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Abstract  
Background: Diabetes type 2 is considered one of the main public health concerns. Lack of adherence to treatment leads to poor 
therapeutic outcome, poor glycemic control, and high risk for developing diabetes complications. 
Objectives: The aim of this study is to evaluate adherence to oral antidiabetic medication in Diabetes type 2 Lebanese patients, and to 
evaluate factors leading to low adherence. 
Methods: A cross-sectional study was conducted in outpatients endocrinology clinics of two hospitals and four private clinics located in 
Beirut-Lebanon. Data was collected using a well-structured questionnaire by trained pharmacists. Adherence level was measured by 
the Lebanese Medication Adherence Scale (LMAS-14). Bivariate and multivariate analyses were conducted using SPSS version 20. 
Results: Overall, 245 patients were included in the study with the majority being females (54.3%) and obese (47.8%). Only 29% of the 
participants had controlled glycemia (HbA1c <7%) with 31.8% of subjects had high adherence to their medication compared to 68.2% 
with low adherence. Increased working hours/day was associated with a decrease in adherence to oral antidiabetic medication 
(OR=0.31; 95% CI 0.11:0.88; p=0.029). Other factors significantly associated with decreased adherence to treatment were 
forgetfulness, high drug costs, complex treatment regimens, experiencing side effects, and perception of treatment inefficacy. 
Postponing physician office visits also decreased the probability of being adherent to oral antidiabetic medication (OR=0.36; 95% CI 
0.15:0.86; p=0.022). Skipping or doubling the dose in case of hypo/hyperglycemia and the sensation of treatment burden also 
decreased medication adherence (OR=0.09; 95% CI 0.02:0.34; p=0.001, and OR=0.04; 95% CI 0.01:0.13; p<0.001 respectively). 
Conclusions: Adherence to oral antidiabetic medication is low for Lebanese patients, which leads to a poor glycemic control and 
increases the diabetes complications. Intervention programs including patient education strategies are essential to improve 
medication adherence. 
 

Keywords 
Medication Adherence; Treatment Adherence and Compliance; Diabetes Mellitus, Type 2; Risk Factors; Multivariate Analysis; Cross-
Sectional Studies; Lebanon 

 
INTRODUCTION 

Diabetes type 2 (DM2) is considered one of the main  public 
health concerns, and its prevalence is increasing at an 
alarming rate worldwide.1 According to the International 
Diabetes Federation’s latest report, the global prevalence 
of diabetes is estimated to be 8.8%2, and predicted to 
increase by 54% worldwide between 2010 and 2030.3 The 
World Health Organization (WHO) estimates that Diabetes 
will be the seventh leading cause of death by 2030.2 

The American Diabetic Association (ADA) considers 

glycemic control as an important strategy for managing 
DM2.4 Glycosylated hemoglobin (HbA1c) is the most 
reliable method and the main target to control glycemia 
and prevent complications.5 The treatment target set by 
ADA for HbA1c is less than 7%.4 A high value of HbA1c (7% 
or over) indicates a poor diabetes control, leading to severe 
complications such as cardiovascular disease, neuropathy, 
retinopathy, nephropathy, and lower limb amputations.6,7 

A study done in the United States found that 12.9% of 
diabetic patients had poor glycemic control and did not 
achieve the control target HbA1c8 compared to a larger 
number of diabetic patients in Saudi Arabia, Lebanon, 
Jordan, and Libya (32.1%, 31.8%, 30%, and 20.2% 
respectively).9-12 

The WHO defines adherence as the extent to which a 
patient’s behavior in medication intake, diet follow up, and 
performing lifestyle changes, agrees with health care 
provider recommendations.13 In developed countries, WHO 
estimates adherence to long-term therapy for chronic 
diseases to be around 50%.13 Adherence to diabetes 
treatment is very variable and may range from 1.4 to 
88%.14 A great progress has been made in the treatment of 
DM2 with the development of new therapeutic classes. 
However, a lack of adherence to treatment leads to a poor 
therapeutic outcome, a poor glycemic control, a high risk 
for developing diabetes complications, and an increased 
hospitalization and death rates.15-17 In a study conducted 
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on diabetic patients in Malaysia, 53% of patients were 
found to have low adherence18 and 72% of patients had 
poor glycemic control.19 Nevertheless, several studies have 
shown a positive association between adherence and 
glycemic control.20,21 

