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Abstract 
 
Objective: This study aimed to evaluate the knowledge among pharmacists towards DM diagnosis and management. Methods: This was a 

comparative study that was carried out in the diabetic clinic in a governmental hospital at King Saud Hospital, Unaizah City, in Saudi Arabia, 

for eight months, starting from June 2015. The study consists of three phases 1) a pre-test survey for the pharmacist regarding their knowledge 

on diabetes by using the Michigan Diabetes Knowledge Test (MDKT); 2) a training program that delivered for five consecutive days; 3) a 

post-test survey consisting the same component used for pre-test component but was implied to check any improvement achieved after the 

training program. Findings: Out of 15 pharmacists taking care of diabetic patients, nine pharmacists who work at the out-patients clinic were 

randomly selected to participate in this study. The impact of the training program on the outpatients’ pharmacists’ knowledge was investigated 
before and after the training. The knowledge of the pharmacist significantly improved after the training. Pharmacists’ knowledge about T2DM 

has mean pre-score of 17.22, mean post-score of 20.78, and mean difference of -3.556 (P=0.005). Conclusion: The training program on 

pharmacists contributed to an improvement in the pharmacists’ knowledge, furthermore, enhanced their communication with the patient about 

T2DM. Pharmacists in all settings have a positive role in the health management process. 
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INTRODUCTION 
 
The autoimmune destruction of pancreatic β-cells is one of 

the pathogenic processes that cause the development of 

diabetes.[1] This disease is associated with disturbance in 

carbohydrate, fat and protein metabolisms caused by the 

deficient insulin action on target tissues.[2] Deficient insulin 

action results from inadequate insulin secretion. Type 2 

diabetes mellitus (T2DM), or non-insulin-dependent 

diabetes, is one of the 3 types of diabetes and comprised the 

majority of diabetic patients (90–95%).[3] 

A pharmacist is an important “care of elderly” team member 
and educational resource for a physician, health provider, 

caregiver, and older patients.[4] Due to the non-compliance 

with a complicated medication regimen, there are adverse 

side effects of drug-drug interactions and drug-disease 

interactions.[5] According to Turnheim, 2004 the population- 

is aging, and the right kind of people to do drug therapy 

management, who can demonstrate certain competencies, 

are needed.[6]   

The primary medical evaluation of patients with DM involves 

a variety of strategies to provide adequate education to the 

patients and to consider diabetes self-management education 

as an integral part of diabetes management with dietary 

planning, pharmacotherapy, and exercise.[2, 7] For good 

implementation of self-management in therapeutic plans, a 

combination of behavioral strategies to improve self-

management requires a multidisciplinary team effort from 

physicians, pharmacists, and nurses.[2]  

By offering the highest level of drug treatment, the 

pharmacist can play an active role in the management of the 

DM medication and its associated complications.[8, 9] The 

pharmacist can also use the patient education approach to 

ensure that his or her older patients have a thorough 

understanding of their illness and treatment, thus leading to 

the attainment of successful clinical results.[10] Therefore, in 

this study, we aim to investigate the knowledge among 

pharmacists towards DM diagnosis and management.  
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METHODS 

Study Design:  
This was a comparative study used longitudinal method to 

compare the patient’s adherence before (pre-intervention 

period) and after the intervention (post-intervention period). 

This study was carried out in the diabetic clinic in a 

governmental hospital at King Saud Hospital, Unaizah City, 

in Saudi Arabia, for eight months, starting from June 2015. 

The study consists of three phases. The first phase was a pre-

test survey for the pharmacist regarding their knowledge of 

diabetes by using the Michigan Diabetes Knowledge Test 

(MDKT). Secondly, a training program that delivered for five 

consecutive days involving the group of Saudi registered 

pharmacists working at King Saud Hospital. Thirdly, is a 

post-test survey consisting of the same component used for 

the pre-test component but was implied to check any 

improvement achieved after the training program. The study 

was approved by the Qassim Research Ethics Committee and 

the Faculty of Pharmacy, Universiti Teknologi Mara. 

