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Abstract:
Objective: Considering that adherence level affects diabetes treatment success and maintenance of glycemic control 

greatly, the aim of this study was to examine diabetes patients’ adherence to oral hypoglycemic agents (OHAs) 

and knowledge about their mechanism of action, dosing regimen, and side effects. 

Material and Methods: This cross-sectional study was conducted on a sample of 100 patients with type 2 diabetes 

in order to assess their knowledge of OHAs using anonymous questionnaires. 

Results: Most patients had used OHAs between 2 and 5 years (61.0%), where 78.0% were treated with metformin, and 

the remaining 22.0% were prescribed sulfonylurea derivatives. Besides drugs used for the treatment of type 2 diabetes, 

58.0% of patients took another 1-3 drugs daily for the treatment of other conditions. Although 75.0% achieved a score 

of 5-6 out of the maximum score of 8, only 2.0% of respondents listed at least 2 side effects of the OHA they used, and 

none of them could explain its mechanism of action. Most of the information about OHAs was given to patients by 

endocrinologists (53.0%). 

Conclusion: More than half of participants considered their knowledge of OHAs insufficient. Results clearly indicate 

that the respondents were not sufficiently familiar with the mechanism of action and possible side effects of such 

medications. Information about OHAs given in written form as well as via community pharmacists would contribute 

to educating type 2 diabetes patients significantly.
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Introduction
	 Diabetes mellitus (DM) is an important cause of 

mortality, morbidity, and health-system costs in the world.1 

Globally, the number of people with DM has quadrupled in 

the past three decades, and DM is the ninth major cause of 

death. About 1 in 11 adults worldwide now has DM, 90.0% 

of whom have type 2 diabetes.2 Despite evidence showing 

that glycemic control using either oral hypoglycemic agents 

(OHAs) or insulin can reduce microvascular complications 

in type 2 DM, along with its associated morbidity and 

mortality, adherence to OHAs remains sub-optimal3, which 

may have a deleterious effect on glycemic control. The 

correct use of medicines has been highlighted as one of 

the ways in which people with diabetes can be supported 

in their efforts to self care. Poor adherence to medications 

may result from incomplete patient understanding of the 

importance of taking medications, or of their actions, or 

because of their side effects. Incorrect administration of 

OHAs in relation to food can result in reduced efficacy and 

an increased side-effect profile.4 One of the influencing 

factors regarding adherence to treatment regimens is the 

content and consistency of information given to patients 

by health professionals.5 The information provided to 

patients about OHAs may be insufficient or even too exten-

sive; patients tend to recall only small proportions of it.6

	 Bearing in mind that adherence level affects 

diabetes treatment success, glycemic control maintenance, 

and side effect expression greatly, the aim of this study was 

to examine diabetes patients’ adherence to OHAs as well 

as their knowledge about the mechanism of action, dosing 

regimen and side effects of these drugs. The expected 

benefit of this research was to guide healthcare providers in 

improving the education of these patients by determining 

existing shortcomings in their knowledge regarding these 

drugs.

Material and Methods
	 This study was conducted in apothecaries in Novi 

Sad, Serbia on a sample of subjects with type 2 DM from 

November 11, 2016 to December 28, 2016. One hundred 

patients with type 2 DM were interviewed during their 

pharmacy visit. Since type 2 DM treatment in Serbia starts 

with a single drug, the inclusion criterion was that subjects 

be on OHA monotherapy. The goal was to evaluate the 

knowledge of these patients regarding their OHA and use 

the findings as a guide to design educational interventions 

for such patients at the outset of treatment.  Each respondent 

first read the text of the informed consent and obtained 

complete and detailed information about the survey from 

the examiner. After that, if they agreed to participate in the 

survey, they signed a written informed consent. Afterwards, 

the examiner interviewed the respondents via a question-

naire. The first part of the questionnaire referred to the 

respondents’ demographic data. The second part referred 

to the respondents’ knowledge about the OHA they took. 