Numerous factors influence treatment adherence, 
including demographic characteristics, socioeconomic 
status, duration of disease, class of drug prescribed, 
presence of comorbidities, polypharmacy, patient-
healthcare provider relationship, occurrence of adverse 
events, perception of inefficacy, drug cost, forgetfulness, 
and presence of psychological factors, specifically 
depression.22 

In Lebanon, there is a shortage of studies evaluating 
adherence to antidiabetic medication. Therefore, the main 
objective of this study is to evaluate adherence to oral 
antidiabetic medication for DM2 Lebanese patients, and to 
evaluate factors leading to low adherence. 

 
METHODS 

Study design 

An observational cross-sectional study was conducted in 
outpatient endocrinology clinics of two tertiary care 
hospitals and four private endocrinology clinics located in 
Beirut, Lebanon between April 1st, 2017 and July 30th, 2017. 

The sample size in this cross-sectional study was calculated 
using the following formula23:  

n = Z
2
*p(1-p)/d

2
  

where Z is the standard normal variate (Z=1.96 when 
confidence interval is 95%), p is the expected proportion of 
outcome in the population (based on other studies), and d 
is the precision.23  

Based on a study done on Lebanese patients with chronic 
diseases, 17% were highly adherent24, so a minimal sample 
size of 217 patients was necessary. 

Lebanese adult outpatients (>18 years), diagnosed with 
DM2 by an endocrinologist and have been taking at least 
one oral antidiabetic medication (biguanides, sulfonylureas, 
meglitinides, thiazolidinediones, dipeptidyl peptidase 4 
inhibitors, alpha-glucosidase inhibitors and sodium-glucose 
co-transporter 2 inhibitors) for at least 6 months were 
included in this study. Excluded subjects were patients less 
than 18 years of age, patients with diabetes type 1, patients 
on insulin therapy only, pregnant women, and patients 
with memory disorders or intellectual disability.  

Data collection 

Data was collected using a well-structured questionnaire 
which was developed based on a literature review. The 
questionnaire was presented in Arabic language to 
facilitate its comprehension and was filled by trained 
pharmacists. It was tested on 20 patients to evaluate their 
understanding of the questions and to do the necessary 
modifications. These patients were not included in the final 
sample. 

The questionnaire contained data about sociodemographic 
characteristics, lifestyle information such as physical 

activity defined by at least 30 minutes of moderate-
intensity exercise on most days of the week25, health 
status, patient disease status, medication-related 
characteristics, medication adherence using a Lebanese 
Medication Adherence Scale (LMAS-14), patient’s 
relationship with the healthcare providers, and information 
about the patient’s attitudes, behaviors, knowledge, and 
motivation towards his illness and treatment. 

The clinics were visited by patients coming from different 
Lebanese regions. For each patient visiting the clinics 
included in the study, interviewers checked the patient’s 
file to confirm the diagnosis of DM2 and to check the 
inclusion criteria. An oral consent was obtained from each 
patient to participate in the study. Accurate data on the 
patient’s medical and medication history was recorded 
from the patient’s file. The value of HbA1c of each patient 
was taken from the recent lab test performed within less 
than 1 month, brought in with the patient. A controlled 
HbA1c in DM2 patients is defined as being below 7%.5 
Patients were asked about past medication history and 
over-the-counter (OTC) drugs containing sugar such as 
cough syrups and some vitamins. Certain acute 
hyperglycemic medications such as glucocorticoids, and 
some chronic drugs such as thiazide diuretics, and atypical 
antipsychotics were also recorded.5 

The LMAS-14 

Adherence to oral antidiabetic medication was evaluated 
using the fourteen-item LMAS-14. This instrument is a new 
Lebanese scale to measure medication adherence by 
considering socio-economic and cultural factors related to 
the Lebanese culture. It was validated by Lebanese 
hypertensive patients and can be used to assess adherence 
to treatment in chronic diseases.26 The LMAS-14 contains 
14 Likert scale questions with four answers each (coded 
from zero (less adherence) to three (high adherence)). 
Score can range from zero (lowest adherence) to 42 
(highest adherence). LMAS assesses occupational factors 
including forgetfulness during busy periods (intensive work 
or travel), if the patient was invited to lunch or dinner, if 
some food items were prohibited during treatment period 
because of possible food-medication interaction, and delay 
in buying a new pills box when the old one is over. It also 
assesses psychological factors including experiencing any 
secondary effects or feeling clinically better or worse with a 
change in behavior when the laboratory exams are 
improved. Annoyance factors are also included in LMAS-14 
such as frustration from taking a lot of pills, boredom of 
chronic treatment, and experience of some side effects. 
Finally, economical factors are assessed in LMAS-14 
including health insurance coverage of medication cost, 
and expensive medication. 

