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 Type 2 diabetes mellitus (T2DM) implies the highest incidence of 

diabetic cases. T2DM is related to metabolic ailments in the pancreas, 

kidneys, liver, and intestines. To determine the impact of adherence to 

antidiabetic medication (ADMs) on glycemic control in T2DM patients. 

This cross-sectional study enrolled 245 participants (119 intervention 

patients and 126 non-intervention patients) with T2DM in Diabetes and 

Endocrine Center, Sulaimaniyah, Iraq, from January to August 2021 

through direct interviews using a special self-created questionnaire. 

Information leaflets and medication counselling were provided to the 

intervention group by the researcher. ADMs was evaluated using the 

Morisky Medication Adherence Scale item 8 (MMAS-8). Also, fasting 

blood glucose (FBG) and glycosylated hemoglobin (HbA1c%) were 

checked to assess glycemic control among the participants. The 

counselling program improved ADMs potentially as the rate of medium 

adherence increased significantly from 5.0% to 31.9% (p<0.001), with a 

significant perfection in glycemic control in the intervention group from 

13.9% (before the intervention) to 21.8% (after the intervention) 

(p=0.039). However, there was no significant difference between ADMs 

and glycemic control (p>0.999). Patients’ education and medication 

counselling significantly improved ADMs and glycemic control in 

people with T2DM. 

 

 

 

   

 

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

International License. 

 

 

1. Introduction 

Type 2 diabetes mellitus (T2DM) is the most common type of diabetes in which the body is not respond to 

insulin properly [1]. T2DM is also associated with metabolic derangement in the other body organs such as 

the pancreas, muscles, and intestines, and fat cells, which enhance lipolysis and inhibit lipogenesis [2]. 

 

Ideal glycemic control is necessary to diabetes management [3]. Diabetes can be controlled with a healthy 

lifestyle and convenient dosing. Uncontrolled diabetes can cause microvascular and macrovascular 

complications that can be prevented by controlling blood glucose levels in T2DM [4]. The increased 
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prevalence of diabetes poses individual, family, and health challenges to people and global systems and is 

associated with increased mortality and morbidity [5].  

 

According to the previous studies, ADMs ranges from 10 to 74% in diverse communities [6] that might 

cause obstacles to related factors such as age, socioeconomic status, and illness duration on adherence to 

medication in diabetic peoples. Treatment adherence is important for the complex treatment of chronic 

diseases, including polypharmacy with different doses and routes of administration [7]. In addition to using 

hypoglycemic drugs, lifestyle and dietary changes can help improve glycemic control and achieve a 

patient's glycemic level before starting insulin therapy [8]. 

 

Furthermore, poor ADMs in diabetes is a multifaceted conduct caused by overwork, travel, skipped meals, 

stress and emotional issues, public embarrassment, suppression, drug costs, storage, diabetes knowledge, 

attitudes, and beliefs. Concerns about side effects of diabetes medications, social care, interaction with 

healthcare providers, the complexity of medication planning, duration of illness, side effects of medications, 

and availability of home glucose meters [9], [10]. Also, poor adherence is accompanied by the risk of 

hospitalization and the progress of diabetes impediments such as kidney diseases [11]. 

 

If appropriately used, orally ingested hypoglycemic drugs are highly effective in controlling T2DM [12]. In 

general, high adherence rates to hypoglycemic drugs lead to lower numbers of drugs being used [13]. 

Deprived adherence to treatments is not uncommon, particularly when comorbidities occur [14] that might 

be predisposed by numerous factors such as patient-centred factors, therapy, health care system, social and 

economic status, and disease-related causes [15].  

 

Therefore, extra information to determine other factors that influence ADMs needs to improve tailored and 

effective interventions to endorse ADMs in T2DM patients [16]. Although there is a prosperity of measured 

prosecutions on interventions to advance adherence, present approaches of refining ADMs for long-lasting 

health complications are mostly difficult and ineffective [17]. Thus, we aimed to find the correlations 

between ADMs in T2DM patients to numerous factors. 

 

2. MATERIALS AND METHODS 

 

2.1 Patients and study setting 

A quazi-experimental study was done on T2DM patients who visited the Diabetes and Endocrine Center at 

Sulaimaniyah, Iraq, from January 2021 to August 2021. Thus, 245 T2DM patients were enrolled and 

divided into intervention (119) and non-intervention (control) (126) groups. The sample size was assessed 

using the Raosoft sample size calculator. The criterion for splitting subjects into two groups was based on 

self-selection. The participants chose to attend the program to be in the intervention group, and the others 

didn't want to participate in the counselling program.  

