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Background: Providing accurate and sufficient information is a crucial requirement for delivering effective diabetes care, making it
essential for community pharmacists to possess adequate knowledge of diabetes mellitus (DM) and its management.

Objective: To investigate community pharmacists’ level of expertise and engagement in providing counseling and health promotion
services for individuals with DM in the United Arab Emirates (UAE).

Methods: A cross-sectional study design was used. The community Pharmacies were chosen via random sampling and researchers
then conducted face-to-face interviews with them using the structured questionnaire. The questionnaire included demographic data, 14
questions on the knowledge and 9 questions about the practice concerning pharmaceutical care for Diabetes Mellitus.

Results: The average age + SD was 31 + 6.3. Of the total 516 community pharmacists recruited in the study, 37.2% (n=192) were male
and 62.8% (n=324) were female. The average knowledge score about DM prevention and management was 9.7 with a 95% confidence
interval (CI) [9.5, 9.9] and the average practice score about DM prevention and management was 7.1 with a 95% confidence interval (CI)
[6.9, 7.2]. Better knowledge scores were observed in chief pharmacists (OR 1.29; 95% CI 1.08-1.56), pharmacists with 6—-10 Years of
experience (OR 6.92; 95% CI 3.43-8.86), pharmacist with > 10 years of experience (OR 1.99; 95% CI 1.67-2.36), when the number of
patients the pharmacist serve is 5-10 (OR 1.27; 95% CI 1.06—1.53) and being trained on DM prevention and management (OR 2.18; 95%
CI 1.92-2.47). Similarly, better practice scores were observed in older participants (OR1.02; 95% CI 1.001-1.03), chain pharmacies (OR
1.42; 95% CI 1.20-1.68), chief pharmacists (OR 1.56; 95% CI 1.18-2.06), when the number of patients the pharmacists serve was 5-10
(OR 12.26; 95% CI 7.26-16.19), when the number of patients the pharmacists serve was 11-20 (OR 4.23; 95% CI 3.54-5.06) and being
trained on DM prevention and management (OR 1.33; 95% CI 1.11-1.59). The most commonly reported barriers to providing counseling
and health promotion services for diabetes mellitus (DM) in community pharmacies include a lack of coordination with other healthcare
professionals (77%) and insufficient knowledge or clinical skills (68.7%).

Conclusion: Our study revealed that community pharmacy staff members displayed a noteworthy level of involvement in providing
pharmaceutical care services for patients with diabetes mellitus. Based on these findings, it is recommended to enhance pharmacy
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education by incorporating more advanced, evidence-based training and curricula focusing on disease management and appropriate
therapies, particularly for diabetes.

Keywords: diabetes mellitus, knowledge, practice, pharmaceutical care, type 2 diabetes mellitus, diabetes care and community
pharmacies

Introduction
Diabetes mellitus (DM) is a chronic condition characterized by elevated blood sugar levels resulting from a lack of
insulin synthesis, insulin activity, or both. Prolonged hyperglycemia associated with diabetes can permanently damage
various organs and tissues, including the eyes, kidneys, blood vessels, heart, and neural tissue.! Over the past two
decades, diabetes has witnessed a significant surge, making it one of the top 10 global causes of mortality, with a 70%
increase since 2000.% Projections suggest that by 2030, the number of individuals affected by this chronic condition
worldwide will exceed 552 million.> Moreover, diabetes is rapidly spreading across the globe, with Africa and the
Middle East experiencing a particularly alarming rise. According to the IDF, the Middle East and North Africa are
anticipated to see a 110% increase, while Africa is projected to experience a 156% increase in diabetes cases by 2045.*

According to the International Diabetes Federation (IDF), the prevalence of diabetes in the UAE and worldwide is
16.3% and 9.3%, respectively.” Indeed, recent studies have revealed a prevalence of diabetes mellitus of up to 25.1%
among UAE nationals in the Northern Emirates and of 19.1% among expatriates.”’ In the Emirate of Dubai, the most
recent findings — from the 2014/17 Dubai Household Survey® — indicate an overall 15.2% prevalence of diabetes mellitus.
It is imperative to identify individuals with undiagnosed diabetes as failure to diagnose the condition over a long period
can increase the risk of related complications as well as healthcare demands and associated costs.” ! According to the
Dubai Health Survey of 2017, 10.8% of the Emirate’s population did not know their diabetes condition.®