Each patient’s score was calculated to assess adherence to 
medication. Patients were classified into adherent or non-
adherent using a cut-off point of 38 as in previous studies. 
Sensitivity and specificity of LMAS-14 were respectively 
82.9% and 36.9%.26 

Data analysis 

All data were analyzed using SPSS version 20. Bivariate and 
multivariate analyses (logistic regression) were done. A 
confidence interval of 95% and a p-value <0.05 were 
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considered to get a statistically significant result. The 
dependent variable for logistic regression was the 
dichotomized adherence score (based on a cut-off 
point=38). Only variables having p-value<0.2 in the 
bivariate analysis were included in the multivariate 
analysis. 

 

RESULTS  

A total of 245 patients who met the inclusion criteria were 
included in this study, with an average age of 59.32 years 
(SD=10.77). More than half of the patients (54.3%) were 
females. Age difference was not significant between males 
(60.59 years; SD 11.22) and females (58.25 years; SD 
10.304) with a p-value=0.09. The majority of the patients 
were either overweight (37.1%) or obese (47.8%). Most of 
the patients were illiterate (35.5%) and unemployed (49%). 
Around half of the population (50.6%) was nonsmokers. 
Only 34.7% were physically active and 20.4% followed the 
diet recommended by their physician properly. One 
hundred sixty patients (65.3%) had a family history of 
diabetes. The mean duration of diabetes was 9.03 years (SD 
8.01) and was accompanied with comorbidities in 86.5% of 
the cases. The most common comorbidity was 
hypertension (61.6%) followed by dyslipidemia (60%). 
Almost 63% of patients regularly measured their HbA1c. 
The mean HbA1c was 7.90% (SD 1.63). Good glycemic 
control (HbA1c<7) was achieved in only 29% of participants. 
The total number of medications taken per day by the 
patients was 5.21 (SD 2.76). The most common class of oral 
antidiabetics taken was biguanides (88.2%) followed by 
sulfonylureas (51.4%) (Table 1). 

After classification of LMAS-14 score into two classes, 
31.8% of patients had a high adherence (score≥38) and 
68.2% had low adherence (score<38) following 
dichotomization using a cut-off point 38. 

Bivariate analysis  

Among socio-demographic factors, only working hours/day 
had a significant influence on medication adherence 
(p=0.001). 

Concerning lifestyle characteristics, among patients who 
follow up the diet recommended by their physician, most 
of them were adherent to their oral antidiabetic 
medication (30.8%) while 15.6% were non-adherent 
(p=0.006). Moreover, among patients who do not consume 
beverages containing sugar, 85.9% of them were adherent 
(p=0.01). 

Among patients who had an uncontrolled HbA1c level, 
75.4% of the patients were non-adherent to their oral 
antidiabetic medication (p=0.025). Concerning patient’s 
health status, the presence of comorbidities had no 
significant effect on medication adherence. However, the 
presence of respiratory disease (Asthma or Chronic 
Obstructive Pulmonary Disease) was associated with a 
decrease in medication adherence (p=0.041) (7.8% were 
non-adherent while 1.3% were adherent). 

Taking sulfonylureas was also a significant factor (p=0.026) 
affecting adherence. From the patients who knew the 
names of their antidiabetic drugs, 52.6% were adherent 
while 37.7% were not (p=0.029), and among patients who 
did not understand their treatment regimen, 20.5% were 
adherent while 34.1% were not (p=0.03). Among patients 
who postponed their physician office visits, 53.9% were 
non-adherent while 29.5% were adherent (p<0.001), and 
finally among patients who visited their physicians annually 
or every few years, 32.9% and 14.4% were non-adherent, 
while 23.1% and 5.1%  were adherent (p=0.026), 
respectively. 