 

The patients in the experimental group were given appointments, including the date, time, and location 

where the program was implemented. The program consisted of five sessions, one and a half hours per 

session per week. Each session was about a particular topic (diabetes mellitus, adherence to lifestyle and 

medication, storage of drugs, and drug administration). Patients were follow-up after investigation, 

receiving treatment and instruction.  

 

On the other hand, glycemic control was assessed by the clinical parameters that were detected for the 

patients on the day of the interview. First, blood samples were taken from the participants, then fasting 
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blood glucose (FBG) in mg/dl and HbA1c% tests were measured by COBAS-C11 and Toso-HP-723CX 

(Toso Automated Glycohemo-Analyzer, Germany). 

 

2.2 Inclusion criteria 

Patients with T2DM, regardless of age and sex. 

 

2.3 Exclusion criteria 

Patients with T1DM, organ failure, mental disorders, and pregnant women. 

 

2.4 Questionnaire design 

A ADMs questionnaire was developed to assess adherence behaviors among participants that comprise 

sociodemographic characteristics, medical history, lifestyle assessment, and factors of adherence to the 

Morisky scale. ADMs of the patients was measured using the MMAS-8 adherence scale, depended on the 

scheme of “yes” = 0 and “no” = 1 for their scores estimation of 8 questions. Response classes were yes/no 

for each variable, with a dichotomous answer and a 5-point Likert reply for the last question. A total score 

was calculated for each item based on the responses. MMAS-8’s scores were considered as: 0-6=low; 

6=medium; and 7-8=high [18]. The reliability of the Likert questionnaire was checked, and Cronbach’s 

alpha was 0.698. 

 

2.5 Ethical considerations 

This study was approved by the Scientific Committee of the University of Sulaimani, College of Nursing, 

and College of Medicine (approval No. 10/7/03/2021/UOS-COM). Participants in the study were told about 

the nature and objectives of the study. Patients were asked to provide verbal and written informed 

permission. They were also informed about the study's potential outcomes. Furthermore, patients' rights, 

confidentiality, and data protection are all considered. They were also given the option of withdrawing from 

the project. 

 

2.6 Statistical analysis 

Obtained data were analyzed using the Statistical Package for Social Sciences (SPSS, version 25), and a p-

value of less than 0.05 was considered significant. 

 

3. RESULTS 

The mean age ± SD of the involved participants was 59.4 ± 9.0 years, the median was 60 years, and the age 

range was 40 to 79 years. More than two-thirds of the sample (71.8%) were females, and the majority 

(77.1%) were married. The proportion of illiterate patients was higher in the non-intervention than in the 

intervention group (58.7% and 39.5%, respectively). The ratio of secondary school and college graduates 

was higher in the intervention than in the non-intervention group (p=0.019). Around two-thirds of the 

sample (64.1%) were homemakers, but there was no significant difference between the groups regarding 

occupation categories (p=0.459), (Table 1). 

 

Table 1. Socio-demographic characteristics of the study groups. 

Variable Intervention 

No. (%) 

Non-intervention 

No. (%) 

Total 

No. (%) 

P-value 

Age( Years) 

40-49 22 (18.5) 15 (11.9) 37 (15.1)  

50-59 42 (35.3) 37 (29.4) 79 (32.2) 

60-69 42 (35.3) 54 (42.9) 96 (39.2) 

70-79 13 (10.9) 20 (15.9) 33 (13.5) 0.219** 
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Mean ±SD 58.3 ±9.1 60.5 ±8.8 59.4 ±9.0 0.066† 

Gender 

Male 32 (26.9) 37 (29.4) 69 (28.2)  

Female 87 (73.1) 89 (70.6) 176 (71.8) 0.667** 

Marital status 

Single 2 (1.7) 5 (4.0) 7 (2.9)  

Married 93 (78.2) 96 (76.2) 189 (77.1) 

Widowed 24 (20.2) 25 (19.8) 49 (20.0) 0.634* 

Educational level 

Illiterate 47 (39.5) 74 (58.7) 121 (49.4)  

