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 To assess the impact of an E-learning diabetes education workshop on 

Nigerian student pharmacists attending Nnamdi Azikiwe University 

(NAU) of Nigeria. A diabetes education workshop consisting of four part 

pre-recorded lecture (three hours), hands on activities, and patient 

counseling exercises were offered by a UC San Diego, Skaggs School of 

Pharmacy and Pharmaceutical Sciences (SSPPS) faculty clinical specialist 

via an E-learning method. Attendance was voluntary. A printed pre- and 

post-survey was used to assess Nigerian student pharmacists baseline 

knowledge and comfort level of different areas of diabetes self-care 

management. Each survey took approximately 20-30 minutes. Data was 

analyzed using t-test to determine the significance. This study included 37 

(15 males and 22 females) student pharmacists aged 21-28 years old 

attending NAU and who consented to attend the workshop in partnership 

with RISE Clinic in Nigeria. Comparison of the pre- and post-survey scores 

showed significant increases in the Nigerian student pharmacist’s 

confidence and ability provide diabetes self-care after participating in the 

workshop (p < 0.001). Confidence in insulin use increased by 48.6% 

(p<0.001) and diabetes knowledge increased by 21.8% (p<0.001). An 

exponential increase of diabetes knowledge was noted in two case studies. 

Both showed an increase in overall score (i.e. 37% and 22%, respectively) 

with highly significant relationship. Students gained knowledge, with mean 

scores of 77% and 6% on post-survey case questions (compared to 55% and 

39% on pre- survey). An E-learning diabetes self-care educational 

workshop successfully helped NAU student pharmacists increase their 

understanding, confidence and ability to educate and train diabetic patients. 

This study demonstrates the positive collaboration between schools of 

pharmacy using E-learning and may serve as an example for future 

educational opportunities.   

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The pharmacy profession continues to strive for pharmacists to be recognized as health care providers, 

especially for billing purposes. Pharmacists are capable of providing a number of health care related services 
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beyond dispensing medications [1]. Schools and colleges of pharmacy have enhanced their curriculum in 

order to train confident and competent future pharmacists. As part of the interdisciplinary team, pharmacists 

are involved in direct patient care and provide a wide level of services including comprehensive medication 

management, education, and consultation services [2]. Evidence suggests that a variety of educational 

experiences (e.g., advanced pharmacy practice experiences (APPE) and diabetes-focused) can positively 

influence student pharmacist's knowledge, attitudes, and/or skills regarding diabetes or other conditions 

related to diabetes [3- 5]. 

 

Pharmacy practice in Nigeria is largely product focused, although it contains fragments of clinical pharmacy 

and pharmaceutical care [6], [7]. Pharmacy education in Nigeria provides a curriculum, which is scientific, 

and laboratory based. To play an active role in the patients care with other health care providers, pharmacists 

should be integrated into the healthcare team for the benefit of the patient. Nnamdi Azikiwe University (NAU) 

has made bold steps to strengthen their Clinical Pharmacy curriculum, and this has now opened opportunities 

for other faculties of pharmacy in Nigeria. However, major challenges exist including low level of appropriate 

academic faculty, disparity within the pharmacy profession, limited faculties of pharmacy, and limited 

development/enforcement of areas of specialization for pharmacists in hospital and community practice [8- 

10]. Diabetes teaching programs have been evaluated in various studies; however, most consist of electives 

or therapeutics courses offered in the third or fourth year of the curriculum or postgraduation [11- 14]. The 

universities have witnessed the positive yearning of studying online among the aspirants. In today's fast-

moving world, E-learning in Nigeria is widely recognized and accepted. Nigeria is one of Africa’s top 10 

internet countries, with 48.4 million people using the internet, which is 28% of the total Nigeria population 

[15], [16]. 

 

For this study, NAU pharmacy school utilized the E-learning program by participating in pre-recorded 

diabetes lectures and workshops from a UC San Diego SSPPS clinical faculty member and students. Their 

knowledge and confidence at baseline and after the lecture/workshop series were compared.  Currently there 

is no Diabetes Self-Care Education Program in place at NAU pharmacy school. The objective was to measure 

knowledge obtained and student confidence in providing diabetes education, evaluate the effectiveness of the 

E-learning diabetes education program at NAU in the short-term. 

 

2. Methodology 

A diabetes education workshop consisting of four-part pre-recorded lecture (three hours), hands on activities, 

and patient counseling exercises were offered by a UC San Diego, Skaggs School of Pharmacy and 

Pharmaceutical Sciences (SSPPS) faculty clinical specialist via an E-learning method. Attendance was 

voluntary. The lectures provided a general overview of diabetes, insulin overview and administration, and 

diabetic foot care. After the lectures were completed, students participated in two corresponding hands-on 

workshops, one on insulin administration and another on performing a diabetic foot exam. 

