasting.

Literature indicates that many individuals with diabetes will
chose to fast. As shown by a large population-based study, Epi-
demiology of Diabetes and Ramadan (EPIDIAR), among 12,243 peo-
ple with diabetes, 43% of patients with type 1 diabetes and 79% of
patients with type 2 diabetes chose to fast during Ramadan (Salti
et al., 2004). Further, there has been an increase in the number
of patients with diabetes reporting that they fasted during Rama-
dan from 79% in 2001 to approximately 94% and 86% in 2010
and 2016, respectively (Hassanein et al., 2021). In 2010, it was esti-
mated that more than 50 million people with diabetes worldwide
fast during Ramadan (Al-Arouj et al., 2010; Almaatouq, 2012).
Recent estimates suggest that from 148 million Muslims with dia-
betes, 116 million may choose to fast (International Diabetes
Federation, 2019). The management of fasting patients with dia-
betes represents an expanding public health concern (Pew
Research Center, 2015).

Medication management is an essential feature in the patient’s
self-control of diabetes. A large number of Muslim patients may
change their drug regimen, omit doses, or stop taking their medi-
cations altogether during Ramadan without consulting their health
care providers (Alsunni et al., 2020; Gaborit et al., 2011; Mygind
et al., 2013; Peeters et al., 2012) causing dangerous complications
(Fazel, 1998; Salti et al., 2004). Patients have been shown to be
missing sufficient and culturally competent education to maintain
proper diabetes control and to minimize hypoglycemic risk during
Ramadan (Tan et al., 2018). Thus, in this holy month, the key goal is
to manage therapeutic regimens for patients and their health care
providers.

Being highly accessible, community pharmacists are considered
as the first place for patients seeking help in chronic disease man-
agement, including diabetes (Ali et al., 2012). Studies targeting
pharmacists in Lebanon prove that according to patients, pharma-
cists constitute an important and trusted source of health advice
(Mouhtadi et al., 2018). Unfortunately, in Muslim and non-
Muslim countries alike, studies have shown that many health care
providers, pharmacists included, lack knowledge of key issues
related to diabetes management in Ramadan (Abdelaziz et al.,
2019; Amin & Chewning, 2014; Gaborit et al., 2011; Sugiharto
et al., 2021; Wilbur, 2016; Yılmaz et al., 2021).

In order to prepare Health Care Professionals (HCPs), including
pharmacists, to provide the best care for patients considering fast-
ing, the topic needs to be addressed both as a continuing education
topic for practicing pharmacists and as a component in professional
pharmacy programs. A number of important studies in the curricu-
lum address the issue of training HCPs on caring for patients with
diabetes observing Ramadan. The study of Wilbur et al. (2017)
described a training module consisting of didactic lectures, case
scenarios, and role-plays (Wilbur et al., 2017). Darko et al. (2020)
described another educational program and indicated that the lack
of confidence in the intervention, as well as the lack of skills and
knowledge, constitute barriers for providing adequate patient edu-
cation (Darko et al., 2020). Thus, there is a need for rigorous training
in this area to bolster health professionals’ confidence in caring for
patients with diabetes considering fasting during Ramadan.

In relation to work addressing student training, the literature
indicates that very little work has systematically focused on
addressing the needs of patients with diabetes observing religious
fasting in pharmacy curricula. An important study to highlight is
one that addressed the management of patients with diabetes dur-
ing Ramadan through an inter-professional educational module
(Dwivedi et al., 2018). Participants including residents, physicians,
dentists, midwives, nurse practitioners, and social workers stated
the need for further training addressing cultural issues. One study
addressing an online module on counseling patients with diabetes
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considering fasting that targeted third year doctor of pharmacy
students in the US as a part of their communication class (Amin
et al., 2021a,b). This study focused on communication and shared
decision making issues in relation to Muslim, Jewish, and Hindu
patients with diabetes considering religious fasting with little
emphasis on knowledge of therapeutic regimens for patients
choosing to fast.

A number of important studies addressed training for pharma-
cists and other health professionals on caring for patients with dia-
betes during Ramadan (Ahmedani et al., 2016; Darko et al., 2020;
Dwivedi et al., 2018; Wilbur et al., 2017; Zainudin & Hussain,
2018). Most of those studies targeted health professionals only
rather than health professional students. Most studies assessed per-
ceptions on knowledge change qualitatively while some assessed
only baseline knowledge quantitatively without a post-
intervention assessment. Some studies assessed confidence in rela-
tion to providing care for patients with diabetes in Ramadan (Amin
et al., 2021a,b; Beshyah et al., 2021; Dwivedi et al., 2018; Zainudin
& Hussain, 2018). Moreover, no studies provided details on both
therapeutic as well as clinician-patient communication as interven-
tion components concerning counseling patients about Ramadan.

This study describes an integrated and comprehensive online
module that includes therapeutic and communication compo-
nents. To provide a thorough evaluation of the module, this study
assessed both the change in knowledge and self-efficacy quantita-
tively in addition to a brief qualitative assessment of the partici-
pants’ experiences with the module. Finally, the population
targeted by this work includes both Bachelor of Pharmacy
(BPharm) as well as Doctor of Pharmacy (PharmD) students who
are practicing pharmacists within the Lebanese setting.