Study Population:  
Out of 15 pharmacists taking care of diabetic patients, nine 

pharmacists who work at the out-patients clinic were 

randomly selected to participate in this study. Pharmacists 

working in the outpatients' department (9 pharmacists) with 

minimum experience of one year in the pharmacy department 

were selected for this study. The selected pharmacists were 

trained and equipped with the necessary information about 

medication intervention to improve T2DM patients. Random 

techniques and clinical results obtained from the hospital 

were used to ensure that accurate numbers are represented. 

The sample chosen is used to represent the given population 

in the study and to generalize the research findings. Random 

sampling techniques are perhaps the most accessible method 

where every elderly patient has an equal chance of being 

included in the study. 

Inclusion Criteria:  
The inclusion criteria of pharmacist selection were included: 

1) works at outpatients department; 2) minimum of one year 

experience; 3) obtained a license from Saudi Arabia council; 

4) minimum of degree holders; 5) works at the King Saud 

Hospital.  

Exclusion Criteria:  
Trainee pharmacist, diploma degree holder, and pharmacists 

who refused to participate in the present study. 

Intervention Program:  
The training program included all 9 pharmacists who 

involved in outpatient care that were recruited into the study. 

The researcher selected all those pharmacists because they 

were working in the outpatients' department, and were 

responsible for counseling and recommendation of 

medication in the hospital. The program was aimed at 

improving the knowledge of the pharmacist specifically for 

T2DM patients. This is an in-service training program 

adapted from an established certified Medication Therapy 

Adherence Clinic (MTAC) program for pharmacists in 

Malaysia. The contents of the educational materials were 

customized to include issues on medication adherence on 

elderly diabetic patients. The materials were delivered 

through informative lectures, demonstrations and 

experimental learning components including hands-on 

attachments at the specific diabetic clinics. Posters and 

leaflets were also distributed to explain the major issue of the 

research in one paper. The program was delivered within five 

days over a total of 10 contact hours. One module was taught 

per day while two modules comprising case studies and tips 

for elderly diabetic Mellitus patients were delivered to the 

pharmacist on the fifth day. The modules aimed to provide 

the pharmacist with the knowledge of medication therapy 

adherence on elderly diabetic patients and the necessary skills 

to provide diabetic counseling for elderly diabetic patients.   

Knowledge Test for Pharmacists:  
The survey documented evaluated the pharmacists’ diabetes 
knowledge based on a validated 23 item questionnaire. The 

survey instruments are based on The Michigan Diabetes 

Research and Training Centre (MDRTC). The pre-post and 

post-test of pharmacist knowledge were conducted before 

and after the training program respectively.   

Statistical Analysis 
Data were analyzed through Statistical Package for Social 

Science (SPSS) for Windows, version 22.0. The level of 

statistical significance was set at p<0.05 for all analyses. 

Exploration of the data was performed before determining 

missing values and the normality of the variables. Both 

descriptive and inferential statistics were used in the process 

of data analysis. The data were analyzed using both 

independent sample t-test and ANOVA to investigate if there 

are any significant differences among the variable. 

RESULTS 

Demographic Data:  
Nine outpatient pharmacists were selected from the King 

Saud Hospital, Unaizah City, where, the majority of the 

pharmacists were males that comprised of the total 

percentage of 88.9% compared to the female pharmacists 

which were cited to be only around 11%. This result indicates 

that, in the context of Saudi Arabia, 65% of the working 

pharmacists were males and 35% were females.  

The pharmacists’ ages within 31–35 years old group 

comprised the majority of total pharmacists (44.4%) working 

in the King Saud Hospital. 77.8% of the pharmacist were 

Saudi Arabian. Furthermore, 77.8% of the pharmacists were 

within the U52 grade. Only 22.2% of pharmacists have more 

than eleven years of working experience. The majority of the 

pharmacists were married (88.9%). Also, 88.9% of the 

pharmacists were bachelor degree holders, Table 1.  

