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Abstract 

Background  Demand for diabetes care and prevention has increased due to Saudi Arabia’s high prevalence of dia‑
betes mellitus and its insufficient treatment. This raised awareness of the significance of community pharmacists 
in Saudi Arabia, who may significantly improve diabetes treatment by setting up pharmacist-led diabetic clinics. Thus, 
to assess community pharmacists’ readiness to lead diabetes clinics in Saudi Arabia, this study evaluated the useful‑
ness of an educational session on diabetes care.

Method  The preparation of community pharmacists for diabetes treatment and management was assessed using 
a validated diabetes-specific questionnaire. An engaging and thorough diabetes education class was presented 
by two licensed diabetes educators. One-way ANOVA, chi-square, and the Mann–Whitney U-test were used to statisti‑
cally assess the pre- and post-knowledge and attitude scores of community pharmacists.

Results  Following a learning session, the community pharmacists had a significant increase in understanding oral 
hypoglycemic medicines, monitoring the disease’s course, and dosing of insulin for diabetics (p = 0.01). Additionally, 
the community pharmacist’s perspective and attitude score on managing diabetes increased from 49.74 to 52.74 
(p = 0.01).

Conclusion  The study’s findings demonstrated a marked improvement in community pharmacist’s knowledge 
of and attitude toward running pharmacist-led diabetic clinics following a session on diabetes education in collabo‑
ration with the Pharmacy College. The study’s findings also emphasized the significance of developing a structured 
programme for diabetes education in Saudi Arabia to address the demands of community pharmacists in terms 
of professional development.
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Introduction
With a 2.2% yearly growth rate, Saudi Arabia has one of 
the highest per capita prevalence rates of diabetes mel-
litus (DM) in the world (23.7% of the population) [1]. 
Healthcare facilities are addressing the nation’s escalat-
ing cases of diabetes-related microvascular and mac-
rovascular problems [1, 2]. One of the causes for the 
nation’s insufficient management of diabetes and its 
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consequences is a lack of understanding of the risk fac-
tors for diabetes among the general population and 
inadequate glycaemic management by healthcare profes-
sionals [3]. Additionally, as patients’ demands for diabe-
tes prevention and monitoring have increased as a result 
of social media awareness of lifestyle choices, the strain 
on healthcare practitioners to schedule more outpatient 
sessions and respond to patient concerns and questions 
has increased [1, 4].

Patient-centred diabetes care provided by community 
pharmacists helps prevent and manage diabetes-related 
problems and aids in achieving patient-centric therapeu-
tic, financial, and humanistic objectives [5–7]. Improve-
ments in glycaemic control, medication adherence, and 
HbA1C have been seen in diabetic patients under com-
munity pharmacist-managed care [6, 8].

To achieve therapeutic effects through collaborative 
decision-making, monitoring, and administration of dia-
betic treatment, Saudi Arabia’s easily accessible commu-
nity pharmacy can be an appropriate health destination 
[4, 9]. However, community pharmacists should possess 
current clinical knowledge about the management and 
monitoring of diabetes mellitus and a professional and 
empathetic attitude to deliver effective diabetes care to 
patients [3, 10].

Continuing professional development programmes 
provided by professional organisations have resulted in 
the integration of information, abilities, and attitudes 
among community pharmacists, which may be used to 
improve patient care and management [11]. Currently, 
there is no formal and structured continuing profes-
sional development and training programme for commu-
nity pharmacists offered by pharmacy colleges or other 

professional healthcare organisations in Saudi Arabia 
[10, 12]. Community pharmacists in Saudi Arabia have 
expressed an interest in skill development and educa-
tional programmes to enable them to provide pharma-
cist-led clinics and specialised treatment to patients [10]. 
Although many studies have demonstrated improve-
ments in community pharmacists’ understanding, atti-
tudes, and capacities to deliver efficient patient-centred 
care following an educational and training session, none 
have discovered a connection between a structured dia-
betes training programme offered in collaboration with a 
Pharmacy College in Saudi Arabia and community phar-
macists’ preparedness to establish an effective diabetes 
clinic. Therefore, the purpose of this study is to assess, 
design, and carry out an educational session to assist 
community pharmacists in Saudi Arabia to be more pre-
pared to deliver patient-centred diabetes care services.