This study aimed to evaluate a module on caring for patients
with diabetes in Ramadan quantitatively by assessing participants’
therapeutic knowledge and self-efficacy before and after taking the
module. Further, to complement the quantitative analysis, partici-
pants’ write-ups in relation to their experience in taking the mod-
ule were analyzed qualitatively.
2. Methods

2.1. Participants

The study took place at the Faculty of Pharmacy, Beirut Arab
University, Lebanon. Within the Lebanese context, the BPharm pro-
gram is the first professional degree that allows for licensing to
practice the profession of pharmacy. For a PharmD student to be
enrolled in the BAU Faculty of Pharmacy, he or she would have
to possess a BPharm degree. A PharmD is a post-graduate profes-
sional doctorate that includes one didactic course, four courses
(seven months) of experiential clinical training, and a comprehen-
sive thesis involving working on primary data collection. The study
population consisted of fifth-year BPharm and PharmD enrolled in
the academic year 2020/2021. BPharm students took the module
as part of an advanced pharmacy practice experiential course, a
core course that is offered twice a year while PharmD students
took the module as part of several mandatory training activities
that represent a graduation requirement. Both BPharm and
PharmD students were not exposed to other topics addressing
managing patients with diabetes considering religious fasting in
the curriculum prior to this experience. The study was approved
by the Beirut Arab University Institutional Review Board.
2.2. Module design

The design of the module was based upon the most recent ther-
apeutic guidelines and relevant literature on the topic related to



Table 1
Evaluation of participants’ role-playing videos according to each item of the grading
rubric (n = 79).

Video Component Participants
demonstrating
behavior correctly
n (%)*

Ask patient on intentions with Ramadan (if he/she
intends to fast)

74 (94%)

Ask patient on any updates on his/her health status
(other comorbidities)

65 (82%)

Ask patient on any information concerning his/her risk
category (risk stratification)

60 (76%)

Provide patient with information on his/her risk
category (risk stratification)

49 (62%)

Reinforce autonomy. Example: The decision to fast or not
will always be up to you and I will work with you
whatever your decision is

45 (57%)

Ask about concomitant use of other medications 63 (80%)
Ask about habits during Ramadan 74 (94%)
Propose alternative therapeutic regimen 70 (89%)
Provide information on medications, timing, and doses

to be used even if some of them are not changed

75 (95%)

Educate patient on proper dietary management and
exercise

76 (96%)

Evaluate concordance. Example: What do you think of the
proposed adjusted regimen?

46 (58%)

Educate patient about hypoglycemic signs and
symptoms, blood glucose level of < 70 mg/dl
indicating the need to break the fast and how to break
the fast in case of hypoglycemia

67 (85%)

Educate patient about hyperglycemic signs and
symptoms, blood glucose level of greater
than 300 mg/dl indicating the need to break the fast
and how to break the fast in case of hyperglycemia

47 (59%)

& Evaluate patients’ understanding of medication regi-
menExample: Please tell me how you would take the
medications?

72 (91%)

& Evaluate patients’ understanding of instructions.
Example: Please tell me what do you need to keep an
eye on?

66 (84%)

Show empathy to the patient (verbal and non-verbal) 72 (91%)
End by wishing patient well, encouraging patient to ask

if any questions come up in future
75 (95%)

Video duration (no more than 10 min) 77 (97%)
Video does not include jargon 74 (94%)
Used appropriate voice (volume, tone, and pace) 64 (81%)

*All rubric components were worth one point
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clinical and social aspects in caring for Muslim patients with dia-
betes in Ramadan (Almansour et al., 2017; Amin et al., 2019;
Amin & Abdelmageed, 2020; Amin & Chewning, 2016; Bajaj
et al., 2019; Hassanein et al., 2017). The online module consisted
of two phases. Using the lesson feature in the used learning man-
agement system, the first phase comprised a lesson addressing key
topics related to diabetes management and Ramadan fasting.
Those topics included addressing the following topics in relation
to fasting: risk stratification for patients with diabetes in relation
to fasting, medication regimen management, and non-
pharmacological measures including proper dietary management
and exercising. The lesson included recorded presentations accom-
panied by downloadable lecture slides to serve as reference points
for participants. Active learning techniques were incorporated
within the lesson, such as test your knowledge questions, and four
pharmacist-patient role-playing videos recorded for the purpose of
this study and featuring two pharmacists including the primary
investigator. The first video (four minutes) addressed pharmacist-
patient miscommunication and proper patient education on fast-
ing risk levels. The pharmacist in the video provided detailed infor-
mation about risk stratification for the simulated patient
accompanied by the need for a proper medication adjustment if
the patient chooses to fast after receiving this information. The sec-
ond video (three minutes and 39 s) addressed the importance of
self-monitoring blood glucose and symptoms related to hypo-
glycemia through a scenario depicting the pharmacist educating
a patient with a history of undetected hypoglycemia who previ-
ously had a car accident during a hypoglycemic attack. The third
video (two minutes and 35 s) addressed patient education about
the use of diabetes medications in relation to meals and adequate
timing and intensity of physical activity in Ramadan. The last video
(two minutes and 18 s) highlighted the pharmacist’s initiation of a
conversation with the patient about his intention to fast during
Ramadan along with the need for annual pre-Ramadan visits to
clinicians to identify a patient’s risk for fasting and necessary
adjustments. A short video describing RAMadan COMmunication
(RAMCOM), a tool for systematic communication between health
care providers and patients in relation to Ramadan, was introduced
to emphasize the role of patient autonomy, informed decision
making, and empathy in caring for those patients (Amin &
Abdelmageed, 2020).