Results of intervention Program:  
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The intervention program provided for the outpatient 

pharmacist was used to describe a specific area of interest in 

this study. Knowledge of T2DM among the pharmacists was 

obtained using the research items comprising 23 multiple-

choice questions. A score of 1 was given for each correct 

answer and 0 for the conflicting. The maximum obtainable 

score was 23 and the minimum was 0.001. The pharmacists’ 
overall pre-test and post-test scores were compared based on 

the number of questions answered correctly. Descriptive 

analysis deduced from Chi-square regarding pharmacists’ 
knowledge was used to compare before and after the training 

program as shown in Table 2. Pharmacists’ knowledge about 
T2DM has a mean pre-score of 17.22, a mean post-score of 

20.78, and a mean difference of -3.556. Paired sample t-test 

difference of -4.880 and was significantly related at 0.001 and 

0.005 levels.  

DISCUSSION 

The lack of suitable counseling from medical and 

paramedical staff is a major contributor to poor adherence.[11] 

It is evident that pharmacists have a significant impact on 

improving patient’s adherence by providing proper 
counseling, and such counseling should be well-synchronized 

with the prescribed eradication therapy.[12] This is because 

patients require a thorough explanation addressing the 

treatment rationale and the possible side effects that they may 

encounter during the therapy.[13] Also, pharmacists should 

participate in the medical matter in designing, implementing 

and monitoring the patient's therapeutic behavior to yield 

favorable outcomes for the patient. Furthermore, pharmacists 

are expected to recognize the potential drug reactions, resolve 

and prevent such potential drug reactions while providing 

patients with the required counseling.[14]   

The American Society of Health-System Pharmacist (ASHP) 

guidelines have shown that the process of patient education 

and counseling is more effective when conducted in a room 

or a space that protects the patient’s privacy.[15] Such 

education and counseling improved the understanding of the 

clinical features of DM and provided the pharmacological 

knowledge regarding medications among elderly patients, 

which consequently enhanced adherence to the 

medications.[16]  

In a review article by Bartels (2004), many factors including 

patient beliefs about diabetes, lack of information (the 

inability to understand the disease and the treatment 

regimen), concomitant disease status, social support, elderly, 

poor communications with health care providers and financial 

factors contributed to poor medication adherence in 

T2DM.[17] The information from those two reviews was 

supported by the newly published systematic review of the 

literature regarding medication adherence and diabetes by 

Odegard and Capoccia’s [18] and Bartels, 2004.[17]  

The impact of the training program on the outpatients’ 
pharmacists’ knowledge was investigated before and after the 
training.  The knowledge of the pharmacist significantly 

improved after the training. The training program seeks to 

explore pharmacists’ knowledge about T2DM. The program 
comprised of pre-intervention and post-intervention 

corresponding to the response before and after the 

intervention. The training program served as an important 

platform to understand the depth of knowledge of the 

pharmacist to significantly improve medication adherence. 

Findings of the study show that the knowledge about the 

classes of food (i.e., fat, carbohydrate) improved after the 

intervention. Knowledge about the HbA1c test that was used 

to measure average blood glucose levels among the elderly 

with T2DM improved after the intervention program. The 

effect of exercise as a way to control blood glucose improved 

as well as the symptoms of numbness and tingling as related 

to patients with T2DM. The pharmacist intervention extended 

to incorporate the signs associated with ketoacidosis, the 

intermediate-acting insulin (NPH or Lente) reaction on 

patients. The knowledge was dedicated to enhancing the 

awareness and the measure to combat T2DM among the 

elderly. Knowledge about low and high blood glucose and its 

causes were among important knowledge-based training 

initiated to improve the elderly with T2DM in this study. This 

implies that pharmacists’ knowledge can be positively used 
to improve a patient’s health. The training program enhances 
the effectiveness of T2DM medication in Saudi Arabia. The 

pharmacist training program about T2DM is essential to 

improve medication conditions.[19] 

Findings show that pharmacists require a training program to 

strengthen their knowledge of specific health care. The pre-

test and post-test on the knowledge about the best method for 

testing blood glucose; the effect of unsweetened fruit juice on 

blood glucose was the same before and after the intervention 

program. Knowledge about the causes of infection and the 

recommended way to take good care of elderly feet among 

those with T2DM received no improvement before and after 

the intervention program.[1, 20, 21] The knowledge of the 

pharmacist on the effect of an insulin reaction and the impact 

of skipping insulin on the blood glucose level was the same 

after the training. Lack of improvement witnessed during the 

training program was attributed to distraction.[22] Therefore, 

to improve the outcome of the training, tape or recorded 

information can be used during the training to replay and to 

ensure that all that was taught was fully understood by the 

pharmacist.  

