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Background: Medication non-adherence is a significant public health concern 
in managing patients with chronic diseases, and community pharmacists are 
on the frontline in the management of chronic medications. Chronic diseases 
require lifelong pharmacotherapy and understanding the determinants of 
medication adherence has paramount importance to develop strategies that 
improve medication adherence and treatment outcomes. Thus, this study aimed 
to assess the magnitude of medication non-adherence and its contributing 
factors among patients with chronic diseases attending community pharmacies 
in South Gondar Zone, Northwest Ethiopia.

Methods: A multicenter cross-sectional study was conducted at community 
pharmacies in South Gondar Zone from September 01 to October 30, 2023. 
Medication adherence was assessed using a structured questionnaire using 
the Adherence in Chronic Diseases Scale (ACDS). Statistical Package for 
Social Sciences (SPSS) version 25 was used for analysis. Association between 
the outcome variable and independent variables was performed using binary 
logistic regression and a p-value of <0.05 was considered statistically significant.

Results: Among three hundred and eighty six (386) study participants recruited 
in this study, more than half of them 222 (57.51%, 95%CI: 52.4% - 62.5%) were 
low adherent to their medications. Concerning determinants of medication 
non-adherence; the presence of side effects (AOR =2.1, 95%CI=1.33-3.29), 
unable to get ever counseling from community pharmacists (AOR=2.3, 95%CI= 
1.46-3.58), and poor about their medications (AOR=3.1, 95% CI= 1.96-4.82) 
were significantly associated with patients’ non-adherence to medications.

Conclusion: The medication adherence level in this study was suboptimal, 
with a significant proportion of the patients being non-adherent to their 
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medications. The presence of side effects, unable to get ever counseling, and 
poor knowledge about their medications were statistically significant factors 
of poorer medication adherence. Hence, healthcare professionals, especially 
community pharmacists, have a crucial role in designing the schedule for health 
education concerning the needs of these patients in community pharmacy 
settings.
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Introduction

Chronic diseases are medical conditions that require long-term 
treatment for a lifetime (1, 2). They are often associated with high 
mortality and morbidity and are the leading causes of death globally, 
and annually, they account for 71% of all deaths. These include 
tuberculosis (TB), hypertension, and diabetes mellitus. Chronic 
disease prevalence is increasing worldwide. Their management 
requires an efficient and enforced healthcare system for ensuring 
quality and evidence-based healthcare services. Patients with chronic 
diseases require long-term maintenance use of medications (2–4).

Pharmacists in the community ensure medication safety 
throughout the medication-use process, and they provide a review of 
medications to ensure the appropriateness of treatment (5, 6). 
Community pharmacists play a critical role in patient safety since they 
have frequent contact with patients and hence ensure patients’ 
appropriate understanding of their medications (5, 7). This emphasized 
the development and implementation of effective management 
programs for patients with chronic disease at the primary healthcare 
level. One such intervention suggests that the involvement of 
community pharmacists in the management of chronic diseases has 
resulted in positive results in various healthcare settings in Ethiopia (8).

Medication non-adherence is associated with reduced treatment 
outcomes (9). If patients fail to get the expected health benefits because 
of medication non-adherence, the burden of healthcare in terms of 
high resource use and extravagant costs for patients and society might 
be increased (10, 11). Adherence to medications is an essential aspect 
of chronic disease management and is vital in achieving positive 
treatment outcomes (12). In 2003, the World Health Organization 
(WHO) identified that only 50% of patients with chronic diseases take 
their medication as prescribed in developed countries (13)).

To estimate medication adherence from pharmacy databases, the 
medication possession ratio (MPR) and the proportion of days 
covered (PDC) were commonly used. PDC is used by considering the 
proportion of days and a person’s medication access in a given period 
of importance (14, 15). Usually, for most medications, the threshold 
for adequate adherence has been placed at 80%, and for antiretrovirals, 
the threshold for adequate medication adherence has been placed at 

80% (16). Improving health literacy (HL) may enhance the adherence 
of patients with chronic diseases, and HL intervention practice, 
monitoring, and evaluation for patients with chronic diseases are 
crucial to increase adherence to chronic medications and hence 
improve patient treatment outcomes (17).

Medication adherence is a key determinant in achieving 
therapeutic goals, and health education and proper medication 
counseling are necessary to attain medication adherence in patients 
with chronic diseases. Medication knowledge of patients can influence 
their medication use and adherence (18–20). Some recent studies 
revealed high rates of medication adherence; a systematic review 
among pre-dialysis chronic kidney disease (CKD) patients detected an 
adherence rate of 67.4% (21), and 76.44% of chronic patients were 
adherent to their medications according to a study in Tabuk (22). 
However, in several studies, medication adherence levels range from 38 
to 57%, and approximately half of the chronic patients are non-adherent 
to their medications. Suboptimal treatment outcomes, high healthcare 
costs, adverse drug events, hospitalization, and frequent emergency 
visits are among the consequences of medication non-adherence (23).

In Ethiopia, some studies have been conducted on the medication 
adherence of patients with chronic diseases in public health 
institutions, focused on adherence to medications for specific diseases 
such as heart failure, diabetes mellitus, and/ or hypertension (24–31). 
In this study, we included patients with all types of chronic diseases, to 
make the results of this study more generalizable, and we conducted 
our study in community pharmacy settings since there is a paucity of 
previous studies regarding the magnitude of medication non-adherence 
on patients with chronic diseases in Ethiopia. Thus, this study aimed 
to assess medication adherence and factors associated with patients 
with chronic diseases at community pharmacies in South Gondar 
Zone, Northwest Ethiopia, using a structured questionnaire of the 
Adherence in Chronic Diseases Scale (ACDS). Therefore, this study 
has provided evidence-based results to improve patient care and help 
to fill gaps, which may contribute to enhancing chronic patients’ 
medication adherence and hence patient safety and treatment outcomes.