Table 1. Description of the study population (N=245) 

Variables n (%) 

Sex  
Females 133 (54.3) 

Body mass index (BMI) 
1
  

Underweight (BMI<18.5 kg/m
2
) 1 (0.4) 

Normal weight (BMI≥18.5 kg/m
2
) 36 (14.7) 

Overweight (BMI≥25 kg/m
2
) 91 (37.1) 

Obese (BMI≥30 kg/m
2
) 117 (47.8) 

Education level  
Illiterate 87 (35.5) 

Elementary 74 (30.2) 
Intermediate/ Secondary 56 (22.9) 

University 28 (11.4) 

Occupation  

Unemployed 120 (49) 
Employed/Self-employed 111 (45.3) 

Retired 14 (5.7) 

Working hours/ day  

0 134 (54.7) 
<8h 13 (5.3) 
>8h 98 (40) 

Medical Insurance 177 (72.2) 

Smoking    

Yes 96 (39.2) 
No 124 (50.6) 

Ex-smoker 25 (10.2) 

Physical activity 85 (34.7) 

Recommendation of diet by physician 237 (96.7) 

Follow-up of diet  

No/Sometimes 195 (79.6) 
Yes 50 (20.4) 

Family history of diabetes 160 (65.3) 

Intake of chronic hyperglycemic medication 41 (16.7) 

Intake of acute hyperglycemic medication (OTC) 80 (32.7) 

HbA1c (%)   
Uncontrolled (≥7%) 174 (71) 

Controlled (<7%) 71 (29) 

Type of Comorbidities  

Hypertension  151 (61.6) 
Dyslipidemia 147 (60) 

Respiratory diseases (Asthma or COPD
2
)  9 (3.7) 

Congestive heart failure/Angina/ Arythmia  40 (16.3) 
Kidney disease 19 (7.8) 

Hepatic disease 3 (1.2) 
Gastrointestinal disease  11 (4.5) 

Other Comorbidities (uricemia, anemia, 
osteoporososis, thyroid/nervous disease…) 

101 (41.2) 

Pharmacological class of oral antidiabetic 
medication 

 

Biguanides 216 (88.2) 
Sulfonylureas  126 (51.4) 

DPP-4 inhibitors 96 (39.2) 
Thiazolidinediones  14 (5.7) 

SGLT2 inhibitors  11 (4.5) 
Meglitinides  8 (3.3) 

Alpha-glucosidase inhibitors  2 (0.8) 
Combination 91 (37.1) 

1 
World Health Organization (WHO). Global Database on Body 

Mass Index. 
2 

COPD: Chronic Obstructive Pulmonary Disease 
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Experiencing side effects lead patients to be less adherent 
(p=0.002). Among the patients who had experienced side 
effects, 43.7% were non-adherent while 23.1% were 
adherent. On the other hand, stopping medication in case 
of hypo/hyperglycemia and fasting were also significant 
factors for non-adherence, p<0.001 and p=0.012, 
respectively. Moreover, forgetfulness, high drug cost, 

complex treatment regimens, and perception of treatment 
inefficacy had a significant association with poor 
medication adherence (p<0.001) (Table 2). 

Multivariate analysis 

Results of logistic regression showed that increased 
working hours/day was associated with a decrease in 

Table 2. Factors associated with adherence score using a dichotomized scale 

Variables 
n (%) 

Non-adherent (<38) 
n (%) 

Adherent (≥38) 
p-value 

Working hours/ day   0.001 
0 97 (58.1) 37 (47.4)  

< 8h 3 (1.8) 10 (12.8)  

> 8h 67 (40.1) 31 (39.7)  

Follow up of diet   0.006 

No/ Sometimes 141 (84.4) 54 (69.2)  

Yes 26 (15.6) 24 (30.8)  

Consumption of beverages with sugar   0.010 
No 118 (70.7) 67 (85.9)  

Yes 49 (29.3) 11 (14.1)  

HbA1c
 

  0.025 
Uncontrolled (≥ 7%) 126 (75.4) 48 (61.5)  

Controlled (< 7%) 41 (24.6) 30 (38.5)  

Respiratory disease (Asthma or COPD)    0.041 

No 154 (92.2) 77 (98.7)  

Yes 13 (7.8) 1 (1.3)  