The Middle Eastern population bears one of the highest obesity rates globally, which serves as the primary risk factor
for developing diabetes and its associated complications. This prevalence of obesity contributes significantly to the
sudden increase in diabetes rates observed in the region.'*'* To effectively manage diabetes, several strategies have been
identified, including efficient screening, proactive management, frequent monitoring, and consistent follow-up.'*

Health education and counseling play a crucial role in enhancing patients’ medication compliance, facilitating lifestyle

changes, and promoting regular blood glucose monitoring, all of which contribute to improved health outcomes.'>'®

Moreover, these interventions are particularly valuable in developing programs to prevent undiagnosed diabetes.'”'*

In the context of community healthcare, community pharmacies hold a unique position as accessible and widely
dispersed healthcare providers. Recognizing their central placement in communities, community pharmacists can make
proactive contributions to bridge program gaps, particularly in health promotion and various preventative services.'® >
Their role is evolving globally, transitioning from solely medication distribution to actively engaging in public health
services and significantly impacting disease management.”> 2’

There are still fewer registered pharmacists in the UAE per population than the accepted global number. In 2002, the
ratio stood at four pharmacists to 10,000 citizens.”® Despite the presence of almost 2000 private pharmaceutical

organizations and their multinational workforce of pharmacists and assistant pharmacists,?*->

the number of pharmacies
in the UAE continues to surge. Rapid population growth is leading to heightened demand for healthcare services from
nationals and expatriates, and advanced services are needed to service urban growth across the country. According to
a recent report, about 300 pharmacists were registered every year between 2005 and 2010.%°

One study®' found multiple limitations in terms of both services provided and product availability. More recent data
are lacking about how pharmacy services are currently delivered, the challenges to optimizing them, and which factors
adversely impact pharmacies’ and pharmacists’ abilities to serve their communities.>* >>

Delving deeper into community pharmacy practices in multiple Arab countries, including the UAE, it becomes clear that
the provision of extended community pharmacy services (ECPS) is minimal, if not completely lacking. Among the barriers
identified to introducing or providing ECPS are system-related limitations (eg, pharmacists and nurses showing resistance to
or fear of change), a shortage of practitioners with advanced practice qualifications, limitations on financial and other

resources, shortcomings in education, and miscommunication among — or competition between — professionals.>®>*
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Studies have found that most pharmacists in the UAE impart information only about the dosage and frequency of
drug use and tell patients about possible ADR only when patients make a specific request for this information.*>~
Various measures have recently been implemented in the UAE to introduce ECPS.** For example, in an effort to foster
higher-quality healthcare provision, the health authority of Abu Dhabi (HAAD) has incorporated ECPS into its strategy
and set up several training programs for community pharmacists.>® In the UAE, about 1300 licensed community
pharmacists are engaged in private-sector practice.”*’ On average, pharmacies operate a 13-hour working day,”” and
it is rare for them to remain open around the clock.*®

Extensive research conducted in different parts of the world demonstrates that pharmacist involvement in diabetes manage-
ment reduces patient cost burden while increasing treatment success and patient satisfaction.*>** However, several obstacles
hinder the effective delivery of public health services in settings such as community pharmacies. These challenges include the
lack of supportive policies, limited recognition within the healthcare system, patients’ reluctance to utilize pharmacy services,
insufficient pharmacy staff, and gaps in knowledge and skills among pharmacists.** Addressing these factors is crucial to increase
the uptake of pharmacy services and promote the successful implementation of public health initiatives.

This study aimed to assess the knowledge and level of engagement of community pharmacists in delivering pharmaceu-
tical care services, including screening and health promotion, to patients with type 2 diabetes mellitus (T2DM). Additionally,
the study aimed to identify the perceived barriers that hinder their active participation in providing these essential services.

Methods and Materials
Study Setting and Design

To gauge the knowledge and practices of community pharmacists regarding the pharmacological management of patients with
diabetes mellitus, a cross-sectional study design was employed. Seven proficient pharmacy students in their final year were
randomly chosen to conduct in-person interviews at UAE Community Pharmacies between November 2022 and March 2023.
These students underwent comprehensive training on questionnaire usage and were familiarized with the scientific vocabulary
pertinent to research. This training, based on past experiences demonstrating its efficacy, aimed to enhance interviewer skills
and minimize errors during the survey.

