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ABSTRACT 
Background: Diabetes mellitus has become a global health problem. 
Indonesia has the third highest number of diabetes mellitus cases in 
the Southeast Asia region, with a prevalence of 11.3%. The high 
prevalence of diabetes mellitus increases the risk of Adverse Drug 
Reaction (ADR). Pharmacovigilance studies are important to detect 
possible adverse drug reaction of antidiabetic drugs.  
Objective: This study aimed to describe and analyze the adverse drug 
reaction of using antidiabetic drugs at three pharmacies in Yogyakarta 
City.  
Methods: This study used an analytic observational with a cross-
sectional study design. Data were collected at three pharmacies in 
Yogyakarta City from 59 patients with diabetes mellitus who met the 
inclusion and exclusion criteria. The instrument used was an interview 
guide that refers to the Naranjo form. Data analysis included the 
incidence of adverse drug reaction according to patient characteristics, 
type of therapy, and description of antidiabetic adverse drug reaction 
based on causality.  
Results: The results showed that antidiabetic ADRs occurred in 19 
patients (32%). The incidence of ADRs was 68% in men and 32% in 
women. The incidence of adverse drug reaction was most prevalent at 
the age of 56-65 years (47%). The most common adverse drug reaction 
of antidiabetic metformin were flatulence, drowsiness, decreased 
appetite and dyspepsia, diarrhea, weight loss and nausea and vomiting.  
Conclusion: This study concluded that the most common ADRs of 
antidiabetics was the probable and possible category (42%). The most 
common cause of ADRs was metformin (53%) 
Keywords: Adverse Drug Reactions; Antidiabetic; Diabetes mellitus; 
Pharmacovigilance; Side effect 

 

INTRODUCTION 
Diabetes mellitus is a chronic metabolic disease characterized by hyperglycemia. Diabetes mellitus over a 

long period can cause damage to many organs. Indonesia ranks third in terms of the number of cases of diabetes 
mellitus in Southeast Asia.1 Based on the 2018 Riskesdas data, there was an increase in the prevalence of diabetes 
mellitus from 2013 (6.9%) to 2018 (8.5%),2 in addition to the death rate from diabetes mellitus in poor and 
developing countries doubling by 2030.3 The high prevalence of diabetes mellitus will lead to increased use of 
antidiabetic drugs4 and increased risks of drug ADRs. Drug ADRs can decrease patients’ quality of life, increase 
the frequency of physician visits, increase the length of patient care, and increase the risk of mortality.5 Every 
medication can cause adverse drug reaction or side effects, so it is necessary to pay attention to the safety of 
treatment and the potential ADRs of antidiabetics. In addition, awareness of drug ADRs is also included in the 
indicators of rational drug use assessment.6 

Data suggest that there are 44,000 to 98,000 deaths each year due to medical errors, of which 7000 are 
due to adverse drug events. A previous study in the US estimated that 6.7% of hospitalized patients experienced 
serious adverse drug events, with a mortality rate of 0.32%.7  Several studies have revealed the potential ADRs 
of antidiabetics. Research conducted at Bendan Pekalongan Hospital showed that the incidence of antidiabetic 
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ADRs was 12.5% in the highly probable category and 28.1% in the possible category.8 Another study showed 
potential ADRs of nausea due to metformin at 18.53% (highly probable) and Glimepiride at 13.33% (highly 
probable). Glibenclamide can also cause hypoglycemia adverse drug reaction by 15.79% (highly probable).9 
Another study showed that there was a nausea effect due to the use of metformin and flatulence due to 
acarbose, with a causality assessment of 5.4% in the probable category and 2.7% in the possible category.10   

One way to reduce the risk of adverse drug reactions is by conducting pharmacovigilance studies. 
Pharmacovigilance studies are conducted to improve patient safety and security related to the drugs obtained. 
Based on the above background, it is considered necessary to assess ADRs, especially in patients with chronic 
diseases, such as diabetes mellitus. Several previous studies have observed ADRs of antidiabetics limited to oral 
preparations or single therapy. In this study, ADRs observations were made on oral and insulin antidiabetics as 
well as single therapy and combination therapy. In addition, the incidence of ADRs was also observed based on 
patient characteristics, which is expected to improve the safety of patient treatment. 