Materials and methods

This multicenter cross-sectional study was conducted to assess 
determinants of adherence to chronic medications among patients with 
chronic diseases attending community pharmacies at South Gondar 
Zone, Northwest Ethiopia, from 1 September to 30 October 2023. 
South Gondar administrative zone is located approximately 667 km 
away from Addis Ababa, Ethiopia. According to the local report, the 

Abbreviations: ACDS, Adherence in chronic diseases scale; AOR, Adjusted odd 

ratio; ATC, Anatomical therapeutic chemical classification system; CDROs, 

Community drug retail outlets; CHS, College of Health Sciences; CI, Confidence 

interval; CKD, Chronic kidney disease; COR, Crude odd ratio; HCPs, Healthcare 

professionals; SPSS, Statistical package for social sciences.
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administrative zone has an estimated population of approximately 
2,619,682 people. The seven towns in the South Gondar administrative 
zone, Northwest Ethiopia, in which community drug retail outlets 
(CDROs) were recruited in the present study include Debre Tabor, 
Gayint, Semada, Este, Addis Zemen, Andebet, and Woreta. As of 
October 2023, there were 134 active community drug retail outlets 
(CDROs) in the South Gondar administrative zone. Of these, 42 were 
pharmacies, and 92 were drug stores. Since the exact number of clients 
served in each community drug retail outlet is not known, we recruited 
an equal number of patients in each active drug retail outlet.

Study population, inclusion, and exclusion 
criteria

Study participants were included in this study if they were adult 
patients (18 years or older) diagnosed with at least one chronic disease 
and patients with at least one medication for their chronic disease. 
Participants who were not willing to participate in the study, were 
critically ill to respond to the interview questions, or did not have a 
caregiver were excluded from the study.

Sample size determination and sampling 
technique

The study participants were interviewed face-to-face by pharmacists 
at exit from the community pharmacy. A simple random sampling 
technique was to select study participants. The sample size was 
determined by using a single population proportion formula with the 
assumption of a 95% confidence level, 5% margin of error, and p = 60.7% 
which is the magnitude of medication non-adherence to chronic 
medications from the previous study (24). Therefore, the formula is 
n = [(Z1−α/2)2 * p * (1−p)] / d2, n = (1.96)2(0.607) (1–0.607) (0.05)2 = 367; 
by using contingency of 5%, that is, 367*5% = 19, the calculated sample 
size was 367 + 19 = 386, where d = margin of error, p = proportion of 
sample population, Za/2 = the value under a standard normal table using 
a 95% confidence interval, and n = the sample size.

Study variables

The outcome variable consisted of medication adherence, while 
the explanatory variables consisted of socio-demographic parameters 
(gender, age, religion, current residence, marital status, education 
status, occupational status, medication fee, and monthly income) and 
clinical- and medication-related characteristics (number of 
medications per patient, comorbid disease, duration of chronic 
medication use, medication classes, medication regimen, counseling 
for all medications patient is taking, and the experience of side effects 
due to chronic medications).

Data collection procedure and 
management

A structured interviewer-administered questionnaire that was 
pretested was designed based on previous studies conducted so far. 

A face-to-face, structured interview questionnaire was utilized by 
the three clinical pharmacists and two supervisors who had 
experience in data collection and research supervision concerning 
medication adherence, for patient face-to-face interviews to obtain 
demographic data, medication history, current medications, and 
their adherence to medications. The therapeutic group of 
medicines that a chronic patient is taking was classified according 
to the WHO Anatomical Therapeutic Chemical (ATC) 
Classification System. Among independent variables, medication 
knowledge was assessed by using tools adapted from previous 
studies (32, 33).

Patient knowledge was computed through a validated 7-item (yes/
no) tool. A score of ≥5 is considered good knowledge, from a total of 
six questions, without question seven in considering the total score. 
The outcome variable, non-adherence to chronic medications, was 
assessed using the Adherence in Chronic Diseases Scale (ACDS) 
through self-reported adherence. The tool is available free of charge 
on the website of the Nicolaus Copernicus University in Poland (34). 
The multiple-choice equations include the following: 1. Do you always 
remember to take all your medications according to your doctor’s 
instructions? 2. Do you  happen to change the dosing of your 
medications without prior consultation with your doctor? 3. Do 
you adjust the dosing of your medications according to how you feel? 
4. On the appearance of medication-related side effects (e.g., stomach 
pain, liver pain, rash, lack of appetite, and edema), what do you do? 5. 
Do you find all your medications necessary for your health? 6. Does 
your doctor inquire about medication-related problems that 
you might experience? 7. Do you tell the truth when asked by your 
doctor about medication-related problems? The questions used for 
assessing medication adherence were translated into the Amharic 
language by experts in the area and back-translated to the English 
language before the pretest was conducted to minimize errors 
during translation.

Among seven questions of the medication adherence tool, the first 
five questions addressed the patient’s behavior related to the 
medication and the last two questions dealt with the relationship 
between patient and physician. The answer for each question was 
rated from 0 to 4 points. This makes the sum of the total adherence 
score range from 0 to 28. Medication adherence was labeled as high, 
medium, and low adherence if the total score was >26 points, 21–26 
points, and <21 points, respectively.

Data quality control

Before actual data collection, we  conducted a pretest on 20 
patients (5%) to ensure that the data collection tool was easily 
understood and accurately addressed the objectives of the present 
study, and those study participants were not included in the final data 
collection. It was only to ensure its clarity, uniformity, and 
understandability. During the pretest conducted, grammar errors, 
translation errors (from English to Amharic), and missed variables 
such as residence, presence of counseling service, and duration of 
chronic medication use were modified early before actual data 
collection. Training was given to data collectors, and daily supervision 
was carried out throughout the data collection period to ensure the 
accuracy and consistency of collected data on the adherence of 
patients with chronic disease care.
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Data analysis

The data were entered into the EpiData software (version 4.6.0.0) 
and analyzed using Statistical Package for Social Sciences (SPSS) version 
25. Descriptive statistics was used to describe patient characteristics. 
Categorical variables were described using frequencies and/or 
percentages. The patient’s overall medication adherence was measured 
using the Adherence in Chronic Diseases Scale (ACDS), and it was 
labeled as high, medium, and low adherence if the total score was >26 
points, 21–26 points, and <21 points, respectively. A binary outcome 
variable was generated by categorizing high and medium adherents as 
adherent (coded yes) and low adherents as non-adherent (coded no). A 
bivariate analysis was performed to identify determinants, and variables 
with a p-value of less than 0.25 were included in the multivariable 
analysis to control confounding factors. Multicollinearity was checked 
using variance inflation factor (VIF; all variables value less than 5) and 
tolerance test (above 0.2), and model goodness of fit was assessed by the 
Hosmer–Lemeshow test. Adjusted and crude odds ratios (ORs) with a 
95% confidence interval were computed for each variable, and a p-value 
of less than 0.05 was statistically considered as significant.

