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Abstract 
BACKGROUND: Medication adherence is a key factor in controlling chronic diseases, particularly diabetes and high 

blood pressure. We aimed to describe the level of medication adherence of patients with diabetes or high blood 

pressure in urban and rural areas in Morocco and to identify the factors associated with medication  

non-adherence. 

METHODS: A cross-sectional study was conducted from August 1, 2019 to January 30, 2020, among participants 

recruited from primary health centers in Morocco. The Girard questionnaire was used to measure medication 

adherence, and bivariate and multivariate analyses were done using SPSS software. 

RESULTS: A total of 502 patients were recruited with a majority of women (70.5%). According to the Girard 

questionnaire, a minority of our patients had a good adherence to medication (11.8%), less than half had a low 

adherence (38.4%), and half were non-adherent (50%). The factors associated with medication non-adherence for 

patients with diabetes were: living in rural areas, being overweight, taking antidiabetic oral drugs, and suffering 

from dyslipidemia. Concerning the patients with high blood pressure, medication non-adherence was higher among 

patients with dyslipidemia, overweight patients, and those who benefited from a free treatment. For patients 

suffering from both, the associated factors of non-adherence were taking oral drugs, a multi-therapy of  

anti-hypertensive drugs, and shorter diabetes duration. 

CONCLUSION: This study highlighted several matters concerning medication adherence among patients with 

chronic diseases. Healthcare professionals should encourage and help their patients to take their medications. 
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Introduction1 
Diabetes and high blood pressure are  
well-known public health problems at the 
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international and national levels. Both of them 
are important risk factors for coronary artery 
disease (CAD) and cerebrovascular disease. In 
Morocco, the prevalence of diabetes in the 
adult population is estimated at 12.4% and is 
responsible for 24020 deaths per year, while 
the prevalence of hypertension (HTN) is 
estimated at 27.5% (6.6 million persons), and 
the deaths caused by high blood pressure are 
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estimated at 32260 persons per year.1 
Chronic diseases are the main causes of 

morbidity and mortality in the world. Their 
prevalence has been increasing and they are 
combined with a serious economic burden of all 
healthcare costs. They can lead to 
hospitalizations, numerous disabilities, negative 
psychological impacts, low quality of life 
(QOL), and even deaths. On the other hand, this 
management is very challenging; once a patient 
is diagnosed with a chronic illness, in general, a 
lifelong treatment starts, and follow-up 
strategies must be involved. Patients have 
considerable responsibilities in terms of 
medication adherence, making significant 
lifestyle changes, monitoring themselves, and 
preserving or improving their QOL.2,3 

Therapeutic adherence includes three 
essential aspects. Firstly, adherence to drug 
treatment is most frequently studied. It is 
defined by the World Health Organization 
(WHO) as "the degree to which the person's 
behavior corresponds to the agreed 
recommendations from a health care provider". 
Secondly, there is the adherence to medical 
monitoring which is the patient's ability to 
attend appointments for prescription and 
control of treatment. Lastly, there is the 
adherence to lifestyle and dietetic rules which 
plays a major role in the management of chronic 
pathologies.4 In developed countries, the 
average of adherence to therapies is estimated 
at 50% in chronic diseases, such as diabetes and 
high blood pressure, and the percentages are 
considerably lower in developing countries.5 

Non-adherence to therapies for diabetes 
and high blood pressure can be responsible for 
numerous complications, such as retinopathy, 
nephropathy, neuropathy, ischemic heart 
disease (IHD), cerebrovascular disease, or 
chronic arterial occlusion.6 It can have also a 
considerable impact on the pharmacological 
and economic levels which should not be 
overlooked. For diabetes and high blood 
pressure, it has been proved that good 

adherence to pharmacological treatment was 
associated with a significant reduction in 
hospitalizations and health care costs.4 

Two studies have assessed medication 
adherence among patients with chronic 
diseases in Morocco. Naour et al.7 and El 
Aassri et al.8 both found low levels of 
adherence, highlighting significant challenges 
in managing chronic conditions. They were 
done in urban areas and at the University 
Hospital Center. None of them has explored the 
level of medication adherence in rural areas or 
at the primary health care centers.7,8 Improving 
therapeutic adherence in all aspects is the 
crucial element to dealing with chronic diseases 
and staving off the individual, collective, social 
health, and economic consequences. This study 
aimed to describe the medication adherence 
level of patients with diabetes and HTN 
attending the primary health care centers in 
Morocco and to identify factors associated with 
medication non-adherence. 