 
METHODS  
Study design 

The study used an analytic observational design. The research conducted at three Yogyakarta City 
pharmacies: Ramadhan Pharmacy, Medikatama Pharmacy, and Perdana Pharmacy.  Selection of pharmacies 
based on criteria, namely non-franchise pharmacies, collaboration with physician practices, and willingness to 
be used as research locations.  

Population and samples 
The population in this study comprised all patients who filled prescriptions containing antidiabetics at 

Ramadhan Pharmacy, Medikatama Pharmacy and Perdana Pharmacy. The sampel calculation was done using 
method based on Malhotra's theory. The minimum sample size can be determined by multiplying the number of 
variables or the number of questions by 511, with the calculation method, the minimum sample was 50 patients. 
In this study, there were 59 patients who met the inclusion criteria. The inclusion criteria were patients who 
redeemed their antidiabetic prescriptions, took antidiabetics, had diabetes without complications, were willing 
to become respondents, and could communicate well. The exclusion criteria were the patient's who are pregnant 
and breastfeeding, and respondents who did not complete the form fully. 

Study instruments 
The Naranjo form is an instrument to assess and measure the risk of adverse drug reactions. The Naranjo 

form consists of 10 questions with 3 answer options (yes, no, and unknown).12  Each answer choice has a score. 
Adverse event data were analyzed based on patient characteristics (age and gender), type of therapy, and 
description of antidiabetic ADRs based on causality (doubtful, possible, probable, and highly probable). Adverse 
drug ractions were analyzed by calculating the Naranjo score and categorizing the level of causality. The causality 
category based on Naranjo uses a score of doubtful/doubtful (score 0), quite possible/possible (1-4), 
possible/probable (5-8), and highly probable (>9).12  

 
Data collection 

This research was conducted from February to June 2023.  Data collection was conducted through 
structured interviews with patients for primary data (Adverse Drug Reactions) and observations on prescriptions 
for secondary data (patient characteristics), then recording on data collection forms. 

 
Data Analysis 

The chi-square test was conducted to determine the effect of patient characteristics (age and gender) and 
type of therapy on the incidence of antidiabetic ADRs. The characteristics of the patients affected the incidence 
of adverse drug reactions if the significance value or p-value was <0.05. 

 

RESULTS AND DISCUSSION 
Pharmacovigilance studies are conducted to ensure the safety of drugs used by patients by assessing 

Adverse drug Reactions (ADRs) or side effects of drugs. Adverse drug reactions are all adverse or unwanted 
effects that occur at therapeutic doses.13 The results of the observation of the incidence of antidiabetic ADRs are 
shown in Table I. 
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Based on the results presented in Table I, the proportion of patients with diabetes mellitus who did not 
experience ADRs (68%) was higher than that of patients who experienced ADRs (32%). This result is consistent 
with several previous studies that have reported that not many patients experienced were affected by  adverse 
drug reactions (ADRs) associated with antidiabetic drug. Research conducted at the Pekalongan Regional Hospital 
showed that more patients did not experience ADRs (52%).8 Research in Padang Hospital also mentioned that 
the incidence of ADRs due to antidiabetics was not much, which amounted to 8.1%.10 The distribution of adverse 
drug reactions based on patient characteristics and the results of the chi-square test of the effect of patient 
characteristics and type of therapy on the incidence of ADRS are presented in Table II. 