Ethical considerations

Ethics approval was obtained from the ethical review committee of 
the Debre Tabor University College of Health Sciences; Research & 
Community Service Coordination Office with the reference number 
DTU/CHS/335/2023, and both written and verbal informed consent 
were obtained from each study participants for data collection. Informed 
consent was obtained by clearly explaining the purpose and the 
procedures of the study and the right to withdraw from the oral 
interview was assured. The name of the study participant was not 
recorded; data were used only for the present study, respect was given to 
study participants, and involvement was based on volunteerism. During 
the training of data collectors, ethical issues were dealt with accordingly. 
All methods were performed according to the Declaration of Helsinki.

Results

Socio-demographic characteristics of the 
study participants

During the study period, 386 patients with chronic diseases were 
included and assessed for medication non-adherence at community 
pharmacies in South Gondar Zone, Northwest Ethiopia. More than 
half of them, 229 (59.3%), were male participants, and of the total 
participants, the majority (71.24%) were under 65 years of age. 
Concerning educational status, 146 (37.82%) of the participants had 
primary education, while 40 (10.36%) were unable to read and write 
(Table 1).

Clinical- and medication-related 
characteristics of participants

Among 386 study participants recruited in this study, 204 
(52.85%) of chronic patients consumed less than five medicines 

during their visits. The majority, 297 (76.94%), of patients with chronic 
diseases used the medication for a greater than 1-year duration 
(Table 1). The most frequently used medications based on their WHO 
ATC classification were for the cardiovascular system, 120 (31.09%), 
nervous system, 80 (20.73%), and anti-infective, 78 (20.21%; Table 2). 
The most frequent attending reasons were related to cardiovascular, 
222 (57.5%), gastrointestinal, 159 (41.2%), and infectious, 132 (34.2%), 
diseases (Table 3).

Medication adherence status of patients 
with chronic diseases

The majority of study participants, 222 (57.51%), at 95% CI (52.4–
62.5%) were low-adherent to their medications (Figure 1).

Factors associated with non-adherence to 
chronic medications

As shown in Table  4, analysis of the data with multivariable 
logistic regression revealed associations between the level of 
knowledge and adherence among chronic disease patients at 
community pharmacy settings in South Gondar Zone, Northwest 
Ethiopia. Chronic patients with poor knowledge about their 
medications are significantly associated with medication 
non-adherence in this study. In addition, the presence of side effects 
and not getting chronic medication counseling were found to 
be significantly associated with patients’ non-adherence to chronic 
medications. Patients with poor medication knowledge had 3.1 times 
higher odds of being non-adherent than those with good medication 
knowledge (AOR = 3.1, 95% CI: 1.96–4.82, p < 0.00). Patients who 
experienced side effects had 2.1 times higher odds of being 
non-adherent than those without side effects (AOR = 2.1, 95% CI: 
1.33–3.29, p < 0.01). Patients who did not receive chronic medication 
counseling had 2.29 times higher odds of being non-adherent 
compared to those who received counseling (AOR = 2.29, 95% CI: 
1.46–3.58, p < 0.00). In the present study, the number of medications 
dispensed (1–4 vs. ≥5) was not significantly associated with 
medication non-adherence (AOR = 0.73, 95% CI: 0.46–1.14, p = 0.17). 
Monthly income was not found to have a statistically significant 
association with patients’ non-adherence to chronic medications. 
There was no statistically significant association between the duration 
of medication use (<1 vs. ≥1 year) and medication non-adherence 
(AOR = 0.78, 95% CI: 0.49–1.26, p = 0.31; Table 4).

Discussion

Community pharmacists are on the frontline in the management 
of chronic diseases, and pharmacist-led medication adherence 
intervention was effective at improving medication adherence and 
clinical outcomes in patients suffering from chronic diseases (35, 36). 
The objective of this study was to assess determinants of medication 
adherence among patients with chronic diseases at community 
pharmacy settings in South Gondar Zone, Northwest Ethiopia, and 
this has paramount importance to clinical practice. Medication 
non-adherence is a public health concern as it contributes to poor 
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TABLE 1 Socio-demographic characteristics of study participants attending community pharmacy settings in South Gondar Zone, Northwest Ethiopia, 
from 1 September to 30 October 2023 (n =  386).

Characteristics Total, n (%) Adherent Non-adherent

Gender

Male participants 229 (59.3) 95 134

Female participants 157 (40.7) 69 88

Age (in years)

<65 275 (71.24) 119 156

≥65 111 (28.76) 45 66

Residence

Urban 162 (41.97) 72 90

Rural 224 (58.03) 92 132

Marital status

Single 98 (25.39) 44 54

Married 260 (67.36) 110 150

Divorced/widowed 28 (7.25) 10 18

Educational status

Cannot read and write 40 (10.36) 21 19

Non-formal education 41 (10.62) 12 29

Primary school (1–8) 146 (37.82) 62 84

Secondary school (9–12) 78 (20.21) 29 49

Tertiary education (diploma and above) 81 (20.98) 40 41

Job status

Housewife 31 (8.03) 16 15

Farmer 143 (37.05) 57 86

Unemployed 65 (16.84) 31 34

Civil servant 57 (14.77) 26 31

Merchant 37 (9.59) 13 24

Other 53 (13.73) 21 32

Monthly income (Ethiopian birr)