Due to their high workload and restricted time to finish the
module, PharmD students were only required to finish the first
phase of the module. Thus, the second phase was only required
to be completed by the BPharm students. This phase consisted of
recording a role-playing video where participants created their
own script and videotaped a patient counseling session addressing
diabetes care in relation to Ramadan. Within the role-playing
video, participants were instructed to address fasting risk stratifi-
cation, medication regimen adjustment, counseling on non-
pharmacological issues while adhering to guidance for clinician-
patient communication addressed in the RAMCOM tool. Those
videos were assessed according to the rubric provided in Table 1,
which was shared with participants ahead of commencing the les-
son. The rubric specified each component that participants needed
to address through the role-playing video. Points were deducted
for incorrect information or signs of lack of professionalism within
the prepared video.

2.3. Study design

The study consisted of a diabetes management educational les-
son with pre- and post-intervention assessments administered
through the Learning Management System (LMS) of Beirut Arab
University. Participants were directed to fill a pre-module assess-
ment to assess their baseline self-efficacy operationalized as the
621
perceived confidence in carrying out activities related to managing
therapeutic regimens for patients with diabetes in Ramadan and
baseline knowledge of diabetes management in relation to Rama-
dan. After the completion of the two module phases, participants
were instructed to fill the post-module survey and knowledge
items, which included the same set of items as in the pre-
module. Prior to study commencement, the entire module along
with the instruments were tested on two practicing pharmacists,
while monitoring their comprehension and time taken to finish
the lesson.

2.4. Instruments

The pre-module assessment consisted of three sections. The
first section of the assessment addressed self-efficacy. The format
and design of this section, as well as response choices, were based
on Bandura’s guide for constructing self-efficacy scales (Bandura,
2006). This section consisted of five items pertaining to self-
efficacy regarding diabetes management during Ramadan. Partici-
pants were asked to rate their degree of confidence on a 5 point
scale ranging from ‘‘not at all confident” to ‘‘extremely confident”.
The second section of the assessment addressing knowledge con-
sisted of twenty-four items that focused on diabetes and Ramadan
related knowledge targeting risk stratification, medication dosage
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adjustment, importance of glucose self-monitoring, blood glucose
level and conditions to break the fast, healthy diet, physical activ-
ity, contraindications, and side effects of anti-diabetic medications.
All knowledge questions followed a closed-ended format including
multiple-choice and true/false items. The third section consisted of
three items that covered the demographic information of partici-
pants. The post-module assessment consisted of two sections
(self-efficacy and knowledge) that addressed the same items as
the pre-module assessment. Within the post-module assessment,
an item addressing what participants liked and disliked about
the module was added and was analyzed qualitatively. The instru-
ment used was subjected to face and content validity testing. A
panel of three experts (two physicians and a health services
researcher) with published work on the topic reviewed the face
and content validity of the survey questions. In addition, cognitive
interviewing was done with five clinicians to ensure the appropri-
ateness of every single question (Willis, 2011). Minor changes were
made to instrument items as needed. Additional cognitive inter-
viewing was done with two Lebanese practicing pharmacists.

As highlighted in the introduction, an update on risk stratifica-
tion for patients with diabetes considering fasting in Ramadan
was published in March 2021, the period between the fall and
spring semester iterations of the module were offered. Accordingly,
nine questions addressing risk stratification were updated to reflect
those changes. For example, one of the question items addressing
risk stratification was changed from ‘‘patients with diabetes with
chronic kidney disease (CKD) stage 4 are considered to be moderate
to low risk for fasting during Ramadan” into ‘‘all patientswith type 1
diabetes are considered to be high risk for fasting during Ramadan”.
Table 2
Demographic characteristics of participants
(n = 92).

Participants’ characteristics n (%)
2.5. Analysis

Descriptive analyses generated frequencies, means, ranges, and
standard deviations as relevant. Cronbach’s alpha was used to ana-
lyze the internal consistency of the scale assessing the self-efficacy
of participants in delivering proper diabetes education. Kuder
Richardson-20 (KR-20) was used to analyze the internal consis-
tency of the post-module scale assessing participants’ knowledge
of diabetes management, which included binary responses (cor-
rect/incorrect). Each item in the survey data for self-efficacy of
all participants was computed before and after taking the module.
The average of the numbers reported by participants was calcu-
lated to obtain an overall indicator of the participants’ self-
efficacy and to construct the composite score. To construct an
aggregate knowledge measure, the total number of correct
answers to knowledge questions was computed before and after
taking the module. Pre- and post-survey data for participants’
self-efficacy and knowledge were analyzed for significance using
paired sample t-tests. Statistical significance was set a priori at
p < 0.05. Data were analyzed using IBM SPSS (version 24).