Research Instrument Development

The development of a robust questionnaire commenced with an extensive review of pertinent literature.*> *® Gradual
adjustments were made to align it with the UAE context while preserving the core aspects of the investigation. Input from
endocrinology and diabetes specialists ensured the questionnaire’s alignment with the research topic. Additionally, six
professors from Ajman University’s departments of medicine and clinical pharmacy provided insights into content and
suitability, leading to minor revisions.

Before pilot testing, Lawshe’s content validity was employed to assess questionnaire validity.*” Questions with a content
validity ratio (CVR) exceeding 0.78 were retained, while those falling below were excluded. All tool questions demonstrated
CVR values above 0.78, indicating satisfactory validity. The final tool’s content validity index (CVI) was calculated based on
the means of questions with acceptable CVR values, yielding an overall CVI value of 0.891, indicating adequate validity.>®

A pilot study, conducted between November 5, 2022, and November 11, 2022, involved 12 community pharmacists
for face validity evaluation; their data were excluded from the final analysis. Nine pharmacists completed the ques-
tionnaire satisfactorily. Following the pilot test, questionnaire reliability was assessed, and the primary study’s sample
size was determined. Cronbach’s a was utilized to gauge internal reliability, resulting in a satisfactory score of 0.79.

Research Instrument Sections
The study tool was systematically organized into three distinct sections:

e Part 1: Comprising eight questions delving into respondents’ demographics, covering aspects such as gender, profes-
sional position (chief pharmacist, pharmacist in charge, etc.). Leadership roles in a pharmacy are played by both the chief
pharmacist and the pharmacist-in-charge. Typically, the former oversees the entire pharmacy department, while the latter
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has responsibility for ensuring the compliance and operational integrity of a specific location within a pharmacy. Other
demographics included; years of professional experience, daily patient load, working hours, and whether they had
undergone training in diabetes mellitus prevention and management.

e Part 2: Encompassing 14 questions designed to assess pharmacists’ knowledge on pharmaceutical care for Diabetes
Mellitus.

e Part 3: Involving nine questions aimed at exploring pharmacists’ practice of the pharmacists towards pharmaceutical
care for Diabetes Mellitus.

e Part 4: involving seven questions about barriers and obstacles to pharmaceutical care for diabetes mellitus services
in community pharmacies.

Questionnaire Scoring

The evaluation of diabetes mellitus prevention and management knowledge relied on a 14-item survey adapted from the
Michigan Diabetes Research Training Centre Diabetes Knowledge Test.’'*** Each question had a singular “correct”
response, while all other answers were deemed “incorrect”. Every correct response earned one point, contributing to the
overall knowledge score, which was computed by summing the points acquired for each question.

The study aimed to evaluate how respondents engaged in the prevention and management of diabetes mellitus through
nine questions about specific diabetic care services and practices. Respondents rated their answers on a 5-point Likert scale,
where 1="Never” and 5= “Always”, to indicate how frequently they carried out each practice. “Always” (5) was considered
the ideal response. Each participant’s practice score was then calculated by summing the scores to all nine questions.
Respondents were then divided into “good knowledge” and “good practices” groups according to their calculated median
scores. A median knowledge score of 10 indicated that respondents had “good knowledge”, while a lower score indicated
that they did not. Likewise, a median score of § indicated “good practices”, while lower scores did not.

Sample Size Calculation

The pilot study provided crucial insights into determining the sample size for the primary research. Seventy-five percent of
the pilot study’s questions were returned, with the pivotal query being, “Do you provide and practice pharmaceutical care
for Diabetes Mellitus?”” Approximately 50% of participants responded affirmatively. Employing a five percent alpha level,
the study aimed for a ninety-five percent confidence interval (CI), with a maximum CI width of 10% and precision (D) set at
5%. Considering a potential non-response rate of around 30%, the optimal sample size was determined to be 544 subjects.

Target Population
The selection criteria for the main research sample were rigorous. Community pharmacists with a minimum of three
months of professional experience, whether in indeoendent establishments or part of a chain, and registered with the
Ministry of Health, the Dubai Health Authority, or the Health Authority Abu Dhabi (HAAD) were eligible. Those not
registered with these health agencies, with less than three months of professional experience (still on probation), or newly
qualified were excluded.