Read and write 15 (12.6) 15 (11.9) 30 (12.2) 

Primary 29 (24.4) 23 (18.3) 52 (21.2) 

Secondary 21 (17.6) 12 (9.5) 33 (13.5) 

Higher education 7 (5.9) 2 (1.6) 9 (3.7) 0.019** 

Occupation 

Employee (public) 18 (15.1) 14 (11.1) 32 (13.1)  

Free job 9 (7.6) 12 (9.5) 21 (8.6) 

Housewife 71 (59.7) 86 (68.3) 157 (64.1) 

Retired 19 (16.0) 13 (10.3) 32 (13.1) 

Others 2 (1.7) 1 (0.8) 3 (1.2) 0.459** 

Total 119 (100.0) 126 (100.0) 245 (100.0)  

*Fisher’s exact test, **Chi-square test, † unpaired t-test 

 

Before counselling, the rate of medium ADMs was 5.0% in the intervention group and 7.1% in the non-

intervention group without significant difference (p=0.493), while after counselling, the rate of the medium 

ADMs was significantly (p<0.001) higher in the intervention group (31.9%) than the non-intervention 

group (8.7%), (Table 2). 

 

Table 2. Level of drug adherence (Morisky scale) of the two study groups before and after counseling. 

 Variable 

  

Intervention 

No. (%) 

Non-intervention 

No. (%) 

Total 

No. (%) 

 P-value* 

Adherence before counseling 

Low 113 (95.0) 117 (92.9) 230 (93.9)  

Medium 6 (5.0) 9 (7.1) 15 (6.1) 0.493 

Adherence after counseling 

Low 81 (68.1) 115 (91.3) 196 (80.0)  

Medium 38 (31.9) 11 (8.7) 49 (20.0) <0.001 

Total 119 (100.0) 126 (100.0) 245 (100.0)   

*Chi-square test 

 

Table 3 shows that, in the intervention group, there was no significant correlation between age and ADMs 

(Morisky scale) whether before (p=0.647) or after (p=0.673) the counselling program. Also, no significant 

association was detected between gender with pre-Morisky scores (p=0.341) and post-Morisky scores 

(p=0.729). The same is for the educational level. Before the intervention, there was a significant association 

between the occupation and the pre-Morisky scores (p=0.013), as the highest level of medium ADMs was 

among the retired (21.1%). In contrast, a non-significant association was detected with the post-Morisky 

scores (p=0.704). No significant association was detected between the residency and the pre-Morisky scores 

(p>0.999) and also with the post-Morisky scores (p=0.539). Also, no significant association was seen 

between the family income and the pre-Morisky scores (p>0.999). Still, there was a significant association 

with the post-Morisky scores (p=0.046), where it is evident that the highest rate of medium ADMs was 

among those with sufficient family income (p=0.046). 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 07, September, 2022 

  

3719 
 

Table 3. Association between pre and post-Morisky scores with socio-demographic variables in the 

intervention group. 

 Variable 

  

  

 No. Pre-Morisky score  P-value 

  

Post-Morisky score  P-

value* 

  
Low 

No. (%) 

Medium 

No. (%) 

Low 

No. (%) 

Medium 

No. (%) 

Age (Years)  

40-49 22 22 (100.0) 0 (0.0)   13 (59.1) 9 (40.9)   

  

  
50-59 42 39 (92.9) 3 (7.1)   28 (66.7) 14 (33.3) 

60-69 42 40 (95.2) 2 (4.8)   30 (71.4) 12 (28.6) 

70-79 13 12 (92.3) 1 (7.7) 0.647 10 (76.9) 3 (23.1) 0.673 

Gender               

  Male 32 29 (90.6) 3 (9.4)   21 (65.6) 11 (34.4) 

Female 87 84 (96.6) 3 (3.4) 0.341 60 (69.0) 27 (31.0) 0.729 

Educational level 

Illiterate 47 45 (95.7) 2 (4.3)   34 (72.3) 13 (27.7)   

  

  

  

Read and 

write 

15 15 (100.0) 0 (0.0)   11 (73.3) 4 (26.7) 

Primary 29 26 (89.7) 3 (10.3)   16 (55.2) 13 (44.8) 

Secondary 21 20 (95.2) 1 (4.8)   16 (76.2) 5 (23.8) 