Conventional qualitative content analysis was performed on the
participants’ narratives and comments on the open-ended question
concerning what they liked and disliked about the module (Hsieh
& Shannon, 2005). The first and last authors familiarized them-
selves with the data by reading the participants’ perceptions and
answers to the open-ended items in the module multiple times,
reviewing quantitative results, summarizing the findings, and dis-
cussing their interpretations.
Gender
Female 73 (79)
Male 19 (21)
Age
Range 20–29
Average 22.5
Educational Program
BPharm participants 79 (86)
PharmD participants 13 (14)
3. Results

3.1. Quantitative analysis

All BPharm and PharmD students taking the lesson filled both
the baseline survey and the follow-up one resulting in 92
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responses (participation rate of 100%). Seventy-three students
were female (79%), and the average age was 22.5 years (range:
20–29). The median time that participants spent on taking the les-
son (phase one of the module) was two hours and 36 min. See
Table 2.
3.1.1. Reliability and validity
The scale addressing self-efficacy in managing diabetes during

Ramadan was internally consistent with Cronbach’s alpha score
of 0.9. Likewise, KR-20 calculations supported the reliability of
the scale addressing post-module knowledge of diabetes manage-
ment during Ramadan according to 2016 guidelines (fall 2020) and
the updated 2021 guideline (spring 2021). The scores were 0.8 (fall
2020) and 0.7 (spring 2021) indicating acceptable internal consis-
tency of these scales when used with pharmacy students and
young pharmacists.
3.1.2. Change in Participants’ knowledge and Self-Efficacy
Findings indicated a significant effect of the module both on

knowledge and self-efficacy of participants. Table 3 provides the
pre- and post-module mean scores for each of the five items
addressing participants’ self-efficacy regarding diabetes manage-
ment during Ramadan before and after the module. The average
score for participants in the pre-module self-efficacy section was
1.5, SD = 1 (range: 0–4) and increased post module to 3.5,
SD = 0.7 (range: 1–4), t (91) = 20.2, p < 0.001. Further, the average
score for participants in the pre-module knowledge section was 14,
SD = 3 (range: 8–22), which similarly increased to 22, SD = 3
(range: 13–24) post-module t (91) = 19.7, p < 0.001. Table 4 pro-
vides the proportion of participants selecting the correct answer
for each knowledge item before and after tacking the module. As
shown in the table, participants had some gaps in baseline knowl-
edge of key issues related to diabetes management in Ramadan.
Following the module, a significant increase in knowledge was
evident.

Participants were asked to rate their degree of confidence based
on a 0–4 scale (0: not at all confident, 1: slightly confident, 2:
somewhat confident, 3: confident, 4: extremely confident)
3.1.3. Participants’ performance in Role-Playing videos according to
the assigned rubric

According to the structured rubric, the average total score for
student videos was 8, SD = 2 (range: 4–10). The percentage of par-
ticipants who satisfied the requirements for each item is shown in
Table 1. While the overall performance was good, there were
opportunities for improvement in participants’ performance. Two
issues in particular that participants struggled with were reinforc-
ing patient autonomy and evaluating concordance between the
patient and the pharmacist on the therapeutic plan. As for the pro-
vision of information for risk stratification, 76% of participants
asked about all the risk elements for risk stratification, but 38%



Table 3
Participants’ self-efficacy regarding diabetes management during Ramadan before
and after the module (n = 92).

Questions Baseline
Mean
(±SD)

Post-
module
Mean
(±SD)

Difference
in Mean
(±SD)

How confident do you feel in your
ability to counsel patients with
diabetes planning to fast on
their risk level if they decide to
fast during Ramadan?

1.5 (±0.9) 3.6 (±0.7) 2.0 (±1.0)

How confident do you feel in your
ability to counsel patients with
diabetes planning to fast on
potential adjustments to their
medication regimens during
Ramadan?

1.4 (±1.0) 3.3 (±0.8) 1.9 (±1.1)

How confident do you feel in your
ability to counsel patients with
diabetes planning to fast on
their nutrition and exercise
during Ramadan?

1.7 (±1.1) 3.7 (±0.6) 2.0 (±1.2)

How confident do you feel in your
ability to counsel patients with
diabetes planning to fast on
signs indicating that they
should be breaking fasting
during Ramadan?

1.8 (±1.2) 3.7 (±0.6) 1.9 (±1.3)

More generally, how confident do
you feel in your ability to
manage patients with diabetes
during Ramadan?

1.4 (±1.0) 3.3 (±0.7) 1.9 (±1.1)

Composite Confidence Score 1.6 (±0.2) 3.5 (±0.2) 2.0 (±0.03)
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missed the risk assessment requirement (providing patient with
information on his/her risk category).

3.2. Qualitative Results/ Participants’ experience with the module

Overall, participants felt that the module shed light on a new
topic they had no or little knowledge of, as it has not been previ-
ously addressed in the curriculum. Participants described the mod-
ule experience as an ‘‘informative” one, which helped them feel
more comfortable to approach patients with diabetes considering
fasting. They appreciated seeing recorded presentations and
instructor role-playing videos related to different aspects of
managing diabetes in Ramadan, especially that the instructor’s
role-playing videos presented real-life scenarios. Participants
who felt they haven’t approached diabetes ‘‘from this side previ-
ously” expressed overall satisfaction with their experience. They
felt that addressing the cultural needs of patients would particu-
larly have ‘‘an impact on their relationship with patients” and that
their patients, their family members, and friends would benefit
from the provided information. One student describes a personal
experience with diabetes in relation to Ramadan:

[The module] gave me lots of information about pharmacological
adjustment during Ramadan that I didn’t know before in my 11 years
of type 1 diabetes experience and my doctor never told me about when
I used to intend to fast.