Specifically, respondents were examined whether they 

knew the name of the OHA they took, why they took it, 

what effects the drug had on their body, how OHAs are 

used correctly in regard to time of daily food intake onset, 

what their possible side effects are, and what they would 

do when noticing a side effect or missing a dose of the 

drug. In addition, the participants also answered questions 

about whether they thought they knew enough about 

OHAs, how long they had taken OHAs, and whether they 

used other medicines on a daily basis. Point values were 

attached to the answers of the first 7 questions. These point 

values were summed up for every respondent in order to 

obtain a score of their OHA knowledge. Each question bore 

a single point, except for the second question, “Do you 

know why you are using this drug?”, where the respondents 

got 1 point for saying they used it to lower their blood 
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sugar level, and 2 points for describing how the drug works 

on the body or its mechanism of action accurately. The 

maximum score was 8 points. A correct answer to the 

question, “Do you know which are the possible side effects 

of this drug?”, was considered the respondent knowing a 

minimum of 2 side effects. For patients taking metformin, 

common side effects like nausea, diarrhea, flatulence, 

myalgia, and, the rare but serious complication, lactic 

acidosis were accepted as correct answers. Possible 

answers for the side effects of sulfonylureas were consi-

dered hypoglycemia, weight gain, drug allergy, dark-

colored urine, and upset stomach. The correct answer for 

the question “What would you do if you noticed a side 

effect of this drug?” was “Consult a doctor or pharmacist.” 

When asked “What would you do if you missed a dose 

of this drug?”, the respondents were given 1 point if they 

replied they had never missed a dose, or they would 

consult a doctor or pharmacist.

	 The statistical analysis was performed using the 

Statistical Package for the Social Sciences software 

(SPSS 15.0 for Windows, SPSS Inc., Chicago, IL, USA). 

The results are presented as frequency, percent mean, 

and standard deviation. The chi-square test was used to 

assess the differences between nominal data (frequencies). 

The analysis of variance and t-test were used to investigate 

the differences in value of knowledge scores. All p-values<

0.05 were considered statistically significant.

	

Results
	 One hundred and thirty patients were asked to 

participate in the study, of which 100 accepted to parti-

cipate (response rate 76.9%). About half of the participants 

were male, and the majority were older than 65 years and 

retired and had completed secondary school. The highest 

percentage of respondents had taken OHA between 2 and 

5 years. Besides the drug used for the treatment of type 

2 DM, more than half of the patients took another 1-3 drugs 

on a daily basis to treat other illnesses, and a certain 

number of patients used more than 3 other drugs. Most 

patients were treated with metformin, while the rest were 

on sulfonylurea derivatives (Table 1). 

Table 1 Patients’ demographic data

Variable
Number of 

respondents
Percentage

Sex
   Male 51 51.0
   Female 49 49.0
Age (years)
   ≤45 4 4.0
   46-64 32 32.0
   ≥65 64 64.0
Education
   Primary school 10 10.0
   Secondary school 66 66.0
   University degree 24 24.0
Occupation
   Employed 25 25.0
   Unemployed 6 6.0
   Retired 69 69.0
Oral hypoglycemic agent
   Metformin 78 78.0
   Sulfonylurea derivates 22 22.0
Treatment duration (years)
   2-5 61 61
   6-10 29 29
   >10 10 10
Number of drugs used besides 

OHA
   0 24 24.0
   1 17 17.0
   2 27 27.0
   3 14 14.0
   >3 18 18.0

Total 100 100.0

OHA=oral hypoglycemic agent
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	 Table 2 shows the questions whose responses 

were included to determine the score of the patient’s 

knowledge about OHAs as well as the percentage of 

correct answers to those questions. All patients knew 

the name of the OHA they used. Most of them knew the 

indication for taking the OHA, but none of them could 

explain its mechanism of action. Also, the vast majority 

knew how to use the drug in regard to time of food intake 

onset (88.0%), while almost all of them (99.0%) knew how 

many times a day they should take it. Only 2 respondents 

listed at least 2 side effects of the OHA they used, while 

one third of the respondents did not know what to do if 

they noticed a side effect (Table 2).

	 Table 3 shows the scores of the patients’ know-

ledge about OHAs. Most of the respondents achieved 

a score of 5-6 out of a maximum of 8. There were no 

statistical differences in the score value in relation to 

demographic characteristics, duration of OHA usage, 

and the concomitant use of other drugs (p-value=0.05).

	 Questions not included in the calculation of the 

score of the patients’ knowledge about OHAs, as well as 

their answers, are presented in Table 4. About one third 

of the respondents said that they did not know what 

they would do if they missed taking their medication. 

Approximately half of the respondents opined that they 

knew enough about their OHA and its possible side 

effects. Most of the information the patients had about 

OHAs was obtained from endocrinologists.