Findings show that the training program has no impact on 

some items that were evaluated during the program. 

Pharmacists’ knowledge about the diabetes diet and the effect 
of infection on T2DM patients reduced after the training. The 

appropriate ways to take good care of patients’ feet and to 
treat low blood glucose were among important knowledge 

that is not addressed by pharmacists. These findings showed 

that the knowledge of pharmacists before the program was 

better in their understanding of patients with T2DM.[23] This 

reduction in knowledge could be attributed to 

misunderstanding the learning content that was delivered 

during the program. It is believed that with tapes and CDs, 
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pharmacists can replay and remember exactly what was 

initially taught and thus improve their learning outcome. 

Based on the statistical analysis, training program 

significantly improved pharmacists’ knowledge and were 
useful in administering T2DM medication. The result of this 

study indicates that the training program significantly gave a 

positive impact on pharmacists’ knowledge regarding the 
management of elderly patients with T2DM. The results of 

several studies were consistent with the result of a recent 

study.[24, 25] 

Limitations:  
The training program performed to a limited number of 

pharmacists working in King Saud Hospital, which required 

a large number of pharmacists to investigate the real impact 

of the training program on pharmacists’ knowledge more 
than one health center. There was no pharmacist education 

program in Saudi Arabia, especially in King Saud Hospital. 

For that matter, the researcher had adopted the DM education 

program regarding elderly patients with T2DM and patient 

counseling from several references. 

Recommendations:  
The pharmacists need to undergo series of training to possess 

the capability of improving the clinical outcome in elderly 

diabetic patients that requires patients to carry out and to 

sustain a complex set of self-care behaviors, including taking 

medications, monitoring blood glucose levels, following a 

diet, engaging in regular exercise, and caring for their feet. 

CONCLUSION:  

The study investigates the impact of the training program on 

the pharmacist to improve the knowledge of pharmacists on 

T2DM among the elderly in Unaizah, Saudi Arabia. The 

present study showed that training programs on pharmacists 

contributed to an improvement in the pharmacists’ 
knowledge, furthermore, enhanced their communication with 

the patient about T2DM.  Pharmacists in all settings have a 

positive role in the health management process. The present 

study could encourage pharmacists in Saudi Arabia to design 

initiatives to increase the frequency and quality of monitoring 

in community pharmacy. Pharmacists can help to improve the 

quality of adherence to medications in T2DM elderly patients 

at the diabetic clinic in King Saud Hospital, Unaizah City in 

Saudi Arabia.   

The pharmacists in Saudi Arabia can use the finding of this 

study to improve their training programs and education about 

elderly patient’s adherence to diabetes education. The present 
study found that the intervention program enhanced 

knowledge and medication adherence. Thus diabetes 

knowledge is a necessity in management and care of T2DM. 

Knowledge of T2DM is an integral part of the health need for 

DM care. The findings of the present study can be used for 

decision-makers to improve vision 2030 medication in the 

King Saud Hospitals.  

Pharmacists initiated training programs that need to be taken 

into consideration when designing adherence interventions 

for elderly patients. Pharmacists expressed interest in asking 

monitoring related questions. It is important to improve 

patient-centered communication to provide medication 

adherence. Knowledge of T2DM enhances medication 

outcomes.  

Pharmacists should be trained to seek out patient’s 
perspectives about their health. This study provided pieces of 

evidence from pharmacist’s knowledge supporting 
medication. Interaction with the patients is an important step 

to increase medication monitoring and to promote health to 

the elderly with T2DM in Saudi Arabia.   

ACKNOWLEDGMENT:  

None 

Conflict of Interest:  
None 

Funding Source:  
None. 

REFERENCES 
1. Johar D, Ahmed SM, Al-Dewik N, Bahbah EI, Omar NH, Mustafa M, 

Salman DO, Fahmey A, Mottawea M, Azouz RA, Bernstein L. 

Diabetes-Induced Proteome Changes Throughout Development. 