Methods
Study design
A 1-day educational session on patient-centered diabetes 
care and management was conducted in collaboration 
with the College of Pharmacy, Qassim University of Saudi 
Arabia. The research participants were licenced and 
practising community pharmacists. The learning materi-
als and presentation of the lectures on diabetes education 
sessions were made by two clinical pharmacists, one of 
whom had advanced certification in diabetes care from 
the United States. After going thorough extensive litera-
ture research on the most recent diabetes guidelines and 
local Saudi patient’s preferences and challenges, the edu-
cational materials were developed. Table 1 lists the 5 les-
sons and 22 sub-topics for the educational session. Each 

Table 1  The distribution of lessons, contents, and time allocation of the diabetes care educational session

Topics and format Contents Time 
allocation 
in hours

1. Lectures
 Introduction to diabetes care Introduction to diabetes, risk factors of developing diabetes, normal blood glucose 

and HbA1c values, pre-diabetes evaluations and management of micro and macrovas‑
cular complications

1.5

 Therapeutic goals in diabetes mellitus What is a glycaemic index, what are nutritional goals in diabetes mellitus and lifestyle 
interventions to manage diabetes care

1

 Role of oral hypoglycaemic agents and insu‑
lins in diabetes management

Use of metformin, incretins and sodium–glucose cotransporter-2 inhibitors and thiazoli‑
dinediones

2

 Diabetes care in special population Management of hypoglycaemia and different types of insulins

Using basal and mealtime insulins and avoiding diabetic ketoacidosis

Diabetes management in children, pregnant women and the elderly, diabetic retinopa‑
thy and neuropathy and diabetic foot care management and prevention

2

2. Case discussion and question–answer 
session

Discussion of diabetic cases, identifying drug-related problems and recommendations 
for a patient-centric approach

1.5

Total 8
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lecture was presented as a PowerPoint presentation and 
followed by patient case discussions and a question-and-
answer session.

All regional managers of chain pharmacy groups were 
emailed programme material and invitations for approval 
and subsequent distribution to their community pharma-
cist’s network via official WhatsApp or other social media 
groups. Some invites were physically delivered to com-
munity pharmacists, particularly those working in inde-
pendent pharmacies, by visiting their workplaces.

Instrument development
The demographics of the research participants are cov-
ered in the first section of the questionnaire (Table 2).

Knowledge test
To evaluate community pharmacists’ knowledge of dia-
betes care, a modified version of the University of Michi-
gan Diabetes Research and Training Center (MDRTC) 
Diabetes Knowledge Test (DKT) was employed [13, 14]. 
The modified version of the DKT consists of four subcat-
egories of 17 multiple-choice questions (Table  3). Each 
accurate response earns a research participant a score of 
“1”, whereas every wrong response earns them a score of 
“0”.

Attitude test
To evaluate community pharmacist’s attitudes about 
managing and monitoring diabetes and its consequences, 
a modified version of the Diabetes Attitude Scale (DAS-
3) was developed [15] (Table  3). The research partici-
pants were asked to rate statements on a 5-point Likert 
scale of the DAS-3 questionnaire at both time points. 
From the 12 attitude questions of the DAS-3 scale, Ques-
tions 1–4, 8, and 10–12 have scores ranging from “5” for 

Table 2  Demographic distribution of community pharmacists 
attending the educational session on diabetes care

Demographic characteristics Frequency N (%)

Gender N = 40

 Male 35 (87.5)

 Female 5 (12.5)

Nationality N = 40

 Egyptian 30 (75)

 Saudi 6 (15)

 Indian 3 (7.5)

 Sudani 1 (2.5)

Age group N = 40

 25–30 21 (52.5)

 31–40 18 (45)

 More than 40 1 (2.5)

Year of experience overall N = 40

 Less than a year 5 (12.5)

 1–3 years 3 (7.5)

 3–6 years 12 (30)

 6–10 years 14 (35)

 More than 10 years 6 (15)

Qualification N = 40

 Bachelors in pharmacy 33 (82.5)

 Doctor of pharmacy 6 (15)