College and 

above 

7 7 (100.0) 0 (0.0) 0.734 4 (57.1) 3 (42.9) 0.442 

Occupation 

Employee 18 18 (100.0) 0 (0.0)   12 (66.7) 6 (33.3)   

  

  

  

Free job 9 8 (88.9) 1 (11.1)   5 (55.6) 4 (44.4) 

Housewife 71 70 (98.6) 1 (1.4)   51 (71.8) 20 (28.2) 

Retired 19 15 (78.9) 4 (21.1)   12 (63.2) 7 (36.8) 

Others 2 2 (100.0) 0 (0.0) 0.013 1 (50.0) 1 (50.0) 0.704 

Residency               

  Urban 117 111 (94.9) 6 (5.1)   80 (68.4) 37 (31.6) 

Suburban 2 2 (100.0) 0 (0.0) >0.999 1 (50.0) 1 (50.0) 0.539 

Family income  

Sufficient 12 12 (100.0) 0 (0.0)   5 (41.7) 7 (58.3)   

  Barely 

sufficient 

96 90 (93.8) 6 (6.3)   66 (68.8) 30 (31.3) 

Insufficient 11 11 (100.0) 0 (0.0) >0.999 10 (90.9) 1 (9.1) 0.046 

Total 119 113 (95.0) 6 (5.0)   81 (68.1) 38 (31.9)   

*Fisher’s exact test 

 

Additionally, in the intervention group (before the implementation of the educational program), there was 

no significant relation between ADMs and all the studied factors (p>0.05) (Table 4). 

 

Table 4. Factors associated with drug adherence before the implementation of the educational program 

among patients of the intervention group. 

Variable Low 

adherence 

No. (%) 

Medium 

adherence 

No. (%) 

Total 

No. (%) 

P-value* 

Forgetfulness 

Always 9 (100.0) 0 (0.0) 9 (100.0)  

Sometimes 72 (96.0) 3 (4.0) 75 (100.0) 

Never 32 (91.4) 3 (8.6) 35 (100.0) 0.618 

Cost of medication 

Always 46 (92.0) 4 (8.0) 50 (100.0)  

Sometimes 49 (100.0) 0 (0.0) 49 (100.0) 

Never 18 (90.0) 2 (10.0) 20 (100.0) 0.076 

Side effect of drug 
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Always 11 (91.7) 1 (8.3) 12 (100.0)  

Sometimes 93 (94.9) 5 (5.1) 98 (100.0) 

Never 9 (100.0) 0 (0.0) 9 (100.0) 0.697 

Multiple medications. Total number of drugs, type of drug 

Always 12 (100.0) 0 (0.0) 12 (100.0)  

Sometimes 93 (94.9) 5 (5.1) 98 (100.0) 

Never 8 (88.9) 1 (11.1) 9 (100.0) 0.462 

Too busy 

Always 11 (100.0) 0 (0.0) 11 (100.0)  

Sometimes 76 (92.7) 6 (7.3) 82 (100.0) 

Never 26 (100.0) 0 (0.0) 26 (100.0) 0.488 

Poor patient-provider communication 

Always 2 (100.0) 0 (0.0) 2 (100.0)  

Sometimes 101 (95.3) 5 (4.7) 106 (100.0) 

Never 10 (90.9) 1 (9.1) 11 (100.0) 0.508 

Complexity of the doses regimen 

Always 10 (100.0) 0 (0.0) 10 (100.0)  

Sometimes 91 (93.8) 6 (6.2) 97 (100.0) 

Never 12 (100.0) 0 (0.0) 12 (100.0) >0.999 

Living alone 

Always 7 (87.5) 1 (12.5) 8 (100.0)  

Sometimes 18 (94.7) 1 (5.3) 19 (100.0) 

Never 88 (95.7) 4 (4.3) 92 (100.0) 0.388 

Instruction administrator not clear 

Always 10 (100.0) 0 (0.0) 10 (100.0)  

Sometimes 79 (95.2) 4 (4.8) 83 (100.0) 

Never 24 (92.3) 2 (7.7) 26 (100.0) 0.782 

Lack of trust in the efficacy of medication 

Always 11 (100.0) 0 (0.0) 11 (100.0)  

Sometimes 38 (95.0) 2 (50.0) 40 (100.0) 