The results of the study in Table II show that most patients with diabetes mellitus are aged 55–65 years 
(41%), which represents the late elderly category. These results are in accordance with data from the Indonesian 
Ministry of Health in 2018, which reported that the incidence of diabetes mellitus was highest in the age category 
55–64 years (19.6%).2 With increasing age, the body will experience various changes, especially changes in kidney 
function and structure. Decreased kidney function will affect the body's ability to manage blood glucose, 
increasing the risk of developing diabetes mellitus.14 Table II also shows that the incidence of antidiabetic drug 
ADRs in patients with diabetes mellitus is mostly at the age of 56–65 (47%). Older patients experience changes 
in drug pharmacokinetics, including changes in the volume of distribution, metabolism, and elimination of drugs. 
These changes can extend the half-life of the drug, increase the risk of toxicity, and increase the likelihood of 
drug ADR.15 However, in this study, patients aged >65 years had a lower incidence of ADRs than those aged 56-
65 years. This may be due to older patients tend to get more attention in managing their medication, so as to 
minimize the risk of ADRs, for example by adjusting the dosage.16 This study showed that age did not significantly 
affect the risk of antidiabetic ADRs (p 0.548). This result is similar to another study reporting that age was not 
significantly correlated with adverse drug reactions (p 0.173).17 The meta-analysis study also showed that 
antidiabetic ADRs can be experienced by many patients without specific age restrictions.18  

Based on gender, women (53%) suffer from diabetes mellitus more than men (47%). The risk of diabetes 
mellitus in women is 3–7 times higher, while in men it is 2–3 times.8 This is because, physically, women have a 
greater chance of increasing Body Mass Index.10 In addition, women also experience menstruation and post-
menopausal conditions that affect the distribution of fat in the body, making it easier to accumulate.19 Based on 
the results in Table II, ADRs due to antidiabetics occurred more in men (68%) compared to women (32%). The 
high incidence of drug ADRs in men may be due to differences in the pharmacokinetic and pharmacodynamic 
profile of a drug.20  This study also found that gender differences significantly affect the risk of ADRs (p 0.049). 
This result is similar to a previous study which stated that men (32.8%) experienced more ADRs from oral 
antidiabetics than women (29.3%). The other study also found that gender was associated with the incidence of 
ADRs due to antidiabetics (p 0.008).19 Gender affects ADRs because it creates differences in the pharmacokinetics 
and pharmacodynamics of a drug, which means the effects that a drug can have.19 

In this study, combination antidiabetic therapy (63%) was more common than antidiabetic monotherapy 
(37%). Combination antidiabetic therapy is given if monotherapy does not provide good blood glucose control 
or HbA1c > 7.5.20 These results agree with previous studies showing that combination therapy (63%) was more 
widely used compared to monotherapy (37%) in patients with diabetes mellitus.21 Table II shows that ADRs in 
patients using combined antidiabetic therapy (53%) was higher than monotherapy (47%), but this type of therapy 
did not significantly affect the risk of drug ADRs (p 0.270). This result is similar to a previous study, where the 
incidence of ADRs in patients who received a combination of antidiabetics (57.02%) was higher than that in 
patients who received monotherapy (40.98%).22 Another study also mentioned that there was no significant 
difference in the incidence of ADRs in either single or combination antidiabetic therapy (p 0.493).19 The type of 
antidiabetic therapy (single and combined) does not affect the incidence of ADRs, this may be due to the 
similarity of the mechanism of antidiabetic drugs used alone or in combination.23 So that the difference in the 

Table I. Distribution of Adverse Drug Reactions (ADRs) of Antidiabetic Drugs 
 

Occurrence of ADRs Number of Patients (%) 

ADRs occurred 19 (32) 
No ADRs occurred 40 (68) 

Total 59 (100) 
 

Notes: ADRs= Adverse Drug Reactions 
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type of therapy does not have a significant effect on the incidence of adverse drug reactions. The distribution of 
antidiabetic ADRs by causative drug is shown in table III. 

Drug interactions, particularly in the use of combination therapy are a significant factor in adverse drug 
reactions.24,25 For instance, a study in Romania reported that 6% of adverse drug reactions in hospitalized 
patients were caused by drug interactions. Most of these ADRs were serious but preventable.26 However, in this 
study, none of the combination therapies had the potential for drug interactions that could lead to ADRs. It may 
be due to the overlapping ADRs of antidiabetic combinations. The Different types of antidiabetics have different 
mechanisms of action, but the side effects often overlap.23 For example, the use of a combination of glimepiride 
and metformin causes hypoglycemia. Although metformin is known to lower blood glucose levels without 
causing hypoglycemia27, but in some cases metformin shows hypoglycemic risk at therapeutic doses.28 