<1,500 120 (31.1) 43 77

1,500–4,000 103 (26.7) 48 55

4,000–5,000 78 (20.2) 31 47

>5,000 85 (22.0) 42 43

Presence of side effects of medicines

Yes 180 (46.6) 57 123

No 206 (53.4) 107 99

Chronic medication counseling

Yes 169 (43.8) 91 78

No 217 (56.2) 73 144

Good medication knowledge

Yes 195 (50.5) 105 90

No 191 (49.5) 59 132

Number of medications consumed

1–4 medicines 172 (44.6) 66 106

≥5 medicines 214 (55.4) 98 116

Duration of medication use

<1 year 128 (33.2) 47 81

≥1 year 258 (66.8) 117 141
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FIGURE 1

Medication adherence of patients with chronic diseases attending 
community pharmacies in South Gondar Zone, Northwest Ethiopia 
from 1 September to 30 October 2023.

treatment outcomes, reduced quality of life, and high healthcare costs 
(11, 37). Medication adherence in chronic disease patients is relatively 
suboptimal because those patients, mostly after the first 6 months of 
medication consumption, fail to persist in taking the medications as 
intended and usually drop their medications unexpectedly (38).

Addressing the issue of medication non-adherence is among the 
top healthcare policies and research agendas for stakeholders, and 
medication non-adherence is associated with poor outcomes in patients 
with chronic diseases (39, 40). The findings of the current study showed 
that the majority, 222 (57.5%), at 95% CI (52.4–62.5%) of the patients 
were low-adherent to their medications. This finding was consistent 
with the study among patients with chronic diseases in Italy and among 
adult chronic disease patients who were taking oral medications 
attending community pharmacies in Gondar, Ethiopia, where 60.7% of 
patients were low-adherent to their medications (24, 30, 41).

The findings of the present study were lower than those of the study 
conducted in Tanzania, where approximately 313 (74.7%) patients had 
poor adherence (42), and a study in Nigeria in which the majority of the 
patients were non-adherence to their medication treatment (71.2%) (43). 
The findings of this study were higher than those of the study in 
Saudi Arabia, and 22.9% of study participants had poor adherence to 
medications (44); in a study in Jordan, 47% had poor medication 
adherence (45); and in a study in Jordan, 36.2% of participants were 
low-adherent to medications (46). The difference in the magnitude of 
medication non-adherence may be due to a slight variation in the study 
population, study area, data collection tool, operational definitions, 
measurement tools of medication adherence, and level of care in both 
developing and developed countries across the world.

Pharmacists should have their role in patient education and 
counseling by using adherence aids, especially for those patients with 
low literacy rates in this study (47). Pharmacists can increase 
medication adherence of patients with chronic diseases by using 
motivational communication skills, reviewing patients’ medication 
regimens, supervising treatment efficacy and safety, and discussing 
with other healthcare providers the management of drug-related 
problems such as missed dose, route, frequency, or duration of therapy 
(48). Health literacy (HL) has a positive impact on chronic disease 
management (49) and has its role in improving patient counseling by 
healthcare professionals, and inaccessibility of written information for 
patient education on medications and related issues may affect chronic 
patients’ adherence diseases on chronic medications (50, 51).

Identified factors associated with medication non-adherence 
provide healthcare professionals (HCPs) with important health 
information to ensure medication safety and ultimately patient safety. 
Those patients who report the presence of medication side effects are 
more likely to be non-adherent to their medications than those patients 
who report no side effects (AOR =2.1, 95% CI = 1.33–3.29, p = 0.01). 
This result is in line with the study in Jeddah, Saudi Arabia (44). Patients 
who do not get ever counseling on medications from community 
pharmacists have increased odds of medication non-adherence to their 
medications (AOR =2.3, 95% CI = 1.46–3.58, p = 0.00). This result is 
consistent with the studies that revealed that patient ever counseling 
had a good impact on improving medication adherence (52, 53).

After possible adjustment for confounders, poor medication 
knowledge was significantly associated with non-adherence in the 
current study. Knowledge of patients on medications is one of the most 
important components of chronic disease management among patients 
with chronic diseases (32, 33, 54). The findings of our result pointed out 

TABLE 2 Medications used based on their WHO ATC classification by 
study participants attending community pharmacy settings in South 
Gondar Zone, Northwest Ethiopia, from 1 September to 30 October 2023 
(n  =  386).

Medication category by WHO ATC 
classification system

Frequency 
(%)

A: alimentary tract and metabolism 50 (13)

B: blood and blood-forming organs 12 (3.11)

C: cardiovascular system 120 (31.09)

D: dermatologicals 23 (5.96)

G: genitourinary system and sex hormones 20 (5.18)

H: systemic hormonal preparations, excluding sex hormones 

and insulin

12 (3.11)

J: anti-infective for systemic use 78 (20.21)

L: antineoplastic and immune-modulating agents 10 (2.59)

M: muscular-skeletal system 19 (4.92)

N: nervous system 80 (20.73)

P: anti-parasitic products, insecticides, and repellents 22 (5.7)

R: respiratory system 55 (14.25)

S: sensory organs 8 (2.07)

V: various 5 (1.3)

TABLE 3 Reasons (diseases detected during visit) for study participants to 
attend community pharmacy settings in South Gondar Zone, Northwest 
Ethiopia, from 1 September to 30 October 2023 (n =  386).