Sulfonylureas    0.026 

No 73 (43.7) 46 (59)  

Yes
 

94 (56.3) 32 (41)  

Knowledge of the drugs’ names by the patient   0.029 

Some of them/ No 104 (62.3) 37 (47.4)  

Yes
 

63 (37.7) 41 (52.6)  

The patient understood his treatment regimen   0.030 

No 57 (34.1) 16 (20.5)  

Yes 110 (65.9) 62 (79.5)  

Postponing physician office visits   < 0.001 

No 77 (46.1) 55 (70.5)  

Yes
 

90 (53.9) 23 (29.5)  

Frequency of physician office visits
 
    0.026 

Every month 15 (9) 8 (10.3)  

Every 3 to 6 months 73 (43.7) 48 (61.5)  

Every year
 

55 (32.9) 18 (23.1)  
Every few years (> 2 years) 24 (14.4) 4 (5.1)  

Experience of side effects   0.002 

No 94 (56.3) 60 (76.9)  

Yes 73 (43.7) 18 (23.1)  

In case of hypo/hyperglycemia, patient skips/doubles the dose    < 0.001 

No 115 (68.9) 72 (92.3)  

Yes 52 (31.1) 6 (7.7)  

In fasting states, patient skips taking his medication   0.012 

No 136 (81.4) 73 (93.6)  

Yes/ Sometimes 31 (18.6) 5 (6.4)  

Following healthcare provider instructions   < 0.001 

No/ Sometimes 73 (43.7) 16 (20.5)  

Yes 94 (56.3) 62 (79.5)  

Main reason for discontinuing treatment      < 0.001 

Forgetfulness 55 (32.9) 5 (6.4)  

High cost 41 (24.6) 11 (14.1)  

Complexity of treatment regimen 11 (6.6) 3 (3.8)  

Experience of unwanted side effects 22 (13.2) 1 (1.3)  

Perception of inefficacy 10 (6) 1 (1.3)  

No discontinuation of treatment 28 (16.8) 57 (73.1)  

The patient feels his treatment is inconvenient and a burden   < 0.001 

No 71 (42.5) 70 (89.7)  

Yes 96 (57.5) 8 (10.3)  

Number of comorbidities Mean = 2.072 Mean = 1.705 0.047 

Total number of medications/ day Mean = 5.503 Mean = 4.590 0.016 

Number of antidiabetic medication / day Mean = 1.898 Mean = 1.667 0.041 
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adherence to oral antidiabetic medication (OR=0.31; 95%CI 
0.11:0.88; p=0.029). Forgetfulness, high drug cost, complex 
treatment regimens, experiencing side effects, and 
perception of inefficacy were significantly associated with a 
decrease in the level of adherence (p<0.001, p=0.004, 
p=0.002, p=0.001, and p=0.031 respectively). Postponing 
physician office visits significantly decreased the probability 
of being adherent to oral antidiabetic medication (OR=0.36; 
95%CI 0.15:0.86; p=0.022). Skipping or doubling the dose in 
case of hypo/hyperglycemia, and sensation of treatment 
burden were also significantly associated with a decrease in 
the level of adherence (OR=0.09; 95%CI 0.02:0.034; 
p=0.001, and OR=0.04; 95%CI 0.01:0.13; p<0.001 
respectively) (Table 3). 

 
DISCUSSION 

Adherence to oral antidiabetic medication was 31.8% 
among Lebanese DM2 patients. The adherence rate was 
similar to studies conducted in China27 and Korea28, greater 
than that reported in Iraq (29.8%)29, and lower than reports 
from of other countries, such as Ethiopia (45.9%)22, United 
States (47.3%)30 and India (60%).31 Cultural diversity 
between countries could explain the difference in 
adherence levels between different populations. Yet, this 
difference could also be due to the variation of the 
methodologies and the different measurement scales used 
to evaluate adherence.32 