Never 64 (94.1) 4 (5.9) 68 (100.0) >0.999 

Cannot swallow 

Always 1 (100.0) 0 (0.0) 1 (100.0)  

Sometimes 6 (100.0) 0 (0.0) 6 (100.0) 

Never 106 (94.6) 6 (5.4) 112 (100.0) >0.999 

Allergic reaction (Adverse effects) 

Always 1 (100.0) 0 (0.0) 1 (100.0)  

Sometimes 56 (98.2) 1 (1.8) 57 (100.0) 

Never 56 (91.8) 5 (8.2) 61 (100.0) 0.248 

Multiple prescribers 

Always 6 (100.0) 0 (0.0) 6 (100.0)  

Sometimes 96 (95.0) 5 (5.0) 101 (100.0) 

Never 11 (91.7) 1 (8.3) 12 (100.0) 0.635 

Total 113 (95.0) 6 (5.0) 119 (100.0)  

*Fisher’s exact test 

 

Furthermore, the highest rate of medium ADMs was among patients (54.5%) who never forgot to take their 

medications which were significantly (p<0.001) higher than those that always/sometimes forgot to take 

their medications. The rate of medium ADMs was 85.7% among patients who never felt the side effects of 

the drugs (p=0.009), while it was 25% and 29% among those who always or sometimes felt side effects, 

respectively. A significantly (p=0.005) high rate of medium ADMs (75%) was found among patients who 

never took multiple medications, but it was 7.7% among patients who always took multiple drugs. The rate 

of medium ADMs was significantly (p<0.001) high (88.2%) among patients who never felt poor patient-

provider communication, compared with 20% among patients who always felt that there was a poor 

communication. When the administrator's instruction was always not explicit, the rate of medium ADMs 
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was 0.0% (p<0.001) compared with 57.1% when the instructions were clear. When there was no lack of 

trust in medication efficacy, the rate of medium ADMs was 46.7% (p=0.001), while it was 40% when there 

was always a lack of confidence. When there were no allergic reactions to drugs, the rate of medium ADMs 

was 44.9% (p=0.021) compared to 0.0% with always allergic reactions to medications. The medium ADMs 

was 50% (p=0.027) when there were no multiple prescribers, but it was 0.0% when there were numerous 

prescribers. No significant association was detected between medium ADMs with the cost of medication 

(p=0.790), being too busy (p=0.095), the complexity of the treatment regimen (p=0.123), living alone 

(p=0.339), and inability to swallow (p=0.663) (Table 5). 

 

Table 5. Factors associated with drug adherence after the implementation of the educational program 

among patients of the intervention group. 

Variable Low 

adherence 

No. (%) 

Medium 

adherence 

No. (%) 

Total 

No. (%) 

P-value 

Forgetfulness 

Always 8 (88.9) 1 (11.1) 9 (100.0)  

Sometimes 53 (80.3) 13 (19.7) 66 (100.0) 

Never 20 (45.5) 24 (54.5) 44 (100.0) <0.001 

Cost of medication 

Always 48 (70.6) 20 (29.4) 68 (100.0)  

Sometimes 26 (65.0) 14 (35.0) 40 (100.0) 

Never 7 (63.6) 4 (36.4) 11 (100.0) 0.790 

Side effect of the drug 

Always 9 (75.0) 3 (25.0) 12 (100.0)  

Sometimes 71 (71.0) 29 (29.0) 100 (100.0) 

Never 1 (14.3) 6 (85.7) 7 (100.0) 0.009 

Multiple medications; total number of drugs, type of drug 

Always 12 (92.3) 1 (7.7) 13 (100.0)  

Sometimes 67 (68.4) 31 (31.6) 98 (100.0)  

Never 2 (25.0) 6 (75.0) 8 (100.0) 0.005 

Too busy 

Always 9 (90.0) 1 (10.0) 10 (100.0)  

Sometimes 40 (60.6) 26 (39.4) 66 (100.0) 

Never 32 (74.4) 11 (25.6) 43 (100.0) 0.095 

Poor patient-provider communication 

Always 4 (80.0) 1 (20.0) 5 (100.0)  

Sometimes 75 (78.1) 21 (21.9) 96 (100.0) 

Never 2 (11.8) 15 (88.2) 17 (100.0) <0.001 

Complexity of treatment regimen 

Always 8 (80.0) 2 (20.0) 10 (100.0)  