Reasons for attending 
community pharmacy

Frequency (%)*

Respiratory diseases 129 (33.4)

Infectious diseases 132 (34.2)

Gastrointestinal diseases 159 (41.2)

Cardiovascular diseases 222 (57.5)

Malnutrition diseases 14 (3.6)

Hematological malignancies 5 (1.3)

Musculoskeletal and joint diseases 50 (13)

Endocrine disorder diseases 39 (10.1)

*Cumulative percentage exceeds 100% since more than one disease happened for a patient.
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that poor knowledge of chronic patients about their medications was 
one of the factors associated with medication non-adherence, implying 
that patients with good knowledge have a high level of medication 
adherence. Chronic patients with poor knowledge had increased odds 
of non-adherence to their medications (AOR = 3.1, 95% CI: 1.96–4.82, 
p = 0.00). Poor medication knowledge was three times more likely to 
have medication non-adherence than to those chronic patients with 
good medication knowledge. This study finding is consistent with 
studies conducted previously (55, 56). This might be  due to those 
patients with good knowledge having a better understanding of the 
management of the disease, the advantages and importance of 
adherence, and the consequences of medication non-adherence (57).

This strong association between level of knowledge and medication 
adherence implies the need for continuous health education to improve 
patients’ awareness about their medications and the nature of the 
disease, especially in community pharmacy settings. Healthcare 
workers should pay special attention to establishing a strong relationship 
with patients to increase knowledge regarding determinants of 
adherence, complications, comorbidities, and management of chronic 
diseases. Patients struggle to reconcile daily life with comorbidity, and 
multiple medications may be poorly understood (58). Patient-centered 
care requires a greater understanding of the daily decisions patients 
need to make to manage a complex medication regimen.

Since medication non-adherence is a serious issue in managing 
patients with chronic diseases (38), pharmacists in community settings 
should proactively participate in proper medication counseling and 
patient education about the rational use of medications with persuasive 
communication skills. If community pharmacists fail to do so, 
medication non-adherence might happen and lead to poor patient 
treatment outcomes and higher treatment costs (11). Therefore, job 
training about chronic medication management and communication 
skills should be  provided to the healthcare professionals (most 
importantly primary care physicians and community pharmacists) 
who provide services for patients with chronic diseases.

Limitations and strengths of the study

The first limitation is linked to study design, whereby claims about 
the directionality of causal relationships cannot be verified between 
the outcome and independent variables in a cross-sectional study. 
Second, face-to-face interviews may increase the inclination of study 
participants to socially acceptable answers rather than the actual ones. 
The strength of this study is that it did not assess not only medication 
adherence but also its relationship to various determinant factors. 
Moreover, the response rate was 100%; all patients approached were 
involved in the study, providing a better representation of the target 
population with chronic diseases. Future national-based longitudinal 
studies could address these potential limitations by using larger, more 
representative samples, incorporating more detailed medication-
related and clinical-related factors, and employing more robust 
medication adherence measurement techniques.

Conclusion and recommendations

The medication adherence level in this study was suboptimal, with 
a significant proportion of the patients being non-adherent to their 
medications. In this study, the presence of drug side effects, poor 
medication knowledge, and unable to get ever counseling from 
community pharmacists were found to be  statistically significant 
factors associated with chronic patients’ non-adherence to 
medications. Hence, an intervention targeting the development of 
guidelines that improve the care of health facilities regarding the values 
of counseling and follow-up of chronic patients is highly demanded.

The findings of this study should be used as baseline information 
for healthcare policymakers, concerned governmental bodies, and 
stakeholders that work around rational medicine use. Healthcare 
professionals should design educational programs, such as enhancing 
communication skills between patients, primary care physicians, and 

TABLE 4 Bivariate and multivariable logistic regression analysis of factors associated with chronic patients’ medication non-adherence at community 
pharmacy settings in South Gondar Zone, Northwest Ethiopia (n =  386).

Variables Category Adherent, n (%)
Non-adherent, 

n (%)
COR (95% CI) AOR (95% CI) p-value

Good medication 

knowledge

Yes 105 (27.2) 90 (23.32) 1 1

No 59 (15.3) 132 (34.2) 2.6 (1.72,3.96) 3.1 (1.96, 4.82) 0.00*

Monthly income 

(Ethiopian birr)

<1,500 43 (11.14) 77 (19.95) 1.75 (0.99, 3.08) 1.73 (0.94, 3.21) 0.09

1,500–4,000 48 (12.44) 55 (14.25) 1.12 (0.63, 1.99) 1.33 (0.71, 2.48) 0.38

4,000–5,000 31 (8.03) 47 (12.18) 1.48 (0.79, 2.76) 1.36 (0.69, 2.66) 0.37

>5,000 42 (10.9) 43 (11.14) 1 1

Presence of side effects Yes 57 (14.77) 123 (31.87) 2.33 (1.54, 3.54) 2.1 (1.33, 3.29) 0.01*

No 107 (27.7) 99 (25.65) 1 1

Number of 

medications

1–4 medicines 66 (17.1) 106 (27.5) 1 1

≥5 medicines 98 (25.4) 116 (30.0) 0.74 (0.49, 1.11) 0.73 (0.46,1.14) 0.17

Chronic medication 

counseling

Yes 91 (23.58) 78 (20.2) 1 1

No 73 (18.9) 144 (37.3) 2.3 (1.52, 3.48) 2.29 (1.46, 3.58) 0.00*

Duration of 

medication use

<1 year 47 (12.2) 81 (21.0) 1 1

≥1 year 117 (30.3) 141 (36.5) 0.7 (0.45, 1.08) 0.78 (0.49, 1.26) 0.31

1 = a reference used. * = p-value < 0.05 in the multivariable analysis which is considered significant.
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clinical pharmacists, which improve the patient’s adherence to their 
medications, especially in patients with chronic diseases. Our results 
also provide evidence of the positive role of pharmacists on patients’ 
medication adherence in community pharmacy settings. Therefore, 
special attention should be given to the improvement of medication 
adherence since low medication adherence is a widespread issue 
across the world and can lead to more comorbidity, complications, 
and even death.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

Ethical approval was obtained from the ethical review committee 
of the Debre Tabor University, college of Health Sciences; research & 
community service coordination office with the reference number 
DTU/CHS/Phar/335/2023, and both written and verbal informed 
consent was obtained from each study participants for data collection. 
Informed consent was obtained by clearly explaining the purpose and 
the procedures of the study and the right to withdraw from the oral 
interview was assured. The name of the study participant was not 
recorded; data was used only for the present study, respect was given 
to study participants, and involvement was based on volunteerism. 
During the training of data collectors, ethical issues were dealt with 
accordingly. All methods were performed according to the 
declaration of Helsinki.