Sampling Technique

To ensure representativeness, researchers employed stratified random sampling. With 2000 community pharmacies
operating in the United Arab Emirates, as reported in a 2010 study,™ the researchers gathered location and contact
information from local directories and the Yellow Pages. Community pharmacies were categorized into groups or strata
based on their locations—Northern Emirates, Dubai, and Abu Dhabi.

An Excel spreadsheet served as the sample frame, recording essential pharmacy details such as name, type, location,
phone number, and Email address, each assigned a unique ID number. Subsequently, 544 community pharmacies were
selected through a straightforward random sampling process. The chosen pharmacies were then organized based on their
location and type for further analysis.
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Data Collection

The adept researchers embarked on visits to selected community pharmacies in the United Arab Emirates from
November 15, 2022, to March 25, 2023. Upon reaching each pharmacy, the pharmacist was briefed on the study’s
purpose and then courteously asked to provide their Email address. Subsequently, the researchers employed a structured
technique, utilizing a questionnaire, to conduct in-person interviews.

Statistical Analysis

The amassed data underwent analysis using SPSS Version 26. Continuous, normally distributed quantitative variables were
presented as mean standard deviation (SD), while categorical variables were summarized in percentages and frequencies. The
95% CI was used to display knowledge and practice score distribution and to assess the internal and external validity of results.
Comparison of quantitative variables among groups was executed through one-way ANOVA, unpaired Student’s ¢-tests, and
non-parametric variations to identify any significant differences. The degree of normality was determined using the Shapiro—
Wilk test (p > 0.05 indicating normal distribution) or a visual inspection of a Normal Q-Q Plot. Multivariate logistic regression
models were applied to identify factors influencing the knowledge and practices of community pharmacists, with statistical
significance indicated by p-values less than 0.05.

Ethical Considerations

This study received ethical approval from the Institutional Ethical Review Committee at Ajman University (P-H-S-2022-2-11).
Prior to data collection, participants were thoroughly briefed on the research’s objectives, emphasizing the requirement for their
informed consent to complete and submit the questionnaire. Every respondent provided written consent, and utmost confidenti-
ality measures were implemented to protect participants’ identities.

Results

Demographics and Baseline Characteristics of the Participants

The average age + SD was 31 + 6.3. Of the total 516 community pharmacists recruited in the study, 37.2% (n=192) were
male and 62.8% (n=324) were female. The majority of the participants were Bachelor degree holders (84.3%).
Independent pharmacies constituted 52.1% of the study sample and 47.9% were chain pharmacies. The majority of
participant were pharmacists in charge (70.2%) and 71.7% of them had 6—10 years of experience. Among the total, 160
(31%) had < 8 hours working hours daily and 356 (69%) had >8 hours working hours daily. The number of patients
served daily as following: 308 (59.7%) 5 to 10 patients, 94 (18.2%) 11 to 20 patients and 114 (22.1%) more than 20
patients. Of the total, 293 (56.8%) received a training on DM prevention and management (Table 1).

Assessment of Knowledge and Practice of Pharmacist Towards Pharmaceutical Care
for Diabetes Mellitus Patient

The average knowledge score about DM prevention and management was 9.7 with a 95% confidence interval (CI) [9.5,
9.9] and the average practice score about DM prevention and management was 7.1 with a 95% confidence interval (CI)
[6.9, 7.2]. In general, the level of knowledge and practice of DM prevention and management was good among the
community pharmacists.

The results pf each question related to knowledge and practice were shown in Tables 2 and 3.

The results of bivariate analysis showed that gender (P=0.013), educational level (P=0.001), position in the Pharmacy
(P=0.029), work experience (P<0.001), number of patients pharmacists treated (P<0.001) and receiving a training on DM
prevention and management (P<0.001) were statistically significant associated with knowledge about DM prevention and
management.

There was a statistically significant relationship between practice on DM prevention and management and pharmacy
type (P<0.001), position in the pharmacy (P=0.004), work experience (P<0.001), number pf patients the pharmacist serve
(P<0.001), working hour per day (P=0.001) and receiving a training on DM prevention and management (P=0.001)
(Table 4).
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Table 1 Number and Percentages of the Questions on Demographic Information (n=516)

Demographics Groups Frequency | Percentages
Gender Male 192 37.2%
Female 324 62.8%
Educational level Bachelor’s degree 435 84.3%
Postgraduate 8l 15.7%
Pharmacy type Independent pharmacy | 269 52.1%
Chain pharmacy 247 47.9%
Position in the pharmacy Pharmacist in charge 362 70.2%
Chief pharmacist 85 16.5%
Assistant pharmacist 69 13.4%
Work experience |15 years 71 13.8%
6-10 years 370 71.7%
> 10 years 75 14.5%
Working hours/day < 8 hours 160 31%
>8 hours 356 69%
Numbers of patients served per day 5-10 308 59.7%
1120 94 18.2%
>20 114 22.1%
Trained on the DM prevention and management. | Yes 293 56.8%
No 223 43.2%

Abbreviation: DM, Diabetes mellitus.