 Master of pharmacy 1 (2.5)

Years of community pharmacy practice in Saudi 
Arabia

N = 40

 0–1 years 7 (17.5)

 1–3 years 5 (12.5)

 3–6 years 13 (32.5)

 6–10 years 12 (30)

 More than 10 years 3 (7.5)

Table 3  Comparison of the knowledge and attitude scores of community pharmacists before and after the educational session on 
diabetes care

Categories Items Pre-test mean (± SD) Post-test mean (± SD) p-value

Knowledge

 Nutrition and monitoring 7 4.13 ± 1.14 5.45 ± 0.97 < 0.001

 Oral pharmacotherapy 3 2.17 ± 0.92 2.65 ± 0.57 0.003

 Knowledge about insulin 4 2.25 ± 0.86 3.05 ± 0.8 < 0.001

 Complications of diabetes 3 2.47 ± 0.74 2.9 ± 0.3 < 0.001

Total knowledge scores 17 11.02 ± 0.79 14.05 ± 1.12 0.01

Attitude

 Special training in diabetes 4 17.72 ± 2.29 18.6 ± 1.53 0.02

 Complications in diabetes 3 11.4 ± 2.22 12.22 ± 2.26 0.04

 Value of tight control 2 8.85 ± 1.15 9.18 ± 0.92 0.07

 Patient autonomy 3 11.77 ± 1.94 12.92 ± 1.72 0.003

Total attitude scores 12 49.79 ± 3.25 52.91 ± 3.4 0.01
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strong agreement and “1” for strong disagreement. For 
Questions 5–7 and 9, a reverse scoring method is used 
to minimise recall bias. Higher attitude scores indicate a 
more positive attitude of community pharmacists toward 
diabetes care.

Although both DKT and DAS-3 scales were already 
validated and pre-tested, their modified local  version 
was again tested for reliability and suitability by an expert 
panel consisting of a diabetologist, a clinical pharmacist 
and an expert academic and researcher in survey-based 
questionnaire development. Ten community pharmacists 
evaluated the questionnaire’s pilot testing to check for 
usability, flow, layout, and clarity of the question stems. 
Following comments from community pharmacists who 
weren’t included in the study, a few minor adjustments 
were made to the questionnaire to make it easier to 
complete.

Data collection
Before the lectures, all research participants received 
a briefing about the study objectives and aims and how 
to fill out the questionnaire. Furthermore, the question-
naires were distributed to all research participants before 
and after the educational session. The distribution of 
the questionnaire was aided by a group of six pharmacy 
interns. To assess the success of the diabetes education 
session, community pharmacists’ pre- and post-test 
knowledge and attitude scores were compared. The ethi-
cal permission was given by Qassim University’s eth-
ics and scientific research committee (R 19/06/2019). In 
addition, consent has been taken from all participating 
community pharmacists, who were also informed that 
their participation was voluntary, and anonymous and all 
their data would be kept private and confidential.

Analysis of the data
To determine the study population of the community 
pharmacists, Epi Info online software was employed [16]. 
The programme estimated a sample size of 52 commu-
nity pharmacists with a 95% confidence interval and a 5% 
allowable margin of error. Nevertheless, 40 community 
pharmacists showed up for the educational session, rep-
resenting a response rate of 77%.

SPSS, version 26 for Windows, was used for descrip-
tive and inferential statistical analysis. Community phar-
macist demographics, frequencies, and percentages were 
used for categorical variables in the descriptive analysis. 
The practice and knowledge scores were assessed using 
the mean (SD) or frequency (%). The student t-test, 
one-way ANOVA and the chi-square tests were used to 
assess the differences between the attitude and knowl-
edge scores of community pharmacists before and after 
the diabetes educational session. A p ≤ 0.05 value  was 

deemed significant by the statistical analysis. A total 
score of 17 is the maximum possible score for the DKT 
scale, while a score of 60 was considered the best attitude 
toward diabetes care on the DAS-3 scale. The Mann–
Whitney U-test was used to compare demographic data 
with changes in the knowledge and attitude scores of 
research participants.