 

A printed pre- and post-survey was used to assess Nigerian student pharmacists baseline knowledge and 

comfort level of different areas of diabetes self-care management. Once the students completed the lecture 

series and workshops, they were asked to complete a post-survey, with questions identical to the pre-survey. 

The pre-test survey was administered in person by SSPPS students and took approximately 10-15 minutes to 

complete and the post-survey took approximately 20-30 minutes to complete. Data was analyzed using t-test 

to determine the significance. 

 

Pharmacy students attending NAU and who consented to attending Realizing Interdisciplinary System of 

Excellence (RISE) Clinic Nigeria were offered to participate in this study. E-learning diabetes education 
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lectures and workshops were offered, and attendance was voluntary. All student pharmacists at NAU were 

identified by NAU faculty and were asked to volunteer for this study. Informed consent was obtained from 

all study subjects. This study was reviewed and approved by the UC San Diego Human Research Protections 

Program. 

 

2.1 Data Analysis/Statistical Analysis 

Descriptive statistics were used to summarize findings, and repeated measures ANOVA with post-hoc Tukey-

Kramer Multiple-Comparison Test for pairwise comparisons were used to detect differences between the 

survey results, with p<0.05 considered significant. 

 

3. RESULTS 

This study included 37 (15 males and 22 females) pharmacy students aged 21-28 years old attending NAU 

and who consented to attending RISE Clinic Nigeria to participate in the training sessions. Table 1 describes 

the status of overall diabetes knowledge among the pharmacy students before and after lecture/workshops. 

To assess the diabetes knowledge, a series of questions were asked. A total of ten questions were asked about 

diabetes disease knowledge their risks and complications, types of diabetes and their signs/symptoms, 

monitoring and management of diabetes. Statistically the results are highly significant, and their p-values is 

less than 0.001. Overall, an increase in knowledge was noted ranging from 13% to 53.4%. Comparison of the 

pre- and post-survey scores showed significant increases in the Nigerian student pharmacist’s confidence and 

ability after participating in the E-learning DSEP (p < 0.001). 

 

Table: 1: Overall Diabetes Knowledge 

Overall Diabetes Knowledge Pre 

(n) 

Pre 

(%) 

Post 

(n) 

Post 

(%) 

% 

Increase 

P-Value 

Diabetes as a disease 3.92 78.4 4.73 94.6 16.2 P<0.001 

Risk factors for diabetes 3.95 79 4.73 94.6 15.6 P<0.001 

Complications of diabetes 3.86 77.2 4.68 93.6 16.4 P<0.001 

Difference between type 1 and type 2 diabetes 4.16 83.2 4.81 96.2 13 P<0.001 

Signs and symptoms of diabetes 3.95 79 4.68 93.6 14.6 P<0.001 

Nutrition therapy 3.62 72.4 4.57 91.4 19 P<0.001 

Exercise guidelines 3.59 71.8 4.51 90.2 18.4 P<0.001 

Insulin therapy 3.08 61.6 4.51 90.2 28.6 P<0.001 

Glucose monitors 3.32 66.4 4.51 90.2 23.8 P<0.001 

Diabetes foot exams 2.14 42.8 4.81 96.2 53.4 P<0.001 

Average 3.56 71.2 4.65 93 21.8 P<0.001 

Scale of 1-5. 1=Poor, 5=Excellent 

 

Table 2 describes the status of confidence regarding insulin use among the pharmacy students before and 

after lecture/workshops. To assess the confidence, a series of questions were asked. A total of seven questions 

were asked about types of insulin therapies, proper technique for insulin injection, sign and symptoms of 

hypoglycemia and their management. Statistically the results are highly significant, and their p-values is less 

than 0.001. Overall, an exponential increase of knowledge was noted ranging from 30.8% to 69.6%. 

 

Table: 2: Confidence Regarding Insulin Use 

Confidence Regarding Insulin Use Pre 

(n) 

Pre 

(%) 

Post 

(n) 

Post 

(%) 

Increase 

% 

P-Value 
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Explaining the different type of Insulin and their 

actions (Onset, peak, duration of action) 

2.14 42.8 4.08 81.6 38.8 P<0.001 

Teaching a patient the proper technique for Insulin 

injection 

1.76 35.2 4.73 94.6 59.4 P<0.001 

Discussing Insulin therapies with a patient 2.03 40.6 4.35 87 46.4 P<0.001 

Administering an insulin injection to yourself 1.38 27.6 4.86 97.2 69.6 P<0.001 

Administering an insulin injection to a patient 1.68 33.6 4.84 96.8 63.2 P<0.001 

Teaching patients the signs and symptoms of low 

blood glucose 

3.14 62.8 4.68 93.6 30.8 P<0.001 

Teaching patients how to treat low blood glucose 2.97 59.4 4.57 91.4 32 P<0.001 

Average 2.16 43.2 4.59 91.8 48.6 P<0.001 

Scale of 1-5. 1=Poor, 5=Excellent 

 

Table 3 describes the status of confidence regarding diabetes education among the pharmacy students before 

and after lecture/workshops. To assess the confidence, a series of questions were asked. A total of seven 

questions were asked about types of diabetes knowledge. Statistically the results are highly significant, and 

their p-values is less than 0.001. Overall, an exponential increase of knowledge was noted ranging from 13% 

to 16.2%. 