Table 2 Number and Percentages of the Questions on Knowledge About Pharmaceutical Care for Diabetes Mellitus
(Diabetes Knowledge Test (14 Items DKT))

Knowledge Items Incorrect Answer | Correct Answer
F % F %

I. A diabetes diet is 57 I 459 89
2. Which of these contains the most carbohydrate? 132 25.6 384 744
3. Which of these contains the most fat? 36 7 480 93
4. Which of these is a “free food”? 291 56.4 225 43.6
5. AIC measures a patient’s average blood glucose level over the past 65 12.6 451 874
6. What is the best method for testing glucose at home? 76 14.7 440 85.3
7. How does the consumption of unsweetened fruit juice affect blood glucose? 294 57 222 43
8. Which is not suitable for treating low blood glucose? 23 4.5 493 95.5
9. For a patient who has good control, how does exercise affect their blood glucose? 90 17.4 426 82.6

(Continued)
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Table 2 (Continued).

Knowledge Items Incorrect Answer | Correct Answer
F % F %
10. What is the most likely effect of infection on blood glucose? 388 752 128 248
I'l. Feet are best taken care of by 287 55.6 229 444
12. Consuming low-fat foods decreases the risk of 350 67.8 166 322
I3. Numbness and tingling are symptoms of what? 66 12.8 450 87.2
I4. Which of these do we not usually associate with diabetes? 50 9.7 466 90.3

Notes: Adapted from Fitzgerald | T, Funnell MM, Hess GE, et al. The reliability and validity of a brief diabetes knowledge test. Diabetes Care. 1998;21(5):706-710.>
The project described was supported by Grant Number P30DK020572 (MDRC) from the National Institute of Diabetes and Digestive and Kidney Diseases.
Abbreviations: F, Frequency; %, Percentages.

Table 3 Number and Percentages of the Questions on Pharmaceutical Care for Diabetes Mellitus

Practice Items Always Often Sometimes | Rarely Never

F % F % F % F % F %

|.Advise patients on appropriate insulin storage, handling and 245 | 47.5 | 180 | 349 80 15.5 5 | 6 1.2
administration

2.Advise patients on hypoglycemia causes, symptoms, and treatment 344 | 66.7 | 119 | 23.1 43 83 10 1.9 0 0

3.Advise patients on stress, tension, and other adverse health factors 257 | 498 | 184 | 35.7 66 12.8 7 1.4 2 04

4.Advise patients on how over-The-counter and herbal drugs influence 307 | 59.5 | 153 | 29.7 49 9.5 7 1.4 0 0

diabetes management

5.Educate patients on why they should continuously screen for 439 | 85.1 54 | 10.5 19 37 4| 08 0 0
nephropathy, neuropathy and retinopathy

6.Advise patients on techniques for foot care 32 6.2 16 3.1 92 17.8 | 140 | 27.1 | 236 | 45.7

7.Educate patients on the need to exercise regularly and control their 42 | 8l 58 | 11.2 108 | 20.9 | 100 | 19.4 | 208 | 40.3
weight and diet as part of diabetes management

8.Inform patients of the need to quit smoking (if appropriate) 76 | 14.7 26 5.0 69 134 | 146 | 283 | 199 | 38.6

9.Inform patients on when they should administer oral antidiabetic drugs | 42 | 8.l 41 79 84 16.3 | 141 | 27.3 | 208 | 40.3
and what they should do if they miss a dose

Abbreviations: F, Frequency; %, Percentages.

Factors Influencing the Pharmacist’ Knowledge and Practice About DM Prevention

and Management

Better knowledge scores were observed in chief pharmacists (OR 1.29; 95% CI 1.08-1.56), pharmacists with 6—10 Years
of experience (OR 6.92; 95% CI 3.43-8.86), pharmacist with > 10 years of experience (OR 1.99; 95% CI 1.67-2.36),
when the number of patients the pharmacist serve is 5-10 (OR 1.27; 95% CI 1.06-1.53) and being trained on DM
prevention and management (OR 2.18; 95% CI 1.92-2.47).