Results
Details of the research participants can be found in 
Table  2. Among the forty community pharmacists 
attending the diabetes educational session, the majority 
were male (35, 87.5%). Nevertheless, five female commu-
nity pharmacists, all fresh Pharm D graduates, having an 
overall experience of less than 1  year also attended the 
educational session (5, 12.5%). In contrast, the major-
ity of males (30, 75%) were non-Saudis with a B. Pharm 
degree. Most community pharmacists had a total work 
experience ranging from 6 to 10 years (14, 35%).

Community pharmacist’s preparedness to conduct 
diabetes care clinic
To evaluate the community pharmacist’s clinical knowl-
edge to conduct diabetes clinic, Table 3 compares mean 
knowledge scores before and after the diabetes training 
session. When we compared the knowledge scores of 
community pharmacists before and after the educational 
session, it showed significant differences in all four cate-
gories of the DKT scale (Table 3) (p < 0.05). Following the 
educational session, community pharmacists’ knowledge 
of managing diet in diabetes mellitus and monitoring the 
condition significantly improved (p = 0.001). The knowl-
edge of community pharmacists regarding the use of oral 
hypoglycaemic medications in the management of diabe-
tes mellitus, however, showed the least improvement.

Table 4 shows that compared to male community phar-
macists (9.97 ± 2.76)., females had statistically better 
mean pre-intervention scores (10.5 ± 1.29). The pre-inter-
vention scores of community pharmacists with less than 
3  years of experience was overall were higher (11.5 ± 1) 
than those with more than 3 years of experience.

Community pharmacists’ overall attitudes about man-
aging diabetes have improved, going from a pre-inter-
vention score of 49.74 ± 3.25 to a post-intervention score 
of 52.74 ± 3.42 (p = 0.01). Table 3 shows that the commu-
nity pharmacist’s attitude toward specialized training in 
diabetes management (p = 0.02), preventing microvas-
cular and macrovascular complications of diabetes mel-
litus (p = 0.04), and securing patient’s privacy and rights 
(p = 0.003) showed noteworthy improvements after the 
diabetic educational session. However, the attitude of 
community pharmacists regarding diabetes monitoring 
did not alter considerably (p = 0.07).
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Statistically, no notable variations have been noticed 
across different age groups, gender, educational degree, 
and years of experience on the pre-and post-knowledge 
and attitudes scores of the community pharmacists 
(Table  4). Even though most knowledge and attitude 
scores were reported to be higher following the educa-
tional intervention, three research participants with a 
combined experience of 1–3  years in community phar-
macy did not exhibit any improvement in their attitude. 
Similarly, three research participants with experience 
of more than 10 years in community pharmacy practice 
demonstrated negative improvement in attitude follow-
ing an instructional session (51.33 ± 8.14 vs 48.66 ± 6.02).

Discussion
According to the study’s findings, community pharma-
cists can successfully conduct pharmacist-led diabetes 
clinics in community pharmacy settings across Saudi 
Arabia if provided a structured and targeted diabetes 
education programme delivered by certified diabetes 
educators in collaboration with professional pharmacy 
organizations. The study found that community phar-
macists’ knowledge and attitudes toward diabetes care 

and management improved significantly following 
the educational session. Similar outcomes have been 
reported in Croatia and India, where the clinical exper-
tise of community pharmacists increased following an 
interactive clinical pharmacy workshop [17, 18].

The findings of this pre- and post-educational 
intervention study are also consistent with previ-
ously published studies from around the world, which 
demonstrated that skills and knowledge-enhancing 
programmes can significantly keep community phar-
macists up to date on the latest guidelines and skills 
required for patient-centred pharmaceutical care ser-
vices and to establish result oriented pharmacist-led 
clinics [5, 19, 20].