Sometimes 69 (69.7) 30 (30.3) 99 (100.0)  

Never 4 (40.0) 6 (60.0) 10 (100.0) 0.123 

Living alone 

Always 6 (75.0) 2 (25.0) 8 (100.0)  

Sometimes 9 (52.9) 8 (47.1) 17 (100.0) 

Never 66 (70.2) 28 (29.8) 94 (100.0) 0.339 

Instruction of the administrator is not clear 

Always 9 (100.0) 0 (0.0) 9 (100.0)  

Sometimes 57 (76.0) 18 (24.0) 75 (100.0)  

Never 15 (42.9) 20 (57.1) 35 (100.0) <0.001 

Lack of trust in the efficacy of medication 

Always 3 (60.0) 2 (40.0) 5 (100.0)  

Sometimes 46 (85.2) 8 (14.8) 54 (100.0) 

Never 32 (53.3) 28 (46.7) 60 (100.0) 0.001 
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Can’t swallow 

Always 5 (83.3) 1 (16.7) 6 (100.0)  

Sometimes 76 (67.3) 37 (32.7) 113 (100.0) 

Never 81 (68.1) 38 (31.9) 119 (100.0) 0.663 

Allergic reaction (Adverse effects) 

Always 2 (100.0) 0 (0.0) 2 (100.0)  

Sometimes 52 (76.5) 16 (23.5) 68 (100.0) 

Never 27 (55.1) 22 (44.9) 49 (100.0) 0.021 

Multiple prescribers 

Always 9 (100.0) 0 (0.0) 9 (100.0)  

Sometimes 62 (68.9) 28 (31.1) 90 (100.0) 

Never 10 (50.0) 10 (50.0) 20 (100.0) 0.027 

Total 81 (68.1) 38 (31.9) 119 (100.0)  

*Fisher’s exact test 

 

After counselling, there was no significant association, in the intervention group, between the number of 

medications taken per day and the ADMs (p=0.589). Still, in the non-intervention group, the association 

was significant (p=0.033). However, it was not consistent, where it is evident that the rate of medium 

ADMs was 14.3% among patients who took 3-4 tablets per day, then decreased to 5.2% among patients 

who took 5-6 tablets per day, and then increased again to 21.7% among patients took ≥ 7 tablets per day 

(Table 6). 

 

Table 6. Drug adherence (Morisky scores) after counseling by a number of medications in study groups. 

 Variable Medication adherence P-value 

 Number of medications (Days) Low Medium  

Intervention 

3-4 12 (66.7) 6 (33.3)  

5-6 52 (65.8) 27 (34.2) 

≥ 7 17 (77.3) 5 (22.7) 0.589** 

Total 81 (68.1) 38 (31.9)  

Non-intervention 

3-4 6 (85.7) 1 (14.3)  

5-6 91 (94.8) 5 (5.2) 

≥ 7 18 (78.3) 5 (21.7) 0.033* 

Total 115 (91.3) 11 (8.7)  

*Fisher’s exact test, **Chi-square test 

 

4. DISCUSSION 

We found that patients who visited the Diabetic and Endocrine Center at Sulaimaniyah of Iraq had poor 

ADMs. Also, the results demonstrated that most of the cases were female, housewives, married, illiterate, 

and came from urban areas, which is supported by another study in Sulaimaniyah City Diabetes and 

Endocrine Centre [19]. 

 

We found that the rate of ADMs was moderate to low, with a significant improvement in following the 

counselling program. As a result, 5 - 31.9% in the intervention group's adherence to medication improved. 

The reported adherence to this study was suboptimal and lower than previous findings reported from Iran 

(74.8%) [20] and Nigeria (72.5%) [21]. However, [22] reported a lower ADMs rate than our findings (47%) 

that were non-ADMs. Another study conducted by Abebe et al., 2014 in Ethiopia showed a prevalence of 

54.1%. However, much lower rates of nonadherence have been seen in Uganda [23] and Palestine [24]. 

 

Moreover, the reported prevalence of nonadherence was likely to be conservative as it was based on patient 
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recall and self-reports, which usually overestimate patient adherence levels. This might imply a lack of 

attention people with diabetes give to their health, sociodemographic and economic status, adherence 

measurement, structural educational plans and counselling programs, and different study methods and 

samples.  