Methods 

A cross-sectional study was conducted in  
33 primary health care centers in the 
Marrakesh-Safi region, Morocco, during six 
months from August 1, 2019 to January 30, 
2020. Patients aged above 18 years old with a 
confirmed diagnosis of diabetes, either type  
1 or 2, based on hemoglobin A1C (HbA1C)  
≥ 6.5%, fasting plasma glucose ≥ 126 mg/dl, or 
plasma glucose measured 2 hours after an oral 
glucose tolerance test ≥ 200 mg/dl9 and 
patients with a confirmed diagnosis of high 
blood pressure (blood pressure more than 
140/90 mmHg) according to international 
criteria were included.10 Patients must have 
been diagnosed for at least one year. 

Patients with secondary arterial HTN and 
patients with other types of diabetes like 
secondary diabetes and gestational diabetes 
were not included. 

Participants were recruited from general 
medicine consultations at primary health 
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centers using a two-stage sampling. Firstly, 
using purposive sampling, we selected  
33 primary health centers. Secondly, we 
adopted an accidental sampling for the 
patient's requirement. We recruited 10 to  
15 participants for each center.  

The sample size was calculated using the 
formula of cross-sectional studies, considering 
a prevalence of medication adherence among 
patients with chronic diseases of 50%,11 for a 
95% confidence interval (CI) level and  
5% margin of error. A minimal sample size of 
384 persons was obtained.  

Data were collected over six months from 
August 1, 2019 to January 30, 2020. Data 
collection was performed by four medical 
students trained for this purpose. They used a 
hetero-administered questionnaire which was 
developed following the literature review.12 
The questionnaire included four parts.  

The medication adherence level was 
evaluated by the Girard questionnaire. It is a 
validated measurement tool that contains six 
questions to score the patient's medication 
adherence: good adherence (score = 6), low 
adherence (score = 4 or 5), and non-adherence 
(score ≤ 3).13 

The second part of the questionnaire 
consisted of sociodemographic data (age, 
gender, housing, marital status, social coverage) 
and medical characteristics such as the mean 
duration of the pathology, the insulin therapy, 
and the number of pills taken per a day. 
Physical activity was assessed using the global 
physical activity questionnaire; it contains 16 
questions and collects information on physical 
activity in three settings (activity at work, daily 
movements, and recreational activities).14 

Authorizations were obtained from the 
Regional Directorate of Health, the Ministry of 
Health, and the Social Protection of Morocco. 
Verbal consent was obtained from all the 
participants. They were informed about the 
purpose of the study and had the right to 
refuse to participate at any moment. Patients 

were assured of the anonymity of their data. 
Thus, identifying information, such as the 
name, the address, and the telephone number, 
was not collected. 

All collected data were sorted, coded, and 
entered using Microsoft Excel 2016. They were 
analyzed using the SPSS software (version 21, 
IBM Corporation, Armonk, NY, USA). 
Descriptive statistics included percentages  
and frequencies and were calculated for 
categorical variables. We used the mean and 
standard deviation (SD) for continuous 
variables. Bivariate analysis was used to 
determine factors associated with medication 
non-adherence. For the comparison of 
percentages, we used the chi-squared test or 
Fisher's exact test. For the comparison of 
means, we used the Student’s t-test when the 
conditions were applicable. Otherwise, we 
used the Mann-Whitney non-parametric test. 
Then, for patients with diabetes, variables with 
P-value ≤ 0.2 in this bivariate analysis were 
included in the logistic regression analysis by 
using the backward stepwise (likelihood ratio) 
method to identify independent predictor 
factors of non-adherence to medication. 

Results 

Sociodemographic and medical characteristics of  
the participants: A total of 502 patients 
participated in this study including 323 
patients with diabetes (64.3%), 110 patients 
with essential arterial HTN (22%), and 69 
patients with diabetes and high blood pressure 
(13.7%). The mean age was 60.00 ± 13.11 years 
with a sex-ratio (female/male) of 2.39.  
The sociodemographic characteristics showed 
that among the patients, the majority were 
married 326 (64.9%). Moreover, a total of  
378 were unemployed (75.2%) (Supplementary 
material 1). 