The Saudi Commission of Health Specialties (SCFHS) 
requires all pharmacists to earn 40 CPD points within 
2  years to renew their practice license. The SCFHS 
standards for CPD points, on the other hand, are not 
structured and do not encourage patient-centred care 
practices at the community pharmacy level. In addition, 
Saudi Arabia does not have a separate pharmacy board 
representing pharmacists at the national level [21–23]. In 
contrast, attending a CPD program in the Western world 

Table 4  Demographic comparison of the change in the knowledge and attitude scores of community pharmacists before and after 
the diabetes care educational session

Variable Change in knowledge Change in attitude

Pre-test mean ± SD Post-test mean ± SD p-value Pre-test mean ± SD Post-test mean ± SD p-value

Gender

 Male 9.97 ± 2.76 14.75 ± 2.15 0.985 49.19 ± 5.89 51.55 ± 4.91 0.492

 Female 10.5 ± 1.29 15.25 ± 0.95 52.25 ± 5.18 54.75 ± 4.57

Age

 25–30 10.10 ± 2.31 14.55 ± 2.48 0.722 51.1 ± 4.45 52.6 ± 4.28 0.972

 31–40 10.00 ± 3.07 15.16 ± 1.53 48.21 ± 6.72 51.57 ± 5.30

 More than 40 9.00 ± 0.1 13.00 ± 0.1 42 43

Total years of experience

 Less than 1 year 11.00 ± 1.58 15.60 ± 1.14 0.998 51 ± 5.29 55.2 ± 4.08 0.289

 1–3 years 11.00 ± 1.41 16.00 ± 1.41 48 ± 8.48 48 ± 4.24

 3–6 years 9.67 ± 2.57 14.67 ± 1.87 50.16 ± 4.01 53 ± 2.93

 6–10 years 9.75 ± 3.41 14.44 ± 2.60 48.12 ± 6.86 50.23 ± 4.96

 More than 10 years 10.40 ± 0.89 15.00 ± 1.58 51.4 ± 6.94 53.2 ± 7.53

Education

 Bachelors in pharmacy 9.88 ± 2.79 14.68 ± 2.18 0.998 49.5 ± 5.9 51.41 ± 4.97 0.885

 Doctor of pharmacy 11.00 ± 1.58 15.60 ± 1.14 51 ± 5.29 55.2 ± 4.08

 Master of pharmacy 10.00 ± 0.01 15.00 ± 0.01 42 51

Years of practice in community pharmacy in Saudi Arabia

 Less than 1 year 10.14 ± 2.61 14.86 ± 1.95 0.957 49.71 ± 4.92 54 ± 4.08 0.498

 1–3 years 11.50 ± 1.00 16.00 ± 1.15 50 ± 5.47 51.25 ± 4.92

 3–6 years 9.53 ± 2.26 14.00 ± 2.44 49.17 ± 7.15 51.76 ± 4.39

 6–10 years 10.22 ± 4.05 15.56 ± 1.23 49.11 ± 4.04 51.77 ± 6.39

 More than 10 years 10.00 ± 1.00 15.33 ± 2.08 51.33 ± 8.14 48.66 ± 6.02
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is well-established and structured and mainly provided 
through national pharmacy boards [24, 25].

The study’s findings support the idea that Saudi Ara-
bia needs a comprehensive, standardized, and structured 
diabetes education programme offered through profes-
sional pharmacy organizations. These programs could 
enhance the community pharmacists’ clinical knowledge 
and skills and improve their ability to provide effective 
diabetes care and monitoring through pharmacist-led 
diabetes clinics.

The authors of this study believe that the methodology 
used in this study and the findings may pave the way for 
future studies in Saudi Arabia that can quantify the long-
term impact of a structured diabetes education program 
on community pharmacist’s preparedness to conduct 
effective diabetes clinics.

This pre-and post-educational intervention study to 
assess community pharmacist’s knowledge and attitudes 
toward diabetes care and management is the first of its 
kind to be carried out in Saudi Arabia or elsewhere in the 
Middle East, as far as the authors are aware.

The sample size of community pharmacists in this 
study may not reflect the knowledge and attitudes of all 
community pharmacists in the country, which could be 
its limitation. The long-term impact of an educational 
session on different time scales will be required in future 
research to assess the preparedness of community phar-
macist’s in conducting effective diabetes clinics at com-
munity pharmacy settings in Saudi Arabia.

Conclusion
The study findings supported that community pharma-
cists in Saudi Arabia could contribute toward the preven-
tion and management of diabetes mellitus by establishing 
pharmacist-led diabetes clinics, provided they get struc-
tured professional training from certified diabetes educa-
tors. The study’s findings underlined the importance of a 
countrywide structured training and skills development 
programme given by professional pharmacy organisa-
tions in increasing community pharmacists’ diabetes 
knowledge and patient-centred attitude.