Endocrine, Metabolic & Immune Disorders-Drug Targets (Formerly 

Current Drug Targets-Immune, Endocrine & Metabolic Disorders). 

2019 Sep 1;19(6):732-43. 

doi:10.2174/1871530319666190305153810. 

2. American Diabetes Association. Diagnosis and classification of 

diabetes mellitus. Diabetes care. 2014 Jan 1;37(Supplement 1):S81-

90. doi:10.2337/dc12-s064. 

3. American Diabetes Association, Diagnosis and classification of 

diabetes mellitus., Diabetes Care. 36 Suppl 2013;1:S67-74. 

doi:10.2337/dc13-S067. 

4. Wang SY, Zhao Y, Zang XY. Continuing care for older patients 

during the transitional period. Chinese Nursing Research. 2014 Dec 

1;1:5-13. doi:10.1016/j.cnre.2014.11.001. 

5. Nobili A, Garattini S, Mannucci PM. Multiple diseases and 

polypharmacy in the elderly: challenges for the internist of the third 

millennium. Journal of comorbidity. 2011;1(1):28-44. 

http://www.ncbi.nlm.nih.gov/pubmed/29090134. 

6. Turnheim K. Drug therapy in the elderly. Experimental gerontology. 

2004 Nov 1;39(11-12):1731-8. doi:10.1016/j.exger.2004.05.011. 

7. Rodbard H, Jellinger P, Davidson J, Einhorn D, Garber A, Grunberger 

G, Handelsman Y, Horton E, Lebovitz H, Levy P, Moghissi E. 

Statement by an American Association of Clinical 

Endocrinologists/American College of Endocrinology consensus 

panel on type 2 diabetes mellitus: an algorithm for glycemic control. 

Endocrine practice. 2009 Sep 1;15(6):540-59. 

doi:10.4158/EP.15.6.540. 

8. Ndefo UA, Moultry AM, Davis PN, Askew R. Provision of 

medication therapy management by pharmacists to patients with type-

2 diabetes mellitus in a federally qualified health center. Pharmacy 

and Therapeutics. 2017 Oct;42(10):632. 

http://www.ncbi.nlm.nih.gov/pubmed/29018299. 

9. Smith M. Pharmacists' role in improving diabetes medication 

management. Journal of diabetes science and technology. 2009 

Jan;3(1):175-9. doi:10.1177/193229680900300120. 

10. Donnan PT, MacDonald TM, Morris AD. Adherence to prescribed 

oral hypoglycaemic medication in a population of patients with Type 



Alkhoshaiban and Almeman: Knowledge of Pharmacists about Diabetes Mellitus 

 

 

134                                                                                                  Archives of Pharmacy Practice ¦ Volume 10 ¦ Issue 3 ¦ July-September 20191           

 

2 diabetes: a retrospective cohort study. Diabetic Medicine. 2002 

Apr;19(4):279-84. doi:10.1046/j.1464-5491.2002.00689.x. 

11. Goodyer LI, Miskelly F, Milligan P. Does encouraging good 

compliance improve patients' clinical condition in heart failure?. The 

British journal of clinical practice. 1995;49(4):173-6. 

http://www.ncbi.nlm.nih.gov/pubmed/7547154. 

12. Sanii Y, Torkamandi H, Gholami K, Hadavand N, Javadi M. Role of 

pharmacist counseling in pharmacotherapy quality improvement. 

Journal of research in pharmacy practice. 2016 Apr;5(2):132. 

doi:10.4103/2279-042X.179580. 

13. Lee M, Kemp JA, Canning A, Egan C, Tataronis G, Farraye FA. A 

randomized controlled trial of an enhanced patient compliance 

program for Helicobacter pylori therapy. Archives of internal 

medicine. 1999 Oct 25;159(19):2312-6. 

doi:10.1001/archinte.159.19.2312. 

14. Hepler CD, Strand LM. Opportunities and responsibilities in 

pharmaceutical care. American journal of hospital pharmacy. 1990 

Mar 1;47(3):533-43. http://www.ncbi.nlm.nih.gov/pubmed/2316538. 