It was really beneficial because, in any textbook, they don’t include
a topic specific to Ramadan I don’t think anyone would provide me
with the information

It is very common; each one of us knows a patient with diabetes
who insists to fast during Ramadan

One student suggested that the topic be addressed earlier in the
curriculum as previously they were not ‘‘able to guide a person
hoping to fast in Ramadan.” In general, participants stated that
the module prepared them to better approach and take into con-
623
sideration the patient’s needs and be more confident to handle
such situations in practice. The module left some participants ‘‘ea-
ger to handle a patient with diabetes” considering fasting.

I now know who can fast, how to manage patients with diabetes
during Ramadan, when they should break their fast, how drugs should
be taken, and most importantly how to counsel them.

One student describes an experience applying what was learned
in the module with patients:

It’s a new topic that I never thought about or knew about. Today, I
asked three patients if they are willing to fast and gave them the
appropriate advice after calling their physician.

Participants felt that the lecture slides and instructor videos
organization with ungraded ‘‘test your knowledge questions” in-
between and the opportunity to revisit the instructor videos and
questions when needed helped them understand the material bet-
ter. Still, some participants felt there were too many instructor
videos. Two PharmD students, who were not tasked with creating
a role-playing video, felt the experience was ‘‘boring” and that they
could not complete the lesson in one sitting.

Some participants particularly appreciated the focus on their
communication skills in this area, especially the emphasis on
empathy and reinforcing patient autonomy within the module.
Others appreciated the information on the affordability of different
medications addressed. Many participants preferred learning
about this topic through live sessions accompanied by opportuni-
ties to practice their knowledge on campus or at practice sites to
further enhance their understanding by interacting with real
patients.

On the other hand, while improved confidence was stated by
the majority of the participants, there were areas for improvement.
Some participants stated that they found the pharmacotherapy
part and the dosing adjustment to be a bit complex especially
the insulin part. One participant felt that including more sophisti-
cated cases on dose adjustment would have given them more
experience in managing fasting patients.

Some participants found that having to create a role-playing
video was helpful in getting them to ‘‘rehearse” and practice coun-
seling patients based on the lesson information, while others found
it to be complicated and onerous. Some participants did not like
being tasked to create a scenario on their own rather than creating
a video that addressed a specific issue and case provided by the
instructors.
4. Discussion

This study addressed the effectiveness of an online educational
module addressing providing care for patients with diabetes con-
sidering fasting during Ramadan. It is one of the few interventional
studies testing a comprehensive, and easy-to-implement module
addressing this topic and the first to target both professional phar-
macy students and practicing pharmacists. Our findings indicated
that the designed educational module resulted in an improvement
both in knowledge as well as in self-efficacy regarding diabetes
management during Ramadan. Participants felt that the module
addressed a topic that was extremely needed by patients with dia-
betes in their communities.

Prior to the module, participants had a low level of self-efficacy
and significant gaps in baseline knowledge of key issues related to
diabetes management in Ramadan. This should not be surprising
since they have not been introduced to the topic earlier. Following
the module, however, a significant improvement was observed
among participants both in knowledge and self-efficacy regarding
diabetes management in Ramadan. This might have resulted from
the comprehensive nature of the module, which provided partici-
pants with key information on risk stratification, pharmacological



Table 4
The proportion of participants selecting the correct answer for each knowledge item before and after taking the module (n = 92).

Questions *, ** Baseline
percentage
n (%)

Post module
percentage
n (%)

Differencen
(%)

1A. Which of the following patients with diabetes is considered to be at the highest risk for fasting during
Ramadan?

� History of recurrent hypoglycemia
� People with diabetes performing intense physical labor
� Well-controlled T2DM taking mixed insulin

38 (41%) 40 (43%) 2 (2%)

1B. Which of the following well-controlled patients with type 2 diabetes is associated with the lowest risk for fast-
ing during Ramadan?

� People suffering from hypoglycemia 2 times per week
� People performing intense physical labor
� People taking multiple daily mixed insulin
� People on gliclazide

23 (25%) 35 (38%) 12 (13%)

2A. Patients with diabetes with chronic kidney disease(CKD) stage 4 are considered to be moderate to low risk for
fasting during Ramadan

� True
� False

32 (35%) 41 (45%) 9 (10%)

2B. All patients with type 1 diabetes are considered to be at high risk for fasting during Ramadan
� True
� False

27 (29%) 35 (38%) 8 (9%)

3A. Patients with diabetes with acute illness are considered to be moderate to low risk for fasting during Ramadan
� True
� False

19 (21%) 40 (43%) 21 (23%)

3B. Patients with diabetes with impaired cognitive function are considered to be at moderate risk for fasting during
Ramadan

� True
� False

25 (27%) 42 (46%) 17 (18%)

4. Ideally, for adults with type 1 or type 2 diabetes intending to fast, how long prior to Ramadan should a pre-
Ramadan individualized assessment be performed?