Medication adherence rate: According to the 
Girard questionnaire, the prevalence of  
good medication adherence among all 
patients was low. 
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Table 1. Medication adherence rate in the Marrakesh-Safi region, Morocco 

 All patients  

(n = 502) 

Diabetes  

(n = 323) 

High blood pressure  

(n = 110) 

Diabetes and high  

blood pressure (n = 69) 

CI 95% 

Good adherence 12.1 (09.3-15.0) 11.8 (08.3-15.3) 09.1 (03.7-14.5) 19.0 (09.6-28.1) 

Low adherence 38.4 (34.2-42.7) 43.0 (37.6-48.4) 33.6 (24.8-42.5) 24.6 (14.5-34.8) 

No adherence 50.0 (45.0-53.8) 45.2 (39.8-50.6) 57.3 (48.0-66.5) 56.5 (44.8-68.2) 
OR: Odds ratio; CI: Confidence interval 

 
 

Indeed, we had 38 (11.8%, 95% CI: 08.3-15.3) 
cases of good adherence among patients with 
diabetes, 10 (9.1%, 95% CI: 03.7-14.5) cases of 
good adherence among patients with HTN, 
and 13 (19%, 95% CI: 09.6-28.1) cases of good 
adherence among patients with diabetes and 
HTN (Table 1). 

Factors associated with medication non-
adherence: We compared the patients' 
background characteristics after splitting up 
the subjects into two groups which were the 
adherent and the non-adherent patients 
(including low and non-adherent).  

The analysis of sociodemographic and 
medical characteristics among patients with 
diabetes showed that medication non-
adherence was higher for patients who lived in 
rural areas compared to those who lived in 
urban ones (54.1% versus 35.1%). This 
difference was statistically significant  
(P < 0.001). A low level of physical activity was 
associated with medication non-adherence  
(P = 0.09). Taking oral antidiabetic drugs was 
associated with medication non-adherence  
(P = 0.010). Overweight or obese patients 
reported lower medication adherence than 
those with a normal body mass index (BMI)  
(P = 0.026). Multiple therapies and antidiabetic 
drugs were associated with medication  
non-adherence (P = 0.02). Moreover, shorter 
duration of diabetes was associated with 
medication non-adherence (P = 0.025). 

For patients suffering from high blood 
pressure, medication non-adherence was 
higher for patients with dyslipidemia 
compared to those without it (81.8% vs. 51.1%) 
(P = 0.008). Patients who benefited from free 
treatment from primary health centers were 
less adherent than those who did not 

 (60.6% vs. 27.3%) (P = 0.036). Overweight or 
obese patients had lower medication 
adherence (P = 0.001). 

For patients suffering from diabetes and 
high blood pressure, medication non-
adherence was higher for patients who were 
taking antidiabetic oral drugs compared to 
those who were taking insulin therapy  
(P = 0.020). Patients taking anti-hypertensive 
monotherapy had better medication adherence 
than patients taking multi-therapy (P = 0.012) 
(Supplementary material 2). 

Multivariate analysis for patients with diabetes: 
Logistic regression results of patients with 
diabetes showed four factors that were 
associated with medication non-adherence: 
living in urban areas (P = 0.001), overweight  
(P = 0.03) or obesity (P = 0.03), dyslipidemia  
(P = 0.03), and taking antidiabetic oral drugs  
(P = 0.02) (Table 2). 

Discussion 

This study aims to describe the medication 
adherence level of patients with diabetes and 
HTN attending the primary health care centers 
in Morocco and to identify factors associated 
with medication non-adherence. The main 
findings showed that medication adherence 
was low among all patients whether they were 
diabetic, hypertensive, or suffering from both. 
We found 12.1% good medication adherence, 
38.4% low adherence, and 50% non-adherence 
according to the Girard questionnaire. 
Medication adherence is a dynamic 
phenomenon. It is influenced by many factors 
including the disease, treatment, patients' 
characteristics, healthcare professionals' 
attitudes, and health system organization.15 
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Table 2. Logistic regression for predicting factors of medication  
non-adherence in patients with diabetes 

Factors OR 95% CI P (adjusted) 

Residency    

Rural/semi-urban Ref   

Urban 0.41 0.25-0.68 0.001 

Physical activity    

Intermediate/high Ref   

Low 1.75 0.98-3.12 0.050 

BMI    

Normal  Ref   

Overweight 1.88 1.03-3.42 0.030 

Obese  2.13 1.13-3.99 0.010 

Dyslipidemia    

No Ref   

Yes 2.31 1.04-5.12 0.030 

Smoking status    

No Ref   

Yes 1.88 0.74-4.78 0.180 

Insulin therapy    

No Ref   

Yes 0.57 0.35-0.93 0.020 

Number of antidiabetic prescribed medications    

Monotherapy Ref   

Multi-therapy 1.59 0.97-2.58 0.060 
OR: Odds ratio; CI: Confidence interval; BMI: Body mass index 

 
For patients with diabetes, a minority of 

participants reported good medication 
adherence (11.8%). Our results conform  
with other studies conducted in a similar 
context such as Benin and Tunisia, which are 
low-income countries too.16,17 On the contrary, 
a higher medication adherence proportion has 
been found in high-income countries such as 
Saudi Arabia (35.7%) which has a similar 
cultural background as Morocco.18 The  
study conducted in Saudi Arabia did not 
include terminally ill patients and only  
36.3% of participants were illiterate compared 
to 53.3% in our study, which may explain  
these differences.  