15. American Society of Health-System Pharmacists. ASHP guidelines 

on pharmacist-conducted patient education and counseling. Am J 

Health-Syst Pharm. 1997;54(4):431-4. 

16. Yamada K, Nabeshima T. Pharmacist-managed clinics for patient 

education and counseling in Japan: current status and future 

perspectives. Journal of pharmaceutical health care and sciences. 

2015 Dec;1(1):2. doi:10.1186/s40780-014-0001-4. 

17. Bartels D. Adherence to oral therapy for type 2 diabetes: opportunities 

for enhancing glycemic control. Journal of the American Academy of 

Nurse Practitioners. 2004 Jan;16(1):9-17. 

http://www.ncbi.nlm.nih.gov/pubmed/15008033. 

18. Odegard PS, Capoccia K. Medication taking and diabetes. The 

Diabetes Educator. 2007 Nov;33(6):1014-29. 

doi:10.1177/0145721707308407. 

19. Grossman S. Management of type 2 diabetes mellitus in the elderly: 

role of the pharmacist in a multidisciplinary health care team. Journal 

of multidisciplinary healthcare. 2011;4:149. 

doi:10.2147/JMDH.S21111. 

20. Saber HJ, Daoud AS. Knowledge and practice about the foot care and 

the prevalence of the neuropathy among a sample of type 2 diabetic 

patients in Erbil, Iraq. Journal of Family Medicine and Primary Care. 

2018 Sep;7(5):967. doi:10.4103/jfmpc.jfmpc_163_18. 

21. Ebada MA, Alkanj S, Ebada M, Abdelkarim AH, Diab A, Aziz MA, 

Soliman AM, Fayed N, Bahbah EI, Negida A. Safety and Efficacy of 

Levetiracetam for the Management of Levodopa-Induced Dyskinesia 

in Patients with Parkinson’s Disease: A Systematic Review. CNS & 
Neurological Disorders-Drug Targets (Formerly Current Drug 

Targets-CNS & Neurological Disorders). 2019 May 1;18(4):317-25. 

doi:10.2174/1871527318666190314101314. 

22. Brod M, Pohlman B, Kongsø JH. Insulin administration and the 

impacts of forgetting a dose. The Patient-Patient-Centered Outcomes 

Research. 2014 Mar 1;7(1):63-71. doi:10.1007/s40271-013-0029-9. 

23. Venkatesan R, Devi AM, Parasuraman S, Sriram S. Role of 

community pharmacists in improving knowledge and glycemic 

control of type 2 diabetes. Perspectives in clinical research. 2012 

Jan;3(1):26-31. doi:10.4103/2229-3485.92304. 

24. Chen HY, Lee TY, Huang WT, Chang CJ, Chen CM. The short-term 

impact of a continuing education program on pharmacists’ knowledge 
and attitudes toward diabetes. Am J Pharm Educ. 2004 Jan 1;68(5):1-

5. doi:10.5688/aj6805121. 

25. Jha N, Rathore DS, Shankar PR, Bhandary S, Pandit RB, Gyawali S, 

Alshakka M. Effect of an educational intervention on knowledge and 

attitude regarding pharmacovigilance and consumer 

pharmacovigilance among community pharmacists in Lalitpur 

district, Nepal. BMC research notes. 2017 Dec 1;10(1):4. 

doi:10.1186/s13104-016-2343-5. 



Alkhoshaiban and Almeman: Knowledge of Pharmacists about Diabetes Mellitus 

 

  

 Archives of Pharmacy Practice ¦ Volume 10 ¦ Issue 3 ¦ July-September 2019                                                                                                    135 
 

 

Table 1: Descriptive Statistics of Pharmacist Demographics (n= 9) 

Pharmacist demographics variables Frequency, n (%) 

Gender Male 8 (88.9) 

 Female 1 (11.1) 

Age (Years) 25-30 3 (33.3) 

 31-35 4 (44.4) 

 36-40 2 (22.2) 

Ethnicity Saudi 7 (77.8) 

 Non-Saudi 2 (22.2) 

Grade U54 2 (22.2) 

 U52 7 (77.8) 

Years in Practice <5 years 3 (33.3) 

 6-10 years 4 (44.4) 