Table III shows that the incidence of ADRs was mostly caused by metformin (53%), followed by insulin 
novorapid (21%). The antidiabetic group that caused the most ADRs was biguanid (53%), followed by insulin 
(26%). These results are almost similar to previous studies, where the incidence of antidiabetic ADRs was mostly 
due to metformin (47.6%).21 Another study also obtained the same results, namely that the incidence of side 
effects was mostly due to metformin (51.64%)28. Metformin is a widely used first-line antidiabetic in diabetic 
type 2 patients29 compared to other antidiabetics, which may be the reason for the many reports of metformin 
ADRs. The distribution of ADRs based on causality is shown in Table IV. 

Based on causality, the results of the study in Table IV show that the most ADRs are in the probable 
category (42%), and there is no highly probable category. Probable indicates that the patient's complaint is likely 
to be an ADRs of the drug, possible indicates that it is likely that the patient's complaint is a side effect of the 
suspected drug, and doubtful indicates the complaint is not a side effect, but can be due to other factors or 
causes other than the suspected drug.12  The data suggests that for most patients, the link between the drug and 
the adverse reaction is either "probable" or "possible," indicating a significant but not definitive connection. The 
absence of "highly probable" cases means that none of the reactions were deemed almost certain to be caused 
by the drug. The small percentage of "doubtful" cases shows that in a few instances, the drug was likely not the 
cause of the ADRs. In summary, the table shows that while there is some likelihood that the drug caused ADR in 
many of the patients, the evidence is not strong enough to be conclusive in most cases. 

The results of the study in Table V show the most antidiabetic ADRs due to metformin, which occurred in 
10 patients. Systematic reviews show the greatest risk of gastrointestinal side effects occurs with the use of 
metformin compared to other antidiabetics 30. In this study, the probable ADR of metformin were diarrhea, 
decreased appetite and dyspeptic symptoms, weight loss, and flatulence. Based on the drug information 
handbook, metformin has the risk of causing several ADR, including diarrhea (>10%), dyspepsia (1–5%), and 
flatulence (1–5%)32. The results of this study are similar to previous studies, which showed that ADRs of 
gastrointestinal effects were most common in the use of metformin, including dyspepsia (14.2%), diarrhea 

Table II. Distribution of Adverse Drug Reactions by Patient Characteristics 
 

Category 
Number of Patients (%) 

p value* Number of Diabetes Mellitus 
Patients 

ADRs Incidence  

Age (years)     
26-35  2 (3) 2 (11)  
36-45  4 (7) 1 (5) 0,548 
46-55  20 (33) 3 (16)  
56-65 25 (41) 9 (47)  
> 65  10 (16) 4 (21)  

Gender    
Male 28 (47) 13 (68) 0,049 
Female 31 (53) 6 (32)  

Type of Therapy    
Monotherapy 21 (36) 8 (42) 0,564 
Combination therapy 38 (64) 11 (58)  

Total 59 (100) 19 (100)  
 

Notes: * result of chi square test. If p value <0.05, there is a significant effect on the incidence of antidiabetic ADRs; ADRs: Adverse Drug 
Reaction 

 



Qarriy 'Aina Urfiyya, et al 

JMPF Vol 15(1), 2025          19 

(7.1%), nausea (2.3%), and gastric irritation (2.3%).21 Another study also showed that the most common ADR due 
to metformin were dyspepsia and diarrhea.30 Metformin can activate selective serotonin type 3 (5-HT 3) 
receptors that can cause gastrointestinal disorders and have serotonergic effects.31 In addition, metformin can 
reduce bile acid absorption, which can cause osmotic diarrhea.31  

According to the results of the study in Table V, metformin caused weight loss (5%). Previous studies have 
also shown a weight loss effect due to the long-term use of metformin.32 This may be due to appetite-reducing 

Table III. Distribution of Antidiabetic Adverse Drug Reaction by Causative Drug  
 

Antidiabetic Group 

ADRs 

Number of 
patients (%) 

Type 
Antidiabetic 

ADRs 

Number of 
patients (%) 