Acknowledgements
The authors would like to acknowledge and thank Dr. Osama Alfayez for deliv‑
ering the educational lecture and helping in this research The authors would 
also like to acknowledge all the study participants who agreed to participate 
in this research.

Author contributions
Conceptualization, MKR, ZUB; methodology, MKR, ZUB; formal analysis, MKR, 
SHS; investigation, MKR, AA; resources, MKR, AA; writing—original draft prepa‑
ration, MKR; writing—review and editing, MKR, SHS, ZUB and AA; supervision, 
ZUB; funding acquisition, MKR, AA. All authors have read and agreed to the 
published version of the manuscript.

Funding
The authors have not received any funding for this research work.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The ethics and scientific research committee of the Qassim University of Saudi 
Arabia granted ethical approval for this study (R 19/06/2019).

Consent for publication
Not applicable.

Competing interests
The authors have declared that they have no competing interests.

Received: 18 May 2023   Accepted: 10 July 2023

References
	1.	 Aldossari KK, Aldiab A, Al-Zahrani JM, Al-Ghamdi SH, Abdelrazik M, Batais 

MA, et al. Prevalence of prediabetes, diabetes, and its associated risk fac‑
tors among males in Saudi Arabia: a population-based survey. J Diabetes 
Res. 2018. https://​doi.​org/​10.​1155/​2018/​21946​04.

	2.	 Ahmad M, Alslamah T, Alannaz S, Shaik R, Ahmad R, Yusuf M, et al. Preva‑
lence of micro and macrovascular complications and their risk factors in 
type 2 diabetes in Saudi Arabian population: an analysis from SHIS. Eur 
Rev Med Pharmacol Sci. 2021;25:4308–16.

	3.	 Alramadan MJ, Magliano DJ, Almigbal TH, Batais MA, Afroz A, Alramad‑
han HJ, et al. Glycaemic control for people with type 2 diabetes in Saudi 
Arabia—an urgent need for a review of management plan. BMC Endocr 
Disord. 2018;18(1):1–12.

	4.	 Khan Y, Imershein S, Maryniuk M, Armian H, Turkistani SA, Bayoumi 
AH, et al. A program utilizing community pharmacists to improve 
diabetes education in the Kingdom of Saudi Arabia. Int J Pharm Pract. 
2020;28(1):49–55.

	5.	 Chen H-Y, Lee T-Y, Huang W-T, Chang C-J, Chen CM. The short-term 
impact of a continuing education program on pharmacists’ knowledge 
and attitudes toward diabetes. Am J Pharm Educ. 2004;68(5):1–5.

	6.	 Jahangard-Rafsanjani Z, Sarayani A, Nosrati M, Saadat N, Rashidian 
A, Hadjibabaie M, et al. Effect of a community pharmacist–delivered 
diabetes support program for patients receiving specialty medical care: a 
randomized controlled trial. Diabetes Educ. 2015;41(1):127–35.

	7.	 Abdulrhim S, Sankaralingam S, Ibrahim MIM, Awaisu A. The impact of 
pharmacist care on diabetes outcomes in primary care settings: an 
umbrella review of published systematic reviews. Prim Care Diabetes. 
2020;14(5):393–400.

	8.	 Scott DM, Boyd ST, Stephan M, Augustine SC, Reardon TP. Outcomes 
of pharmacist-managed diabetes care services in a community health 
center. Am J Health-Syst Pharm. 2006;63(21):2116–22.

	9.	 Rasheed MK, Alqasoumi A, Hasan SS, Babar ZUD. The community phar‑
macy practice change towards patient-centered care in Saudi Arabia: a 
qualitative perspective. J Pharm Policy Pract. 2020;13(1):1–9.

	10.	 Rasheed MK, Hasan SS, Babar ZUD. Community pharmacist’s knowl‑
edge, attitude, roles and practices towards patient-centred care in Saudi 
Arabia: a systematic review of the literature. J Pharm Health Serv Res. 
2019;10(1):101–15.