 11-15 years 2 (22.2) 

Marital Status Single 1 (11.1) 

 Married 8 (88.9) 

Education Level Degree 8 (88.9) 

 Masters/PhD 1 (11.1) 

Data presented in n (%) 

 

Table 2: Comparison of Pharmacist Knowledge of Diabetes Mellitus Before and After the Training Program 

Questions 
Correct response 

before 
intervention n (%) 

Incorrect response 
before intervention n 

(%) 

Correct response 
after intervention n 

(%) 

Incorrect response 
after intervention n 

(%) 

P-
value 

1. The diabetes diet is: 9 (100%) 0 7 (77.8%) 2(22.2%) N/A 

2. Which of the following is highest 

in carbohydrate? 
6 (66.7%) 3(33.3%) 9 (100%) 0 N/A 

3. Which of the following is highest 

in fat? 
6 (66.7%) 3(33.3%) 9 (100%) 0 N/A 

4. Which of the following is a “free 
food”? 

7 (77.8%) 2(22.2%) 8 (88.9%) 1(11.1%) 0.222** 

5. Glycosylated haemoglobin 

(haemoglobin A1) 

is a test that is a 

measure of your average blood 

glucose level for the past: 

4 (44.7%) 5(55.6%) 6 (66.7%) 3(33.3%) 1.0** 

6. Which is the best method for 

testing blood glucose? 
9 (100%) 0 9 (100 %) 0 N/A 

7. What effect does unsweetened 

fruit juice have on blood glucose? 
6 (66.7%) 3(33.3%) 6 (66.7%) 3(33.3%) 1.0** 

8. Which should not be used to treat 

low blood glucose? 
7 (77.8%) 2(22.2) 9 (100%) 0 N/A 

9. For a person in good control, what 

effect does exercise have on blood 

glucose? 

7 (77.8%) 2(22.2%) 9 (100%) 0 N/A 

10. Infection is likely to cause: 8 (88.9%) 1(11.1%) 7 (77.8%) 2(22.2) 1.0** 
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11. The best way to take care of your 

feet is to 
9 (100%) 0 8 (88.9%) 1(11.1%) N/A 

12. Eating foods lower in fat decreases 

your risk for: 
8 (88.9%) 1(11.1%) 8 (88.9%) 1(11.1%) 0.111** 

13. Numbness and tingling may be 

symptoms of: 

7 (77.8%) 

 

2(22.2%) 

9 (100%) 

 

0 

N/A 

 

14. Which of the following is usually 

not associated with diabetes: 
7 (77.8%) 2(22.2%) 8 (88.9%) 1(11.1%) 0.222** 

15. Signs of ketoacidosis include: 8 (88.9%) 1(11.1%) 9 (100%) 0 N/A 

16. If you are sick with the flu, which 

of the following changes should you 

make? 

4 (44.4%) 5(55.6%) 9 (100%) 0 N/A 

17. If you have taken intermediate 

acting insulin  (NPH to have an insulin 

reaction in: or Lente), you are most 

likely 

1 (11.1%) 8 (88.9%) 7 (77.8%) 2(22.2%) 1.0** 

18. You realize just before lunch time 

that you forgot to take your insulin 

before breakfast.  What should you do 

now? 

4 (44.4%) 5(55.6%) 7 (77.8%) 2(22.2%) 1.00** 

19. If you are beginning to have 

an insulin reaction, you should: 
9 (100%) 0 9 (100%) 0 N/A 

20. Low blood glucose may be caused 

by: 
6 (66.7%) 3(33.3%) 9 (100%) 0 N/A 

21. If you take your morning  insulin 

but skip breakfast your blood glucose 

level will usually: 

8 (88.9%) 1 (11.1%) 8 (88.9%) 1 (11.1%) 0.111** 

22. High blood glucose may be Caused 

by: 
6 (66.7%) 3(33.3%) 8 (88.9%) 1 (11.1%) 0.333** 

23. Which one of the following will 

most likely cause an insulin reaction: 
9 (100%) 0 9 (100%) 0 NA 

*Chi-square test, ** Fisher’s exact test, N/A: Not Applicable (no statistics are computed because questions are constant) 
 