Better practice scores were observed in older participants (OR1.02; 95% CI 1.001-1.03), chain pharmacies (OR 1.42;
95% CI 1.20-1.68), chief pharmacists (OR 1.56; 95% CI 1.18-2.06), when the number of patients the pharmacists serve
was 5—10 (OR 12.26; 95% CI 7.26-16.19), when the number of patients the pharmacists serve was 11-20 (OR 4.23; 95%
CI 3.54-5.06) and being trained on DM prevention and management (OR 1.33; 95% CI 1.11-1.59) (Table 5).
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Table 4 Comparison of Knowledge and Counselling Practice According to Demographics

Demographics Knowledge scores (14 Items) Practice Scores (9 Items)

Mean 95% CI P-value | Mean 95% CI P-value

Gender
Male 9.18 8.80 9.56 0.013* 693 | 6.68 | 7.18 0.103
Female 10.05 | 9.82 | 10.28 7.19 7 7.37

Education level

Bachelor 9.48 9.27 | 9.69 0.001* 7.12 | 697 | 7.28 0.309

Postgraduate 11.04 | 10.53 | I1.55 6.91 6.44 | 7.38

Pharmacy type

Independent Pharmacy 9.56 9.29 9.83 0.095 6.69 | 648 | 691 | <0.001*

Chain Pharmacy 9.907 | 9.59 | 10.22 752 | 733|772

Position in the Pharmacy

Pharmacist in charge 9.84 9.59 | 10.07 | 0.029* 726 | 7.08 | 743 | 0.004*
Chief pharmacist 9.82 9.36 | 10.29 6.74 | 637 | 7.11
Assistant pharmacist 9.023 | 838 | 9.68 6.67 | 627 | 7.07

Work Experiences

1-5 Years 5.93 5.67 | 6.19 | <0.001* | 5634 | 524 | 6.03 | <0.001%
6—10 Years 9.73 9.59 9.88 733 | 7.16 | 749
> 10 years 1329 | 13.16 | 13.43 732 | 695 | 7.69

Numbers of patients served per day

5-10 10.11 9.88 | 10.34 | <0.001* 885 | 8.78 | 892 | <0.001*
11-20 10.06 | 9.63 | 10.50 749 | 738 | 7.60
>20 841 791 8.92 457 | 436 | 4.78

Working hours/day

< 8 hours 9.49 9.12 9.87 0.131 729 | 7.09 | 747 | 0.001*

>8 hours 9.83 9.59 | 10.07 6.66 | 643 | 6.89

Trained on the DM prevention and management

Yes 11.38 | 11.22 | I1.54 | <0.001* | 730 | 7.13 | 748 | 0.001*

No 7.56 738 | 7.73 682 | 6.56 | 7.07

Notes: *P-values < 0.05 considered statistically significant, P-values obtained from independent t-test and One Way ANOVA.

Barriers and Obstacles for Pharmaceutical Care for Diabetes Mellitus Services in the
Community Pharmacies

Lack of coordination with other health care professionals (77%) and Lack of knowledge or clinical skills (68.7%)
followed by Lack of time (47%) and Lack of access to additional training programs (41%) were the most commonly
indicated barrier for providing counseling and health promotion services for DM in the community pharmacies (Table 6).
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Table 5 Regression Analysis for the Factors Affecting the Knowledge and Practice About
DM Prevention and Management

Demographics Good Knowledge = 10 Good Practice = 8

OR 95% CI P-value | OR 95% CI P-value

Gender (Ref. Male)

Female 1.09 0.97 1.24 0.138 1.01 0.83 1.22 0.957

Education level (Ref. Bachelor)

Postgraduate 0.99 0.84 1.18 0.953 0.89 | 0.71 .11 0.302

Pharmacy type (Ref. Independent Pharmacy)

Chain Pharmacy 1.02 | 09I 1.15 0.739 1.42 1.20 1.68 | <0.001*

Position in the Pharmacy (Ref. Assistant pharmacist)

Chief pharmacist 1.29 1.08 1.56 0.006* 1.56 1.18 2.06 0.002*

Pharmacist in charge 1.13 0.97 1.32 0.11 1.05 | 0.854 | 1.29 0.644

Experiences (Ref. |-5 Years)