Among the socio-demographic factors, the findings showed 
that adherence rates were similar in both genders, which 
was consistent with the results obtained in Malaysia and 
India.18,31 Age also had no association with adherence to 
treatment. However some studies have found an 
association between age and non-adherence. In a 
Malaysian study, older age was associated with an 
increased medication adherence.18 This study also found a 
significant association between working hours/day and 
medication adherence. When the working hours increase 
(>8h), the probability of being adherent to oral antidiabetic 
medication decrease. Being at work for a long period of 
time may prevent the patient from taking his treatment 

regularly and attending to his health care professional as 
recommended.33 

Lack of follow up to recommended diet and consumption 
of beverages containing sugar were also increased among 
non-adherent patients. Other studies have also found that 
non-adherence to oral antidiabetic medication also 
comprised non-adherence to the non-pharmacologic 
guidelines.34 Following non-pharmacologic 
recommendations is crucial in achieving the target HbA1C. 
This includes a proper diet (low in saturated fat, sodium 
and carbohydrates, and high in fiber contents), weight loss, 
and exercise.34 

Among Lebanese DM2 patients, only 29% had achieved the 
target HbA1c (<7%).This is much lower than that in the 
United States (87.1%).8 In this study, patients who had 
good glycemic control had better adherence to oral 
antidiabetic drugs compared to those who had poor 
glycemic control. This coincides with studies done in 
China27, Ethiopia35, and Libya36 where an inverse 
association between medication adherence and glycemic 
control (represented by the value of HbA1C) was 
reported.35-37 

The duration of diabetes after diagnosis was not found to 
be associated with adherence among Lebanese DM2 
patients. Nevertheless a study conducted in China showed 
that newly diagnosed patients had a lower adherence to 
their therapy.27 Newly diagnosed patients may still not be 
aware of the consequences of missing their treatment and 
the complications associated with poor glycemic control. 
Contrariwise, a study done in the United Arab Emirates 
showed that patients with a longer duration of diabetes 
were more likely to be non-adherent to their treatment.38 It 
is suggested that newly diagnosed patients may be more 
committed to their treatment, but they soon adapt to the 
disease burden due to the chronic nature of disease.38  

The presence of comorbidities was not associated with 
medication adherence. However, the presence of asthma 
or COPD was found to reduce adherence in diabetic 
patients. This can be explained by the use of corticosteroids 
or long-term beta agonists in the control of these diseases, 
which may lead to corticosteroids-induced hyperglycemia. 

Table 3. Results of the binary logistic regression using the dichotomized LMAS as the dependent variable 

Variables 
Adjusted Odds Ratio 

(Exp-beta) 
95% Confidence 

Interval 
p-value 

Working hours/ day <8h vs 0h 1.537 0.548; 4.310 0.414 

>8h vs 0h 0.307 0.106; 0.884 0.029 

Main reason for discontinuing 
treatment (Reference group: not 
discontinuing)

 

Forgetfulness 0.023 0.006; 0.084 <0.001 

High cost  0.202 0.067; 0.608  0.004 

Complexity of treatment regimen  0.065 0.012; 0.359 0.002 

Experience of unwanted side effects  0.022 0.002; 0.214 0.001 

Perception of inefficacy  0.072 0.007; 0.786 0.031 

Postponing physician office visits 0.358 0.149; 0.860 0.022 

Follow-up of diet 2.555 0.986 ; 6.618 0.053 

In case of hypo/hyperglycemia, the patient skips/doubles the dose  0.087 0.022 ; 0.344 0.001 

The patient feels his treatment is inconvenient and a burden 0.042 0.014; 0.125 <0.001 

Dependent variable: dichotomized LMAS. Omnibus test p-value<0.001/Hosmer–Lemeshow test p-value=0.831. Nagelkerke 
R

2
=0.654/Overall predicted percentage = 85.3%. 

Variables excluded from the model: Age, Gender, BMI, Physical activity, Consumption of beverages with sugar, Controlled/Uncontrolled 
HbA1C, Number of comorbidities, Presence of COPD/Asthma, Taking sulfonylureas, Intake of acute hyperglycemic medication (OTC), 
Knowledge of the drugs’ names by the patient, Frequency of physician office visits, The patient understood his treatment regimen, 
Experience of side effects, Presence of diabetes complications, Number of antidiabetic medication/day, Number of medications/day, 
Skipping doses in fasting states, Following healthcare provider instructions.   
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Furthermore, it is suggested that decreased quality of life in 
the presence of these diseases may decrease motivation to 
treatment and thus adherence. 