Author contributions

TM: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Software, 
Supervision, Validation, Writing – original draft, Writing – review & 
editing. SD: Data curation, Formal analysis, Investigation, Methodology, 
Project administration, Software, Supervision, Writing – review & 
editing. SW: Data curation, Formal analysis, Investigation, Methodology, 
Project administration, Software, Supervision, Writing – review & 
editing. YF: Data curation, Formal analysis, Investigation, Methodology, 
Project administration, Software, Supervision, Writing – review & 
editing. TY: Data curation, Formal analysis, Investigation, Methodology, 
Project administration, Software, Supervision, Writing – review & 

editing. AA: Formal analysis, Methodology, Software, Supervision, 
Writing – review & editing. YS: Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Software, 
Supervision, Writing – review & editing. GT: Data curation, Formal 
analysis, Investigation, Methodology, Project administration, Software, 
Supervision, Writing – review & editing. WZ: Conceptualization, Data 
curation, Formal analysis, Investigation, Methodology, Project 
administration, Software, Supervision, Writing – review & editing. FD: 
Conceptualization, Data curation, Formal analysis, Investigation, 
Methodology, Project administration, Software, Supervision, Writing – 
review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

The authors would like to thank Debre Tabor University, data 
collectors, pharmacy owners, and community pharmacists.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1409153/
full#supplementary-material

References
 1. McPhail SM. Multimorbidity in chronic disease: impact on health care resources 

and costs. Risk Manag Healthcare Policy. (2016) 9:143–56. doi: 10.2147/RMHP.S97248

 2. Ameh S. Evaluation of an integrated HIV and hypertension management model in 
rural South Africa: a mixed methods approach. Glob Health Action. (2020) 13:1750216. 
doi: 10.1080/16549716.2020.1750216

 3. Blüher M. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol. 
(2019) 15:288–98. doi: 10.1038/s41574-019-0176-8

 4. Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al. High-quality 
health systems in the sustainable development goals era: time for a revolution. Lancet Glob Health. 
(2018) 6:e1196–252. doi: 10.1016/S2214-109X(18)30386-3

 5. Goode J-V, Owen J, Page A, Gatewood S. Community-based pharmacy practice 
innovation and the role of the community-based pharmacist practitioner in the 
United States. Pharmacy. (2019) 7:106. doi: 10.3390/pharmacy7030106

 6. Messerli M, Blozik E, Vriends N, Hersberger KE. Impact of a community 
pharmacist-led medication review on medicines use in patients on polypharmacy-a 
prospective randomised controlled trial. BMC Health Serv Res. (2016) 16:1–16. doi: 
10.1186/s12913-016-1384-8

 7. Strand MA, Mager NAD, Hall L, Martin SL, Sarpong DF. Pharmacy contributions 
to improved population health: expanding the public health roundtable. Prev Chronic 
Dis. (2020) 17:E113. doi: 10.5888/pcd17.200350

https://doi.org/10.3389/fpubh.2024.1409153
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1409153/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1409153/full#supplementary-material
https://doi.org/10.2147/RMHP.S97248
https://doi.org/10.1080/16549716.2020.1750216
https://doi.org/10.1038/s41574-019-0176-8
https://doi.org/10.1016/S2214-109X(18)30386-3
https://doi.org/10.3390/pharmacy7030106
https://doi.org/10.1186/s12913-016-1384-8
https://doi.org/10.5888/pcd17.200350


Moges et al. 10.3389/fpubh.2024.1409153

Frontiers in Public Health 09 frontiersin.org

 8. Yismaw MB, Adam H, Engidawork E. (2020). Research article identification and 
resolution of drug-related problems among childhood cancer patients in Ethiopia. 
Hindawi, Journal of Oncology.

 9. Walsh CA, Cahir C, Tecklenborg S, Byrne C, Culbertson MA, Bennett KE. The 
association between medication non-adherence and adverse health outcomes in ageing 
populations: a systematic review and meta-analysis. Br J Clin Pharmacol. (2019) 
85:2464–78. doi: 10.1111/bcp.14075

 10. Iuga AO, McGuire MJ. Adherence and health care costs. Risk Manag Healthcare 
Policy. (2014) 7:35–44. doi: 10.2147/RMHP.S19801

 11. Cutler RL, Fernandez-Llimos F, Frommer M, Benrimoj C, Garcia-Cardenas V. 
Economic impact of medication non-adherence by disease groups: a systematic review. 
BMJ Open. (2018) 8:e016982. doi: 10.1136/bmjopen-2017-016982

 12. Oliveira CJ, José HMG, Costa EIMT. Medication adherence in adults with chronic 
diseases in primary healthcare: a quality improvement project. Nurs Rep. (2024) 
14:1735–49. doi: 10.3390/nursrep14030129

 13. Sabaté E. Adherence to long-term therapies: Evidence for action World Health 
Organization (2003). Available at: https://iris.who.int/handle/10665/42682

 14. Prieto-Merino D, Mulick A, Armstrong C, Hoult H, Fawcett S, Eliasson L, et al. 
Estimating proportion of days covered (PDC) using real-world online medicine 
suppliers’ datasets. J Pharm Policy Pract. (2021) 14:113. doi: 10.1186/s40545-021-00385-w

 15. Canfield SL, Zuckerman A, Anguiano RH, Jolly JA, DeClercq J, Wascher M, et al. 
Navigating the wild west of medication adherence reporting in specialty pharmacy. J 
Manag Care Spec Pharm. (2019) 25:1073–7. doi: 10.18553/jmcp.2019.25.10.1073

 16. Baumgartner PC, Haynes RB, Hersberger KE, Arnet I. A systematic review of 
medication adherence thresholds dependent of clinical outcomes. Front Pharmacol. 
(2018) 9:1290. doi: 10.3389/fphar.2018.01290

 17. Ocakoglu G, Demirci H, Guclu OA, Guclu Y. Association between health literacy 
and medication adherence in the elderly population with chronic disease. Ethiop J Health 
Dev. (2020) 34:90–96.