6—10 Years 692 | 343 | 886 | <0.001* | 125 | 0.86 1.81 0.242

> |0 years 1.99 1.67 | 236 | <0.001* | I1.15 | 0.89 1.48 0.299

Numbers of patients served daily (Ref. > 20)

5-10 1.27 1.06 1.53 0.009* 1226 | 7.26 | 16.19 | <0.001*

11-20 1.09 | 0.95 1.27 0.201 423 3.54 | 5.06 | <0.001*

Working hours/day (Ref. >8 hours)

< 8 hours 1.01 0.89 1.15 0.829 1.02 0.86 1.21 0.828

Trained on the DM (Ref. No)

Yes 2.18 1.92 247 | <0.001* 1.33 .11 1.59 0.002*

Age 1.001 | 0.992 | 1.011 0.784 1.02 | 1.001 1.03 0.033*

Notes: *P-values < 0.05 considered statistically significant, Good knowledge and practice scores were generated
by finding the median score.

Table 6 Number and Percentages of the Questions on Barriers for Counseling and
Health Promotion Services for DM in the Pharmacy (n=516)

Obstacles and barriers Frequency | Percentages
Lack of knowledge or clinical skills 354 68.7%

Lack of personnel or resources 168 32.53%

Lack of clinical tools 108 21%

Lack of coordination with other health care professionals 397 77%

Lack of access to additional training programs 211 41%

Lack of time 242 47%

Patients are not interested in preventive activities 150 29%
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Discussion

Comprehensive diabetes education and care management are pivotal in enhancing patient outcomes, glucose control, and
overall quality of life.* Providing accurate and sufficient information is a crucial requirement for delivering effective
diabetes care, making it essential for community pharmacists to possess adequate knowledge of diabetes mellitus (DM)
and its management. To the best of our knowledge, this study is among the first to investigate community pharmacists’
level of expertise and engagement in providing counseling and health promotion services for individuals with DM in the
United Arab Emirates.

The study revealed commendable performance by community pharmacists in terms of their knowledge and experi-
ence related to the prevention, treatment, and management of DM. The average scores for knowledge and practice were
69% and 78%, respectively. These results surpass those reported in previous research conducted in Ethiopia® (20.1%),
Nepal®® (23.5%), Libya” (30.4%), and Qatar>® (40%). These findings clearly highlight the critical knowledge and skills
gap among service providers, indicating that effective, high-quality patient care cannot be guaranteed.

The lack of ongoing training and education for community pharmacists in managing chronic diseases, including DM,
has been identified as a potential cause for the low level of knowledge observed.” The survey results revealed that
community pharmacists had relatively limited knowledge in certain areas, including the effects of consuming unswee-
tened fruit juice on blood glucose (43%), the impact of illness on blood glucose levels, the effects of low-fat foods
(32.2%), and pharmaceutical treatments for foot-related issues (44.4%). This lack of awareness emphasizes the impor-
tance of implementing diabetic education programs to update pharmacists with the necessary information.

Despite these knowledge gaps, the findings of this study indicated that community pharmacists were moderately active in
providing counseling and health promotion services to individuals with diabetes mellitus. It is worth noting that various
clinical trials have demonstrated the positive impact of incorporating community pharmacists in the management of diabetes
mellitus and other chronic conditions.®” In contrast, a previous study conducted among community pharmacists in Ethiopia
reported limited involvement in providing pharmacological care for individuals with diabetes.>> Moreover, numerous studies
conducted in different regions have consistently shown that community pharmacists primarily focus on pharmaceutical
dispensing activities and have lesser involvement in public health initiatives.®'

The limited range of responsibilities assigned to community pharmacists in the UAE primarily revolves around
medication dispensing, with the rare provision of screening and counseling services for chronic diseases. This could be
attributed to the early stages of their roles in managing chronic conditions and promoting health in the region.