Medication related factors, including regimen complexity 
and multiple daily dosing, were also factors affecting 
medication adherence. Patients taking more than two 
drugs were less adherent to treatment.39 This is similar to 
the results obtained on diabetic patients in Nigeria, Ghana, 
and Hungaria, where adherence rates decreased as the pill 
burden increased.39-41 Combination therapy reduces pill 
burden and dosing frequency, and is a good strategy to 
improve drug adherence.40,42 

Among the different classes of oral hypoglycemics, only 
sulfonylureas were associated with decreased adherence. 
Sulfonylureas are particularly associated with an increased 
risk of hypoglycemia which is perceived as life-threatening 
by patients.43 A study conducted in Sweden showed 
symptomatic hypoglycemia in patients treated by 
sulfonylureas was associated with non-adherence.44 
Hypoglycemia can negatively affect the quality of life for 
diabetic patients, and decrease their adherence to 
treatment.44 

In this study, it was revealed that patients who experienced 
side effects to their medication were less adherent to the 
treatment regimen. This result is in agreement with the 
findings in United States which reported that side effects of 
medication is a main factor for low adherence to 
antidiabetic medication.30 

As for factors related to the patient-provider relationship, 
patients who visited their physician more frequently and 
did not postpone their office visits were more adherent to 
their medication as they were more interested in improving 
their health status. The physician’s communication skills 
and a good relationship between patients and their 
healthcare providers are two factors that greatly improve 
adherence.13,45,46 Communication between physician and 
patient promotes the patient's knowledge about his 
treatment and illness condition and thus improves 
medication adherence.47 

Forgetfulness and high cost of drugs were two factors 
leading to low medication adherence when the motivation 
or intention exists. This is similar to the findings of several 
studies in Canada and Nigeria.47,48  Several actions are 
suggested to decrease patient forgetfulness such as getting 
help from a family member, using pill boxes, putting 
medication in a place where the patient performs daily 
activity, and setting medication alarms. Concerning high 
drug costs, physicians may prescribe generic drugs at lower 
prices for less fortunate patients.32 Also a governmental 
plan should be launched to provide free access to medical 
services and chronic medications. 

No association was found between adherence and 
education level, similar to studies from Ethiopia, India and 
Nigeria.

22,31,39
 This may be due to the fact that the majority 

of the population were elderly and had poor knowledge 
concerning their disease or treatment. Low understanding 
of treatment regimen among diabetic patients was 
significantly associated with low medication adherence. 

This is similar to another study which demonstrated a 
significant association between medication adherence and 
patient’s knowledge.18 To that end, patient education by 
the health care professional on medication regimen and 
behavior towards the disease is essential in order to 
improve adherence and to achieve a controlled level of 
HbA1c. Health care professionals should be approachable, 
listen to their patients’ concerns, inform their patients 
about the course of the disease and how to manage side 
effects. A shared decision making model is reccomended.47 

This study is the first study in Lebanon to assess medication 
adherence among diabetic patients. Numerous factors 
were found to negatively affect adherence, leading to poor 
treatment outcomes. However, this study presents several 
limitations. Self-reporting was used to evaluate adherence 
so a recall bias may have occurred and patients may have 
elicited only socially accepted responses. Due to these 
possibilities it is suggested that adherence was 
overestimated. Also, being a cross-sectional study, a causal 
relationship between medication adherence and the 
various behaviors of the patient is difficult to establish. 

 
CONCLUSIONS 

Several factors influence adherence levels in Lebanese DM2 
patients including drug discontinuation when fasting and 
not respecting physician’s instructions. This reflects the fact 
that some patients have their own perceptions which affect 
their treatment decisions. This issue can be solved by 
improving patient education and reinforcing the continuity 
of care by emphasizing patient-physician relationships. 

Moreover, forgetfulness, high cost of drugs, complexity of 
treatment regimen, side effects, and perception of 
inefficacy are factors that decrease adherence. Resolving 
these problems involves decreasing the number and the 
frequency of therapy. Health care providers should also 
give more attention to medication side effects in chronic 
diseases that require long-term treatment. 

In the absence of any medical insurance or government 
program for social support, the cost of medications 
imposes a great burden for many patients. This highlights 
the need for better social security programs and 
governmental support to decrease the economic burden of 
medication and therefore to avoid diabetes complications. 

A study on a larger patient size and conducted all over 
Lebanon is needed to provide stronger evidence about the 
factors affecting adherence, and to perform better 
intervention programs. 
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