� One week
� Two-three weeks
� Six-eight weeks

16 (17%) 78 (85%) 62 (67%)

5A. What is the risk stratification for type 1 diabetes with a pre-Ramadan HbA1C greater than 9%?
� Very high risk
� High risk
� Moderate/low risk

16 (17%) 39 (42%) 23 (25%)

5B. What is the risk stratification for type 1 diabetes with a pre-Ramadan HbA1C greater than 9% taking multiple
daily mixed insulin injections with overall negative experience during previous Ramadan?

� Low risk
� Moderate risk
� High risk

44 (48%) 46 (50%) 2 (2%)

6A. What is the risk stratification for pregnant women with diabetes or gestational diabetes mellitus treated with
insulin?

� Very high risk
� High risk
� Moderate/low risk

18 (20%) 38 (41%) 20 (22%)

6B. What is the risk stratification for pregnant women with type 1 diabetes within targets treated with basal-bolus
insulin?

� Low risk
� Moderate risk
� High risk

24 (26%) 43 (47%) 19 (21%)

7A. What is the risk stratification for type 1 diabetes
� High risk
� Moderate risk
� Low risk

12 (13%) 39 (42%) 27 (29%)

7B. Patients with diabetes using . . . before Ramadan are at the lowest risk for fasting during Ramadan
� Basal insulin
� Mixed insulin
� Repaglinide

26 (28%) 42 (46%) 16 (17%)

8. The type of anti-diabetic medication can influence hypoglycemic risk during fasting
� True
� False

88 (96%) 91 (99%) 3 (3%)

9. Very high-risk patients choosing to fasting in Ramadan should check their blood glucose regularly
� True
� False

90 (98%) 90 (98%) 0 (0%)

10. A patient with diabetes is advised to stop the fast if the blood glucose level drops below which of these levels?
� Below 70 mg/dL (3.9 mmol/L)
� Below 90 mg/dL (5.6 mmol/L)
� Below 100 mg/dL (5.6 mmol/L)
� Below 240 mg/dL (13.3 mmol/L)

65 (71%) 91 (99%) 26 (28%)
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Table 4 (continued)

Questions *, ** Baseline
percentage
n (%)

Post module
percentage
n (%)

Differencen
(%)

11. Ideally, how often should self-monitored blood glucose testing be done per day during fasting in Ramadan for
type 1 DM patients?

� One time
� Two times
� More than three times

29 (32%) 81 (88%) 52 (57%)

12. Well-controlled patients treated by lifestyle and metformin only are NOT required to carry out self-monitored
blood glucose testing

� True
� False

62 (67%) 80 (87%) 18 (20%)

13. Patients with diabetes should be encouraged to take regular light-to-moderate exercise during Ramadan
� True
� False

68 (74%) 91 (99%) 23 (25%)

14. Which of the following statements describe healthy nutrition habits during Ramadan?
� Eating meals containing more than 1500 calories at iftar***
� Ensure meals contain 45–50% carbohydrate, 20–30% protein, and < 35% fat
� Consumption of large portions of high glycaemic index carbohydrates at suhoor***
� Eating suhoor early

71 (77%) 89 (97%) 18 (20%)

15. Which of the following statements about fasting for patients with diabetes during Ramadan is FALSE?
� For weight loss goals for MEN with type 2 DM patients in Ramadan, caloric intake should be limited to

1800 kcal/day
� When breaking the fast because of hypoglycemia, patients should consume a small amount of a slow-act-

ing carbohydrate
� For patients with diabetes, Tarawih prayers are considered part of their daily exercise activities.

41 (45%) 78 (85%) 37 (40%)

16. Which of the following symptoms is NOT an indication for a patient with diabetes to break his\her fast?
� Palpitations and feeling faint
� Abdominal pain
� Constipation
� Extreme thirst
� Trembling

77 (84%) 88 (96%) 11 (12%)

17. Which of the following statements about the use of Sodium-glucose co-transporter-2 (SGLT2) inhibitors (e.g.
canagliflozin, dapagliflozin) in Ramadan is FALSE?

� No dose modifications are needed
� Dose should be taken with iftar
� Extra clear fluids should be ingested during non-fasting periods
� Can be used in patients with renal impairment

25 (27%) 81 (88%) 56 (61%)

18A. Which of the following statements is FALSE?
& Extended-release formulation of metformin can not be taken once daily during Ramadan
& Patients who experienced diabetic ketoacidosis (DKA) within three months prior to Ramadan are considered at

a very high risk for fasting
& Well-controlled patients with diabetes treated by lifestyle and metformin can safely fast with medical advice

32 (35%) 41 (45%) 9 (10%)

18B. Which of the following statements is FALSE?
& Extended-release formulation of metformin can not be taken once daily during Ramadan
& Patients who experienced diabetic ketoacidosis (DKA) within three months prior to Ramadan are considered at

a moderate risk for fasting
& Well-controlled patients with diabetes treated by lifestyle and metformin can safely fast with medical advice

20 (22%) 38 (41%) 18 (20%)

19. For a patient with diabetes using only metformin three times daily and intending to fast, dose modification
should be

� Skip morning dose
� Morning dose to be taken before suhoor/combine afternoon dose with dose taken at iftar
� Morning dose to be taken before iftar/combine afternoon dose with dose taken at suhoor

63 (68%) 90 (98%) 27 (29%)

20A. Which of the following statements about the use of insulin secretagogues/meglitinides e.g. repaglinide in
Ramadan is FALSE?