Table 2 	Questions included in patients’ score of knowledge on oral hypoglycemic agents and contribution of correct 

	 answers

Questions included in patients’ score of knowledge C/T* Percentage

1. Do you know the name of the drug you use to lower your blood glucose level? 100/100 100.0
2. Do you know why you are taking this drug?
      a. Treatment indication 93/100 93.0
      b. Mechanism of action 0/100 0.0
3. Do you know how to take this drug in regard to the time of food intake onset? 88/100 88.0
4. Do you know at what time of day and how many times a day you should take this drug? 99/100 99.0
5. Do you know the possible side effects of this drug? 2/100 2.0
6. What would you do if you noticed a side effect of this drug? 70/100 70.0
7. What would you do if you missed a dose of this drug? 62/100 62.0

*C/T=number of correct answers/ total number of answers

Table 3	Score of patients’ knowledge about oral hypo-

	 glycemic agents

Score of 

knowledge

Number of 

respondents
Percentage

0-2 0 0.0
3-4 24 24.0
5-6 75 75.0
7-8 1 1.0

Total 100 100.0
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Table 4 Questions not included in patients’ score of knowledge on oral hypoglycemic agents

Questions
Number of 

respondents
Percentage

What would you do if you noticed a side effect of this drug?
   I do not know 27 27.0
   I would eat something sweet 7 7.0
   I would stop taking the drug 9 9.0
   I would consult an MD 56 56.0
   I would consult a pharmacist 1 1.0
What would you do if you missed a dose of this drug?
   I would take the next dose as prescribed 55 55.0
   I do not know 38 38.0
   I never have never missed a dose 7 7.0
Do you think you know enough about the drug you use and its possible side effects?
   Yes 53 53.0
   No 47 47.0
From whom did you receive most of the information you know about this medicine?
   Pharmacist 1 1.0
   General practitioner 41 41.0
   Endocrinologist 53 53.0
   Friends/family 1 1.0
   Other 4 4.0

Total 100 100.0

MD=doctor of medicine

Discussion
	 According to the literature review, to the authors’ 

knowledge, this is the first study conducted in Serbia that 

examines the knowledge about OHAs in patients with type 

2 DM. Despite the fact that the patients achieved good 

scores in terms of their knowledge about OHA (75.0% of 

respondents achieved a score of 5-6 out of 8), only 51.0% 

of them answered affirmatively when asked if they thought 

they knew enough about the OHA they used and its side 

effects.

	 Our results show that this patient population with 

type 2 DM had only basic knowledge about the effects of 

OHAs on their body and illness. Adequate knowledge about 

these drugs’ mechanism of action would certainly contribute 

to a better understanding of the correct administration of 

OHAs in regard to food intake and the possibility of side 

effects, which were identified as shortcomings regarding 

OHA knowledge among our respondents. While 99.0% of 

patients claimed to know at what time of day and how 

many times a day the drug should be taken, 12.0% of them 

said that they do not know how the OHA should be taken 

in regard to food intake. In other words, they lacked the 

knowledge that metformin should be taken with or after 

the meal in order to minimize gastrointestinal side effects, 

while sulfonylurea derivatives should be taken before the 

meal to avoid hypoglycemia. Educating patients about the 

correct administration of OHAs in regard to food intake 

would enhance treatment efficacy and reduce the risk 
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of side effects6, and consequently, decrease additional 

financial burden on the healthcare system.7 Furthermore, 

it was discovered that 98.0% of respondents failed to 

particularize at least two possible side effects of their 

OHA, which is not surprising, bearing in mind that none of 

them was able to explain its basic mechanism of action. Only 

2.0% particularized nausea and diarrhea as side effects, 

but none of was aware that sulfonylurea derivatives could 

lead to hypoglycemia or other serious side effects. In a 

study conducted by Browne et al.6, 10.0% of patients knew 

that sulfonylurea derivatives could cause hypoglycemia. 

An increased hypoglycemia awareness as well as overall  

knowledge about diabetes therapy among patients may 

be important determinants in the management of type 2 

DM.8 

	 It is well-recognized that the treatment of patients 

with type 2 DM is associated with the use of multiple 

medications, which include not only glucose-lowering 

therapies but also treatments for accompanying disorders. 

Poor knowledge concerning side effects in these patients 

is not unexpected due to the amount of information they 

need to know about the other drugs they take as well. 