 18. Najjar A, Amro Y, Kitaneh I, Abu-Sharar S, Sawalha M, Jamous A, et al. Knowledge 
and adherence to medications among Palestinian geriatrics living with chronic diseases 
in the West Bank and East Jerusalem. PLoS One. (2015) 10:e0129240. doi: 10.1371/
journal.pone.0129240

 19. Buszko K, Obońska K, Michalski P, Kosobucka A, Jurek A, Wawrzyniak M, et al. 
The adherence scale in chronic diseases (ASCD). The power of knowledge: the key to 
successful patient—health care provider cooperation. Med Res J. (2016) 1:37–42. doi: 
10.5603/MRJ.2016.0006

 20. Stirratt MJ, Dunbar-Jacob J, Crane HM, Simoni JM, Czajkowski S, Hilliard ME, 
et al. Self-report measures of medication adherence behavior: recommendations on 
optimal use. Transl Behav Med. (2015) 5:470–82. doi: 10.1007/s13142-015-0315-2

 21. Seng JJB, Tan JY, Yeam CT, Htay H, Foo WYM. Factors affecting medication adherence 
among pre-dialysis chronic kidney disease patients: a systematic review and meta-analysis of 
literature. Int Urol Nephrol. (2020) 52:903–16. doi: 10.1007/s11255-020-02452-8

 22. Prabahar K, Albalawi MA, Almani L, Alenizy S. Assessment of medication 
adherence in patients with chronic diseases in Tabuk, Kingdom of Saudi Arabia. J Res 
Pharm Pract. (2020) 9:196–201. doi: 10.4103/jrpp.JRPP_20_97

 23. Giardini A, Martin MT, Cahir C, Lehane E, Menditto E, Strano M, et al. Toward 
appropriate criteria in medication adherence assessment in older persons: position 
paper. Aging Clin Exp Res. (2016) 28:371–81. doi: 10.1007/s40520-015-0435-z

 24. Mekonnen GB, Gelayee DA. Low medication knowledge and adherence to oral 
chronic medications among patients attending community pharmacies: a cross-sectional 
study in a low-income country. Biomed Res Int. (2020) 2020:4392058.

 25. Gebre BB, Oche Z. Medication adherence and its associated factors among 
diabetes patients having follow up in diabetic clinic at Hawassa university comprehensive 
specialized hospital. Health Econ Outcomes Res. (2019):1–10. doi: 10.21203/rs.2.11098/v1

 26. Fetensa G, Yadecha B, Tolossa T, Bekuma TT. Medication adherence and associated 
factors among chronic heart failure clients on follow up Oromia region, West Ethiopia. 
Cardiovasc Hematol Agents Med Chem. (2019) 17:104–14. doi: 10.217
4/1871525717666191019162254

 27. Bekele F, Fekadu G, Dugassa D, Bekele K. (2020). Non-compliance and its 
associated factors among hypertensive patients taking anti-hypertensive treatment 
visiting Gimbi general hospital, Western Ethiopia: Cross-sectional study.

 28. Getenet A, Tesfa M, Ferede A, Molla Y. Determinants of adherence to anti-
hypertensive medications among adult hypertensive patients on follow-up in Hawassa 
referral hospital: a case–control study. JRSM Cardiovasc Dis. (2019) 8:2048004019892758. 
doi: 10.1177/2048004019892758

 29. Mekonnen HS, Gebrie MH, Eyasu KH, Gelagay AA. Drug adherence for 
antihypertensive medications and its determinants among adult hypertensive patients 
attending in chronic clinics of referral hospitals in Northwest Ethiopia. BMC Pharmacol 
Toxicol. (2017) 18:1–10. doi: 10.1186/s40360-017-0134-9

 30. Gebreyohannes EA, Bhagavathula AS, Abebe TB, Tefera YG, Abegaz TM. Adverse 
effects and non-adherence to antihypertensive medications in University of Gondar 
Comprehensive Specialized Hospital. Clin Hypertension. (2019) 25:1–9. doi: 10.1186/
s40885-018-0104-6

 31. Araya EM, Gebrezgabiher HA, Tekulu GH, Alema NM, Getnet D, Gebru HT, et al. 
Medication non-adherence and associated factors among diabetic patients visiting 

general hospitals in the eastern zone of Tigrai, northern Ethiopia. Patient Prefer Adher. 
(2020) 14:2071–83. doi: 10.2147/PPA.S278148

 32. McPherson ML, Smith SW, Powers A, Zuckerman IH. Association between 
diabetes patients' knowledge about medications and their blood glucose control. Res Soc 
Adm Pharm. (2008) 4:37–45. doi: 10.1016/j.sapharm.2007.01.002

 33. Okuyan B, Sancar M, Izzettin FV. Assessment of medication knowledge and 
adherence among patients under oral chronic medication treatment in community 
pharmacy settings. Pharmacoepidemiol Drug Saf. (2013) 22:209–14. doi: 10.1002/
pds.3275

 34. Kubica A, Kosobucka A, Michalski P, Pietrzykowski Ł, Jurek A, Wawrzyniak M, 
et al. The adherence in chronic diseases scale—a new tool to monitor implementation 
of a treatment plan. Folia Cardiol. (2017) 12:19–26.

 35. Robles A, Benrimoj S, Gastelurrutia M. Effectiveness of a medication adherence 
management intervention in a community pharmacy setting: a cluster randomised 
controlled trial. BMJ Qual Saf. (2022):1–11. doi: 10.1136/bmjqs-2020-011671

 36. Okoro RN, Nduaguba SO. Community pharmacists on the frontline in the chronic 
disease management: the need for primary healthcare policy reforms in low and middle 
income countries. Explorat Res Clin Soc Pharm. (2021) 2:100011. doi: 10.1016/j.
rcsop.2021.100011

 37. Jachimowicz JM, Gladstone JJ, Berry D, Kirkdale CL, Thornley T, Galinsky AD. 
Making medications stick: improving medication adherence by highlighting the 
personal health costs of non-compliance. Behav Publ Policy. (2021) 5:396–416. doi: 
10.1017/bpp.2019.1

 38. Burnier M. The role of adherence in patients with chronic diseases. Eur J Intern 
Med. (2024) 119:1–5. doi: 10.1016/j.ejim.2023.07.008

 39. Goetzinger C, Schneider MP. (2024). Interventions to improve medication 
adherence. Drug utilization research: methods and applications. 406.