 

In addition, economic status is one factor that needs to be considered. Thus, a significant association with 

family income was reported in this study. Similarly, [25] found a significant association between income 

level and ADMs (p<0.01), and adherence was also higher among people with higher incomes. In contrast, 

[13] reported no significant association between income and adherence to hypoglycemic drugs. 

 

Moreover, our results demonstrated that there was no significant association between age and ADMs which 

is controversial to a study conducted in Alimosho General Hospital, Nigeria, that showed a significant 

(p≤0.05) relationship between the ages of patients and their adherence to medication [26]. 

 

However, the results of this study indicated that ADMs was not associated with sociodemographic features 

such as age, occupation, and monthly income. These outcomes are supported by previous studies [27- 29]. 

Furthermore, these findings do not agree with some literature shreds of evidence that found factors such as 

age, occupation, and family income are significantly associated with ADMs among T2DM patients [30], 

[31]. While, in a cross-sectional study in Bisha Governorate, Saudi Arabia, occupation was associated with 

ADMs [32]. 

 

Regarding the relationship between adherence and factors contributing to ADMs, our results showed no 

significant improvement in forgetfulness, side effects, multiple medications, poor patient-provider 

communication, clear instructions, lack of trust, and multiple prescribers. Also, there was no significant 

association between ADMs with the cost of medication, being too busy, the complexity of the treatment 

regimen, living alone and the inability to swallow. 

 

The number of medications used by diabetic patients is still one factor that needs consideration. Still, there 

was no significant relationship between adherence to medication and polypharmacy in the intervention 

group in the current study. Similarly, the number of antidiabetic medicines used had no significant 

association with adherence to the antidiabetic medication [33]. Furthermore, another survey in the 

Kurdistan region on diabetic and hypertensive patients showed that the number of drugs did not affect the 

adherence rate [34]. 

 

There was a significant association between polypharmacy and ADMs in the non-intervention group. 

Similarly, the current study demonstrated that polypharmacy and older age are associated with adherence, 

which is consistent with the results of a previous study [35]. In addition, several studies that assessed 

patients with T2DM with many medications [36] and complications from other chronic diseases [22] have 

shown a positive association between polypharmacy and adherence. In this study, beliefs about medicine 

did not significantly affect ADMs before the counselling program, which is also in line with previous 

research [37], [38]. 

 

A cross-sectional study was conducted in outpatient endocrinology clinics of two hospitals and four private 

clinics in Beirut, Lebanon. Medication-related factors, including regimen complexity and multiple daily 

dosing, also affected ADMs [39]. 

 

This study revealed that patients who experienced side effects from their medication were less adherent to 
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the treatment regimen. This result agrees with the findings in the United States, which reported that side 

effects of the drug are the main factor in low ADMs [40]. 

 

The studies have identified forgetfulness, multiple prescribers, side effects (mainly fatigue and dizziness),  

and low perceived self-efficacy of the medications as the common barriers to ADMs. Identifying most of 

these barriers concurs with other studies [41], [42]. 

 

Medication cost is a militating factor affecting patients' adherence to their medications. According to a 

study carried out by [43] 18% of patients could not adhere to their prescription medications due to cost. The 

complexity of the medication regimen also plays no significant role in adherence. In contrast, the higher the 

complexity of the medication regimen, the lower or poorer the adherence [44]. Similarly, medication-

induced side effects and low perceived efficacy impede adherence [45]. A recent study demonstrated that 

the most common reason for nonadherence was taking less medicine or stopping medication due to its 

adverse effects, consistent with the previous findings [46]. 

 

The findings of the ADMs in the present study are better than those of some Indian studies that documented 

poor ADMs among diabetic patients in which 16.6% of patients adhered to the prescribed antidiabetic 

drugs; the majority often forget to take their medications [46]. 

 

The patient-physician relationship is another critical social factor raised by the interviewees, where a good 

relationship was reported as a facilitator and vice versa. Good communication between patient and 

physician increases the patient's confidence and their ability to cope with a chronic illness such as diabetes, 

thereby improving their ADMs [47]. 

 

5. CONCLUSIONS 

Counselling programs could improve medication adherence which is vital for effective T2DM management. 

Thus, it is essential to expand the roles of health care professionals in the community to include counselling, 

barrier-monitoring, education, and problem-solving to progress patient medication adherence. 
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