Our results showed that more than half of 
patients with HTN were non-adherent (57.3%). 
This is in line with the results of studies 
conducted in Togo and Ivory Coast, which 
reported a respective percentage of 52.3% and 
55% of non-adherence.19,20 However, these 
results are not in agreement with two studies 

conducted in Cameroon and Lebanon as they 
found a lower non-medication adherence level 
than our study.21,22 These discrepancies could be 
explained by the difference in methodological 
aspects such as measurement tools.  

The present study also examined the factors 
associated with medication non-adherence for 
patients with diabetes which were: living in 
rural areas, taking oral drugs, being overweight 
or obese, and suffering from dyslipidemia.  

To begin with, for the rural residency, the 
general population has difficulties accessing 
health care services. The general population 
also has a low educational level which induces 
a low literacy level. These elements are 
significant factors to explain the low 
medication adherence in these areas.23 

Concerning taking oral drugs, it has been 
shown that it was a factor associated with  
non-medication adherence in Saudi Arabia as 
well as in our study.18 By cons, insulin therapy 
was related to good medication adherence in 
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both countries. It could be explained by a good 
understanding of insulin's usefulness and its 
vitality for type 1 diabetes or the patients' fear 
of its risks. Hence, it is taken more seriously by 
patients with diabetes.24 

For patients with diabetes and HTN,  
non-medication adherence was associated with 
a high number of pills taken per day as well as 
the mean duration of diabetes. First of all, 
patients who take a lower number of pills are 
less likely to forget to take them. This is in 
accordance with other studies conducted in 
Italy and Lebanon.8,25,26 

On another note, the longer a chronic 
disease would have been diagnosed, the more 
the patient would adhere to the treatment. 
Indeed, patients go through five stages to 
accept a chronic disease according to the 
Kubler-Ross Cycle.27 

There are several recommendations to 
improve medication adherence among patients 
with chronic diseases. Using digital 
interventions such as sending short text 
messages and voice messages has been proven 
as an effective procedure to remind patients to 
take their medications. These techniques can 
be motivational to change patients' behavior.28 
In addition, the therapeutic education has 
significant effects on improving medication 
adherence. Organizing monthly therapeutic 
education sessions helps patients to adopt and 
follow a healthy lifestyle not only on 
medication adherence but also on physical 
activity and dietary recommendations.29 

This study presents some limitations. It 
does not include patients from the private 
sector which leads to socioeconomic 
distribution that is different from the general 
population and may limit some comparisons. 
Nevertheless, this is the first study describing 
the medication adherence level in urban and 
rural areas in the Marrakesh-Safi region on a 
large sample size (n = 502). Additionally, 
different factors associated with non-
medication adherence based on patients' 
sociodemographic and medical characteristics 

have been identified through the bivariate 
analysis, including living in rural areas, being 
overweight, taking antidiabetic oral drugs, and 
suffering from dyslipidemia for patients with 
diabetes. Concerning the patients with high 
blood pressure, medication non-adherence was 
higher among patients with dyslipidemia, 
overweight patients, and those who benefited 
from a free treatment. For patients suffering 
from both, the associated factors of  
non-adherence were: taking oral drugs, a 
multi-therapy of anti-hypertensive drugs, and 
shorter diabetes duration. These factors can be 
valuable and helpful for setting up different 
actions to improve medication adherence in 
chronic diseases in low-income countries.  

Future studies can explore the effects of 
educational interventions on medication 
adherence within diverse economic settings. 
Furthermore, longitudinal studies are required 
to help determine the long-term effectiveness 
of adherence interventions among patients 
with chronic disease. 

Conclusion 

This study has highlighted several matters 
concerning drug adherence in patients with 
diabetes, patients with HTN, and those with 
both diabetes and HTN. The medication 
adherence level among our patients was low 
and was affected by multifarious factors. 
Healthcare professionals should encourage 
and help their patients to take their 
medications. Medication adherence is crucial 
to providing and improving the health care for 
chronic diseases. 
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