 

Table: 3: Confidence Regarding Diabetes Education 

Confidence Regarding Diabetes Education Pre 

(n) 

Pre 

(%) 

Post 

(n) 

Post 

(%) 

% 

Increase 

P-

Value 

I am confident in my knowledge of the causes 

of diabetes. 

4.11 82.2 4.89 97.8 15.6 P<0.001 

I am fully aware of the physiologic changes 

that occur when a patient has diabetes. 

4.05 81 4.76 95.2 14.2 P<0.001 

I am confident in my ability to explain the 

differences between type 1 and type 2 

diabetes. 

4.27 85.4 4.95 99 13.6 P<0.001 

I know the risk factors related to diabetes. 4.22 84.4 4.92 98.4 14 P<0.001 

I feel confident screening a patient for 

diabetes. 

3.95 79 4.76 95.2 16.2 P<0.001 

I feel confident discussing exercise as part of 

a therapeutic regimen in treating diabetes. 

4.05 81 4.78 95.6 14.6 P<0.001 

I feel confident making dietary 

recommendations to patients with diabetes 

4.03 80.6 4.68 93.6 13 P<0.001 

Average 4.10 82 4.82 96.4 14.4 P<0.001 

Scale of 1-5. 1=Poor, 5=Excellent 

 

Table 4 describes the knowledge gain by the students. Therefore, to assess the effectiveness, two cases were 

discussed with the pharmacy students. There is an increase of score noted in both cases and statistically highly 

significant between pre and pot knowledge test administered. 

 

Table: 4: Diabetes Knowledge Assessment 

https://www.teikyomedicaljournal.com/


ISSN: 03875547 

Volume 45, Issue 05, July, 2022 

  

6641 
 

 
 

 
 

4. Discussion 

Diabetes education and self-care management are an important part of pharmacy curriculum and there is no 

current published data available in the setting of Nigeria. The current study was designed to assess the impact 

of E-learning on student pharmacists who attended NAU in Nigeria. We developed two survey tools: baseline 

assessment and follow-up assessment in which a series of questions are present which described overall 

diabetes knowledge, insulin use and diabetes education with two cases. After baseline assessment, an E-

learning workshops/lectures were taught to pharmacy students of Nigeria and results showed that an increase 

of effectiveness up to 69.6% in some questions. While in the case studies, the increase percentage was 22% 
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and 37% respectively. Another study was conducted by Kendra et al in 2020 on Impact of student pharmacists 

teaching a diabetes self-management education. The knowledge score was increased from 68.4% to 81.8% 

[17]. Overall, there is marked significant improvement in diabetes knowledge and confidence. The study 

subjects perceived that their knowledge was increased significantly. Therefore, in the diabetes knowledge 

section, the pharmacists learned about foot exams and their confidences increased up to 53.4% and knowledge 

about insulin therapy increased up to 28.6%. In confidence regarding insulin section, maximum confidence 

increased in insulin injection to self-up to 69.6% followed by insulin injection to patients 46.4%. This type 

of hands on learning activities help to reduce the fear of insulin injection. In the last section (i.e. confidence 

regarding diabetes education) 16.2% increase confidence noted in screening a patient for diabetes followed 

by 14.6% noted about discussing exercise as part of the therapy management with the patients. After taking 

part in the program, participants scored significantly higher on the knowledge test in the follow-up surveys. 

Nigerian Student pharmacists were able to effectively assimilate and maintain knowledge from this diabetes 

self-care education program. 

 

5. Conclusion 

An E-learning diabetes self-care education experience consisting of a four-part lecture series of pre-recorded 

lectures and two workshops given to 37 Nigerian pharmacy students increased diabetes knowledge and 

confidence in diabetes education. Every question in the pre-survey compared to the post-survey was 

significantly different (p<0.001). Students gained knowledge, with mean scores of 77% and 76% on post-

survey case questions (compared to 55% and 39% on pre- survey). E-learning diabetes education helped 

Nnamdi Azikiwe University pharmacy students gain knowledge, confidence, and ability in diabetes. 
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