As previously mentioned, the lowest scores in this study were observed in pharmacists’ practice regarding educating
patients on proper foot care, advising them to quit smoking, emphasizing the importance of regular exercise, weight control,
and instructing them on the administration of oral antidiabetic medications and what to do in case of missed doses. However,
the relatively low rate of lifestyle counseling identified in our study contrasts with the findings of research conducted in
Scotland, America, and Norway.®*®® In those investigations, factors such as lack of reimbursement, employment restrictions,
pharmacy layout, and inadequate training were considered as potential causes for the low counseling rates.®

Notably, this study revealed that pharmacists with more years of experience, fewer patients per day, and specific
training in DM prevention and management demonstrated better performance in knowledge and practice tests related to
pharmaceutical services for diabetes mellitus, particularly in counseling and health promotion. These findings align with
previous research that indicated respondents with over five years of work experience and a postgraduate degree achieved
higher mean practice scores than those with less than five years of experience and a diploma degree. As community
pharmacists gain more experience in their practice, they are expected to acquire a deeper understanding and become more
involved in counseling and health promotion services.”

The most commonly reported barriers to providing counseling and health promotion services for diabetes mellitus (DM) in
community pharmacies include a lack of coordination with other healthcare professionals (77%) and insufficient knowledge or
clinical skills (68.7%). This is followed by time constraints (47%), limited access to additional training programs (41%), and
inadequate resources. A previous study conducted in Ethiopia also identified a lack of knowledge or clinical expertise as the
primary obstacle to expanding the provision of public health services in community pharmacies.> Similar challenges, such as
staffing and time constraints, limited clinical expertise, and resource limitations, have been documented in studies from
various regions.**
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As integral members of the healthcare team, pharmacists bear a significant responsibility in providing patient counseling.
Patients with diabetes who receive pharmacist consultations have been shown to reduce healthcare expenditures in health
maintenance organizations.*’ Pharmacist interventions that enhance understanding and glycemic control have demonstrated
improved outcomes in diabetes management. Ongoing counseling and monitoring play a crucial role in achieving optimal
glycemic control.'* To enhance the delivery of counseling and health promotion services, it is recommended to provide
targeted trainings that effectively address the knowledge and skill gaps in academic and practice settings. By closing these
gaps, community pharmacists will be equipped to deliver these services in a more proficient manner than ever before. The
provision of a comprehensive range of diabetic care services by community pharmacists has the potential to significantly
improve overall health outcomes for patients. Therefore, interventions should focus on overcoming the identified barriers,
allowing for better integration of community pharmacies into future disease state management programs and maximizing the
contributions of community pharmacy professionals. Additionally, conducting follow-up research to assess the nationwide
presence of diabetic care services provided by community pharmacists would be beneficial.

It is important to acknowledge the limitations of our study. Firstly, as a cross-sectional study, our regression models cannot
establish causality or provide insights into the underlying causes of the observed results. Therefore, it may not be appropriate
to generalize these findings over time. Future longitudinal research is needed to address this knowledge gap. Secondly, self-
reported survey responses may be subject to biases related to social desirability and recollection. Third, it is acknowledged that
our study is limited by its use of outdated data for sample size calculation. Despite these limitations, the reliability of our
results is supported by the significant participation of community pharmacists and the high response rate achieved.

Our study has multiple significant implications for pharmacy practice. In particular, our findings can be leveraged to
improve the pharmaceutical services provided to individuals with diabetes mellitus. Firstly, the study reveals the urgent need
to improve patient counseling services by tailoring them to bridge the knowledge gaps and meet the specific needs of every
patient, which requires both effective communication strategies and the use of appropriate educational materials. Secondly, it
underscores the importance of the role played by community pharmacists in health promotion programs, including diabetes
screening and counseling patients on lifestyle changes. Such programs can be more effective if carried out in collaboration
with local healthcare providers and organizations. Interprofessional collaboration is vital to deliver coordinated care; hence,
pharmacists must work toward strengthening their relationships with colleagues in other branches of healthcare provision.
Another vital strategy to ensure effective diabetes management is identifying ways to tackle knowledge gaps. One means of
doing so is the implementation of standardized protocols and adopting a proactive approach toward patient engagement, which
will also be valuable in improving diabetes outcomes and the overall patient care offered by community pharmacies.

Conclusion

Our study revealed that community pharmacy staff members displayed a noteworthy level of involvement in providing
pharmaceutical care services for patients with diabetes mellitus. They also exhibited a satisfactory level of knowledge
regarding counseling and health promotion. Based on these findings, it is recommended to enhance pharmacy education
by incorporating more advanced, evidence-based training and curricula focusing on disease management and appropriate
therapies, particularly for diabetes. Implementing and disseminating diabetes care guidelines within community phar-
macies would be beneficial.
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