� Consider switching to an alternative drug class with lower risk for hypoglycemia
� When used, Repaglinide (Novonorm) dosage should be adjusted according to mealtimes and sizes during

Ramadan
� Repaglinide (Novonorm) is the least safe in class for use during Ramadan

19 (21%) 37 (40%) 18 (20%)

20B. Which of the following statements about the use of insulin secretagogues/meglitinides e.g. repaglinide in
Ramadan is FALSE?

� They carry a low risk of hypoglycemia compared to glibenclamide
� When used, Repaglinide (Novonorm) dosage should be adjusted according to mealtimes and sizes during

Ramadan
� Repaglinide (Novonorm) is the least safe in class for use during Ramadan

15 (16%) 38 (41%) 23 (25%)

21. Which of the following statements about using Sulphonylureas in fasting patients with diabetes is FALSE?
� Glibenclamide should be used with caution or avoided altogether during Ramadan
� For patients taking Sulphonylureas once daily, dose may be reduced in patients with good glycemic control
� Compared to Sulphonylurea, the use of vildagliptin (a dipeptidyl-peptidase-4 (DPP-4) inhibitor Galvus�)is

associated with a high rate of hypoglycemia during fasting in Ramadan

49 (53%) 80 (87%) 31 (34%)

22A. No adjustment to pioglitazone is needed during Ramadan and doses can be taken with iftar or suhoor
� True
� False

21 (23%) 39 (42%) 18 (20%)

22B. No adjustment to pioglitazone is needed during Ramadan and doses can be taken with iftar
� True
� False

29 (32%) 43 (47%) 14 (15%)

(continued on next page)
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Table 4 (continued)

Questions *, ** Baseline
percentage
n (%)

Post module
percentage
n (%)

Differencen
(%)

23. Which of the following statements about using Glucagon-like peptide-1 receptor agonists (e.g. liraglutide) in
fasting patients with diabetes in Ramadan is FALSE?

� No change if tolerating prior to Ramadan
� Should be initiated within two weeks prior to or during Ramadan
� Reduce dose or withhold if nausea, vomiting, or diarrhea occur

45 (49%) 82 (89%) 37 (40%)

24. Which of the following statements about using short-acting insulin in fasting patients with type 2 diabetes in
Ramadan is FALSE?

� Take usual evening meal insulin dose at iftar meal
� Increase suhoor meal insulin dose
� Omit lunchtime insulin dose
� Consider switching from human regular insulin to rapid-acting insulin analogs

43 (47%) 83 (90%) 40 (43%)

*Items 1A, 2A, 3A, 5A, 6A, 7A, 18A, 20A, and 22A were revised into items 1B, 2B, 3B, 5B, 6B, 7B, 18B, 20B, and 22B as a result of the update in risk stratification section of the
guidelines published in March 2021. Items 1A, 2A, 3A, 5A, 6A, 7A, 18A, 20A, and 22A were used to assess the knowledge of the fall 2020 group and items 1B, 2B, 3B, 5B, 6B, 7B,
18B, 20B, and 22B were used to assess the knowledge of the spring 2021 group.
** The correct answer for each question is shown in bold
*** Suhoor is the pre-dawn meal and iftar is the meal that breaks the fast
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and non-pharmacological management of patients. In addition, the
module provided the BPharm students with the chance to practice
the knowledge they gained in a role-playing video, which helped
participants integrate the learned materials while refining their
communication about the topic bolstering their confidence as indi-
cated in the post-module surveys. Still, there were some gaps in
the participants’ performance in the role-playing video they pre-
pared that represented an area for improvement. In particular, a
high percentage of participants struggled with reinforcing patient’s
autonomy and evaluating concordance between the patient and
the pharmacist on the therapeutic plan. Maybe if the participants
have practiced related scenarios with simulated patients, perfor-
mance on those items would have improved. This would be some-
thing to consider in future work.