Monotherapy      
Alpha-glucosidase inhibitor 1(5) Acarbose 1(5) 
Insulin 5(26) Insulin novorapid 4(21) 

Insulin ryzodeg 1(5) 
Biguanid 10(53) Metformin 10(53) 

Combination    
Alpha-glucosidase inhibitor-biguanid-
sulfonylurea 

1(5) Acarbose-metformin-gliclazide 1(5) 

Sulfonylurea-Biguanid 2(10) Glimepiride-metformin 1(5) 
  Gliquidone-metformin 1(5) 

 
Table IV. Distribution of Adverse Drug Reactions Based on Naranjo Causality 

 

Naranjo Causality Category Number of Patients (%) 

Highly probable 
Probable 

0 (0) 
8 (42) 

Possible 8 (42) 
Doubtful 3 (16) 

Total 19 (100) 

  
Table V.Overview of Adverse Drug Reactions Based on Antidiabetic Type 
 

Antidiabetic Adverse Drug Reactions Number of Patient Causality Naranjo 

Acarbose   Flatulence  1 Possible 
Acarbose-metformin-
glicazid 

Flatulence 
1 

Probable 

Glikuidone-metformin Symptom of hypoglycemia  1 Possible 

Glimepiride-metformin Symptom of hypoglycemia (shaking) 1 Possible 
 Flatulence 1 Doubtful 

Metformin  
  

Decreased appetite, dyspeptic 
symptoms 

1 
Probable 

Diarrhea 1 Probable 
Weight loss 1 Probable 
Flatulence 1 Probable 

Flatulence, abdominal pain, nausea 2 Possible 
Drowsiness  1 Doubtful 
Drowsiness 1 Possible 
Nausea, vomiting 1 Doubtful 

Insulin Ryzodeg  Symptom of hypoglycemia 1 Probable 
Insulin Novorapid 
 

Easy hunger 1 Probable 
swelling (swelling at the injection site) 1 Probable 
Weight gain 2 Possible 

Total  19  
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effects, reduced adipose tissue leptin production, reduced carbohydrate absorption from the gut, increased GLP-
1 levels, and reduced fat storage in tissues.33 This weight loss can be an unfavorable ADRs for patients as they 
become thinner. 

The results of the study in Table V show the ADRs of hypoglycemia in the use of the sulfonylurea group 
are gliquidone and glimepiride. Previous research found that the most common ADRs in the use of glimepiride 
was hypoglycemia.21 Other studies also show the same results, sulfonylurea antidiabetics cause metabolic 
abnormalities such as hypoglycemia.33 The effect of hypoglycemia can appear in the use of doses >2 mg/day.30  

Table V shows that the use of acarbose as monotherapy and combination therapy caused flatulence with 
complaints of frequent farting after taking the drug, which occurred in 2 patients. This result is in line with 
previous studies, that acarbose causes flatulence with complaints of frequent farting.8,10,34 This effect occurs in 
relation to the mechanism of action of acarbose, which inhibits the enzyme alpha-glucosidase, breaking down 
oligosaccharides into monosaccharides, so that carbohydrates reach the colon more quickly and result in gas 
production.35  

The results in Table V also show the effect of weight gain due to novorapid insulin, which occurred in 2 
patients. Weight gain is a common side effect of insulin therapy. One of the anabolic effects of insulin is to 
increase fatty acid absorption into adipose tissue. The amount of weight gain after insulin therapy in patients 
with type 2 diabetes mellitus is 4 kg.36 

Differences in adverse drug reactions experienced by patients can be caused by several factors, namely 
the mechanism of the drug, the place of action of the drug, the period of drug use, drug interactions, the presence 
of comorbidities, and genetic or other conditions that reduce the body's metabolism.34  In addition, the incidence 
of adverse drug reactions can also be influenced by the accuracy of drug use.37 The limitation of this research is 
that it was only conducted in three pharmacies in the city of Yogyakarta, so the research results cannot be 
generalized to the Yogyakarta City area. 

 

CONCLUSION 
The most common side effects of antidiabetic drug use in several pharmacies in Yogyakarta City were in 

the probable and possible category (42%), with the most common cause of side effects being metformin therapy 

(53%). 
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