Multiple medications are also associated with more adverse 

events as well as drug interactions.9 Our research has 

shown that more than half of the respondents (56.0%), 

besides OHAs, used another 1-3 drugs for the treatment 

of other health disorders. Indeed, several studies have 

suggested that a patient with type 2 DM can often expect 

to take as many as five or more medications daily.10,11  

	 In addition to their poor knowledge on OHA side 

effects, 30.0% of respondents gave inaccurate answers 

when asked what they would do if they noticed a side 

effect. It is interesting to note that only 1.0% of them 

responded they would consult a pharmacist, which was 

deemed the correct answer, indicating the need for discus-

sion regarding the patients’ reliance on pharmacists as 

well as their role in educating patients while dispensing 

drugs at a pharmacy. Due to the trend of the recent years, 

at present, most of the pharmacies in Serbia are privately 

owned, and they focus mainly on sales rather than giving 

information to patients. Furthermore, this study’s parti-

cipants maintained they had obtained information about 

OHAs by endocrinologists the most, followed by general

practitioners, while a single respondent (1.0%) stated the 

pharmacist as the primary source of information. 

	 When it comes to the practical application of their 

knowledge regarding OHAs, it was found that 38.0% of 

patients did not know correct way to proceed with the 

treatment after missing a dose of their drug, indicating that 

they were not sufficiently informed about this issue. It is 

important to note that although 99.0% of patients claimed 

to know at what time of day and how many times a day 

they should take the drug, only 7.0% of them answered 

that they had never missed taking a dose, which indicates 

on a poor adherence to treatment. Several medication-

related factors can influence treatment adherence in 

patients with type 2 DM. Overall, regimen complexity, 

including dosing frequency, impairs adherence. Patient 

understanding of the drug’s dosing regimen and its thera-

peutic value are important for good adherence. Other factors 

tend to impair adherence are depression and forgetful-

ness. However, failure to remember to take one’s medica-

tions is not solely a feature of affective disorders. In a study 

of medication usage in a real-world, cross-sectional popula-

tion of patients with type 2 DM treated for ≥10 years, 20.0% 

of participants reported forgetting to take their medications 

regularly and without any particular explanation.12 Medication 

adherence in patients with type 2 DM is a topic of great 

interest because good adherence in these patients is one 

of the most important factors for maintaining normal blood 

glucose levels and, hence, preventing severe complications. 

	 In a study conducted in Northern Ireland by Williams 

and colleagues13, patients were also scored on their OHA 

knowledge using a scale of 0-8 after answering similar 
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questions. There was a difference in two questions between 

the two studies, however—instead of our questions “What 

would you do if you missed a dose?” and “What would 

you do if you noticed a side effect?”, they asked the 

patients to recall the color and shape of the OHA tablets). 

Most of the patients in their study achieved a score of 

3-5 (44.0%). When asked who gave them the greatest 

quantity of information about OHAs, diabetes specialist 

nurses (52.2%) and general practitioners (28.3%). were 

the most commonly cited health professionals. Moreover, 

two thirds (64.6%) of patients felt they had been given 

enough information about OHAs. In addition, a study con-

ducted by Browne and colleagues6 found a better level 

of patient knowledge regarding the OHAs’ mechanism of 

action compared to our study. They reported that 15.0% 

of their patients knew the correct mechanism of action of 

OHAs. Different from our study, the pharmacist was rated 

as the main information provider by 38.8% of patients 

with type 2 DM in research conducted by Ojieabu and 

colleagues in Nigeria.14 A study conducted in rural India 

showed that only 42.5% of patients knew the names of 

their OHAs, 53.2% knew the indication for their use, 48.9% 

understood their dosing frequency and directions for their 

use, while 31.9% of patients could recall one side effect.15 

	 Norris et al.16 evaluated the efficacy of self-manage-

ment education on lowering/controlling glycated hemo-

globin levels in adults with type 2 diabetes and concluded 

that short-term education improves glycated hemoglobin 

levels at the immediate follow-up. Still, the benefit declines 

1–3 months after the intervention ceases. Moreover, longer 

follow-ups monitoring the effects of diabetes education 

have shown that it is effective in the long term.17 Izquierdo 

et al.18 recommend that diabetes education be provided as 

an effective program via new technology such as tele-

medicine.

	 Our study had certain limitations that need to be 

mentioned. The first limitation is its relatively small sample 

of respondents. Secondly, the study was conducted in one 

city; therefore, its data may not represent the actual 

situation regarding this topic in the whole country.

Conclusion
	 Although our patients with type 2 DM achieved 

good scores regarding knowledge about OHAs, more 

than half of them still perceived that their knowledge 

about these drugs was insufficient. The results clearly 

indicate that this patient sample was not sufficiently 

familiar with the mechanism of action of these drugs and 

their possible side effects. Information about OHAs given 

in written form at the time their initial prescription by the 

physician, as well as oral explanations by pharmacists at 

each drug dispensing session, would contribute signi-

ficantly to the education of type 2 diabetes patients about 

OHAs, and as a consequence, to a better management of 

their condition. 
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