Pre-module findings reported here are consistent with other
research indicating that many health care providers, including
pharmacists, lack knowledge of key issues related to diabetes man-
agement in Ramadan (Gaborit et al., 2011; Sugiharto et al., 2021;
Yılmaz et al., 2021). Several descriptive and interventional studies
have specifically addressed pharmacists’ knowledge of diabetes
management during Ramadan (Abdelaziz et al., 2019; Almansour
et al., 2017; Wilbur et al., 2017). Interventional studies consisted
of didactic lectures, case-solving scenarios, focus group discus-
sions, and/or role-playing videos (Ahmedani et al., 2016; Darko
et al., 2020; Dwivedi et al., 2018; Wilbur et al., 2017; Zainudin &
Hussain, 2018). Similar to our findings, prior work related to Rama-
dan and diabetes shows mostly positive results for educational
activities targeting other health professionals. Dwivedi et al.
(2018) reported an improvement both in confidence and in per-
ceived knowledge of diabetes medication management during
Ramadan both for residents and staff, who are relatively more
experienced than participants in the current study, when compar-
ing the pre and post-training results, which consisted of educa-
tional lectures and case scenarios given over a month (Dwivedi
et al., 2018). Further, the study of Zainudin et al. (2018) consisting
of three educational sessions, each lasting half a day, participants
(including GPs, nurses, and allied health professionals) showed
good knowledge and improvement in their confidence for counsel-
ing people with diabetes on risk assessment, medication adjust-
ments, self-care, and monitoring of blood glucose level as well as
meal planning during Ramadan (Zainudin & Hussain, 2018). Collec-
tively, one would infer that different designs of educational inter-
ventions can play a crucial role in improving current and future
health professionals’ competency in relation to caring for patients
with diabetes observing Ramadan.
626
In general, when comparing the percentages of the pre and
post-module survey, the knowledge about dietary modifications,
exercise, monitoring of blood glucose, and some but not all medi-
cations did improve considerably. On the other hand, items
addressing risk stratification showed smaller improvements, prob-
ably due to insufficient familiarity of pharmacy students with risk
stratification as a topic compared to medication regimen adjust-
ment, which made some of the related materials harder to compre-
hend. This was also reflected in the role-playing video grades
where participants’ performance in relation to risk stratification
was generally lower than their performance in relation to address-
ing medication adjustment. Instructors working with pharmacy
students may want to review the way information related to risk
is presented making sure it is as clear as possible. Further, it is
important to reemphasize to students and pharmacists taking this
module that the importance for a practicing pharmacist to compre-
hend information related to risk stratification is no less important
than information addressing adjustment of medication. This could
get pharmacists and pharmacy students to pay extra attention
when information addressing risk stratification is introduced to
them.

Qualitative findings in this study provided helpful suggestions
for those planning to carry out educational activities addressing
this topic. Generally, pharmacy students appreciated including this
component in the curriculum and some were eager to put what
they learned to practice. Along the same lines, Ahmedani et al.
(2016) recommended that, in relation to Ramadan, diabetes should
be included in the medical curriculum of different health profes-
sionals to empower them with the proper knowledge and training
(Ahmedani et al., 2016). The best strategy of covering such a topic
in the curriculum is something to be considered by stakeholders. It
is possible that pharmacy and other medical schools that serve
communities with a significant Muslim population can consider
integrating the topic in different classes of the curriculum as well
as bringing the topic to the students’ attention early in the curricu-
lum as conditions permit.

The feasibility of this module creates opportunities for multiple
stakeholders who can put the findings into practice. In particular,
this module can be a resource for schools of pharmacy in Muslim
majority countries, where the rates of fasting during Ramadan
among patients with diabetes are very high (Al-Arouj et al.,
2010; Almaatouq, 2012). Those schools should make every effort
in addressing an issue that impacts a large segment of the popula-
tion as they pursue evidence-based medicine through taking
patient values and preferences into account (Sackett et al., 1996).
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Findings are also important for countries that host increasing num-
bers of immigrants, which necessitates addressing culturally sensi-
tive health care throughout the pharmacy curriculum (O’Connell
et al., 2013). It would also provide an opportunity for culturally
sensitive engagement when hosting students and/or faculty mem-
bers from Muslim countries (Alsharif et al., 2019). Integrating such
module earlier as a component of the students’ training, would
provide an opportunity for students to master the introduced
materials in didactic, experiential and perhaps inter-professional
settings. This would also provide students with the skills they need
early in their career prior to graduating so that they can more
easily comprehend and apply updates to practice guidelines as
they emerge while they are practicing health professionals.

It would be interesting to use inter-professional education as a
pedagogical approach for teaching students from different health
professions about diabetes and Ramadan in a comprehensive
manner that combines therapeutics and communication as
demonstrated here. With the recent wider dissemination of
online learning, it would also be interesting for future studies to
explore how different versions of this module can be integrated
into continuing education activities for other health care
professionals.

This is one of the few studies that provide a detailed online edu-
cational module for pharmacy students on diabetes management
in relation to Ramadan. It is also the first study that quantitatively
assesses both self-efficacy and knowledge before and after the
module using instruments of tested psychometric properties. This
study is not without limitations. This comprehensive module has
been integrated and evaluated at a single site, which limits gener-
alizability. It is also possible that the use of the same instrument to
assess knowledge before and after the module has overestimated
the effect of the module on knowledge of diabetes management
in relation to Ramadan, with students having familiarity with the
items prior to the post-module assessment. Finally, while some
measures were taken to promote the integrity of online assessment
used to assess knowledge, the possibility of student cheating can-
not be ruled out. Still, the use of multiple data sources including
objective role-playing video score measures which show mostly
positive student performance was reassuring.

5. Conclusion

An online module addressing caring for patients with diabetes
considering fasting in Ramadan resulted in significant improve-
ments both in participants’ knowledge and self-efficacy. The mod-
ule was generally well-received by participants who highlighted its
role in addressing a prevalent issue in their communities. Findings
from this study should be a starting point for testing iterations of
this module in different settings, particularly where health profes-
sionals and students are serving sizable Muslim populations.
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