	11.	 Saini B, Smith L, Armour C, Krass I. An educational intervention to train 
community pharmacists in providing specialized asthma care. Am J 
Pharm Educ. 2006;70(5):118.

	12.	 Alanazi AS, Alfadl AA, Hussain AS. Pharmaceutical care in the community 
pharmacies of Saudi Arabia: present status and possibilities for improve‑
ment. Saudi J Med Med Sci. 2016;4(1):9.

	13.	 Fitzgerald JT, Funnell MM, Hess GE, Barr PA, Anderson RM, Hiss RG, et al. 
The reliability and validity of a brief diabetes knowledge test. Diabetes 
Care. 1998;21(5):706–10.

https://doi.org/10.1155/2018/2194604


Page 7 of 7Rasheed et al. Journal of Pharmaceutical Policy and Practice           (2023) 16:87 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	14.	 Collins G, Mughal S, Barnett A, Fitzgerald J, Lloyd C. Modification 
and validation of the revised diabetes knowledge scale. Diabet Med. 
2011;28(3):306–10.

	15.	 Anderson RM, Fitzgerald JT, Funnell MM, Gruppen LD. The third version of 
the diabetes attitude scale. Diabetes Care. 1998;21(9):1403–7.

	16.	 Carstensen B, Plummer M, Laara E, Hills M. Epi: a package for statistical 
analysis in epidemiology. R package version 2.46. 2022.

	17.	 Vigneshwaran E, Harichandana V, Sadiq MMJ, Alavudeen SS, Khan NA, 
Ahmed T. Knowledge, attitude and practice of community pharmacists 
towards adverse drug reactions reporting. J Young Pharm. 2020;12(1):75.

	18.	 Zekan L, Mestrovic A, Perisin AS, Bukic J, Leskur D, Rusic D, et al. Improving 
community pharmacists’ clinical knowledge to detect and resolve drug-
related problems in Croatia: a before/after survey study investigating the 
efficacy of an educational intervention. BMJ Open. 2020;10(6): e034674.

	19.	 Elkalmi RM, Hassali MA, Ibrahim MIM. Impact of educational intervention 
for improving pharmacist knowledge in adverse drug reactions (ADR) 
reporting: experience from Malaysia. Open Drug Saf J. 2011;2(1):47–53.

	20.	 Khalili H, Mohebbi N, Hendoiee N, Keshtkar A-A, Dashti-Khavidaki S. 
Improvement of knowledge, attitude and perception of healthcare work‑
ers about ADR, a pre-and post-clinical pharmacists’ interventional study. 
BMJ Open. 2012;2(1): e000367.

	21.	 Al-Jedai A, Qaisi S, Al-Meman A. Pharmacy practice and the health care 
system in Saudi Arabia. Can J Hosp Pharm. 2016;69(3):231.

	22.	 Almeman A, Al-Jedai A. Pharmacy practice in the Kingdom of Saudi 
Arabia. In: Pharmacy practice in developing countries. London: Elsevier; 
2016. p. 171–97.

	23.	 Al-Ghananeem AM, Malcom DR, Shammas S, Aburjai T. A call to action 
to transform pharmacy education and practice in the Arab world. Am J 
Pharm Educ. 2018;82(9):7014.

	24.	 Manchester Uo. Pharmacist CPD program overview 2022. https://​www.​
manch​ester.​ac.​uk/​study/​maste​rs/​cours​es/​list/​11951/​pharm​acist-​cpd/. 
Accessed 1 May 2022.

	25.	 Owen JA, Skelton JB, Maine LL. Advancing the adoption of continu‑
ing professional development (CPD) in the United States. Pharmacy. 
2020;8(3):157.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.manchester.ac.uk/study/masters/courses/list/11951/pharmacist-cpd/
https://www.manchester.ac.uk/study/masters/courses/list/11951/pharmacist-cpd/

	Impact of an educational program on community pharmacist’s preparedness to conduct pharmacist-led diabetes clinic in Saudi Arabia
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Instrument development
	Knowledge test
	Attitude test

	Data collection
	Analysis of the data

	Results
	Community pharmacist’s preparedness to conduct diabetes care clinic

	Discussion
	Conclusion
	Acknowledgements
	References