 40. Kardas P. From non-adherence to adherence: can innovative solutions resolve a 
longstanding problem? Eur J Intern Med. (2023) 119:6–12. doi: 10.1016/j.ejim.2023.10.012

 41. Napolitano F, Napolitano P, Angelillo IFGroup CW. Medication adherence among 
patients with chronic conditions in Italy. Europ J Publ Health. (2016) 26:48–52. doi: 
10.1093/eurpub/ckv147

 42. Pallangyo P, Millinga J, Bhalia S, Mkojera Z, Misidai N, Swai HJ, et al. Medication 
adherence and survival among hospitalized heart failure patients in a tertiary hospital 
in Tanzania: a prospective cohort study. BMC Res Notes. (2020) 13:1–8. doi: 10.1186/
s13104-020-04959-w

 43. Ozumba LN, Ndukwu GU. The association between medication adherence and 
blood pressure control among hypertensive patients attending a tertiary hospital in 
south-South Nigeria. Int J Res Med Sci. (2021) 9:965–9. doi: 10.18203/2320-6012.
ijrms20211338

 44. Fallatah MS, Alghamdi GS, Alzahrani AA, Sadagah MM, Alkharji TM. Insights 
into medication adherence among patients with chronic diseases in Jeddah, 
Saudi  Arabia: a cross-sectional study. Cureus. (2023) 15:e38254. doi: 10.7759/
cureus.38254

 45. Jarrah M, Khader Y, Alkouri O, Al-Bashaireh A, Alhalaiqa F, Al Marzouqi A, et al. 
Medication adherence and its influencing factors among patients with heart failure: a 
cross sectional study. Medicina. (2023) 59:960. doi: 10.3390/medicina59050960

 46. Farah RI, Alawwa IA, Khateeb DQ, Hwidi BE, Albdour KM, Bani Monia OG, et al. 
Factors affecting the level of adherence to hypertension medications: a cross-sectional 
study using the hill-bone questionnaire. Patient Prefer Adher. (2024) 18:893–904. doi: 
10.2147/PPA.S457026

 47. Manchanayake M, Bandara G, Samaranayake N. Patients’ ability to read and 
understand dosing instructions of their own medicines–a cross sectional study in a 
hospital and community pharmacy setting. BMC Health Serv Res. (2018) 18:1–8. doi: 
10.1186/s12913-018-3252-1

 48. Mino-León D, Reyes-Morales H, Flores-Hernández S. Effectiveness of involving 
pharmacists in the process of ambulatory health care to improve drug treatment 
adherence and disease control. J Eval Clin Pract. (2015) 21:7–12. doi: 10.1111/jep.12207

 49. van der Heide I, Poureslami I, Mitic W, Shum J, Rootman I, FitzGerald JM. Health 
literacy in chronic disease management: a matter of interaction. J Clin Epidemiol. (2018) 
102:134–8. doi: 10.1016/j.jclinepi.2018.05.010

 50. Chiauzzi E, Rodarte C, DasMahapatra P. Patient-centered activity monitoring in 
the self-management of chronic health conditions. BMC Med. (2015) 13:1–6. doi: 
10.1186/s12916-015-0319-2

 51. Kvarnström K, Westerholm A, Airaksinen M, Liira H. Factors contributing to 
medication adherence in patients with a chronic condition: a scoping review of 
qualitative research. Pharmaceutics. (2021) 13:1100. doi: 10.3390/
pharmaceutics13071100

 52. Shrestha S, Karki R, Ghimire M. Impact of pharmacist counselling on medication 
adherence among elderly patients on antihypertensive therapy in a tertiary care hospital 
of Nepal. Europ J Med Sci. (2019) 1:40–7. doi: 10.46405/ejms.v1i1.6

 53. Alkhoshaiban A, Hassan Y, Loganathan M, Alomary M, Morisky DE, Alawwad B. 
Type II diabetic patients' satisfaction, medication adherence, and glycemic control after 
application of pharmacist counselling program. Arch Pharm Pract. (2019) 10:127–36.

 54. Tola Gemeda A, Regassa LD, Weldesenbet AB, Merga BT, Legesse N, Tusa BS. 
Adherence to antihypertensive medications and associated factors among hypertensive 

https://doi.org/10.3389/fpubh.2024.1409153
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1111/bcp.14075
https://doi.org/10.2147/RMHP.S19801
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.3390/nursrep14030129
https://iris.who.int/handle/10665/42682
https://doi.org/10.1186/s40545-021-00385-w
https://doi.org/10.18553/jmcp.2019.25.10.1073
https://doi.org/10.3389/fphar.2018.01290
https://doi.org/10.1371/journal.pone.0129240
https://doi.org/10.1371/journal.pone.0129240
https://doi.org/10.5603/MRJ.2016.0006
https://doi.org/10.1007/s13142-015-0315-2
https://doi.org/10.1007/s11255-020-02452-8
https://doi.org/10.4103/jrpp.JRPP_20_97
https://doi.org/10.1007/s40520-015-0435-z
https://doi.org/10.21203/rs.2.11098/v1
https://doi.org/10.2174/1871525717666191019162254
https://doi.org/10.2174/1871525717666191019162254
https://doi.org/10.1177/2048004019892758
https://doi.org/10.1186/s40360-017-0134-9
https://doi.org/10.1186/s40885-018-0104-6
https://doi.org/10.1186/s40885-018-0104-6
https://doi.org/10.2147/PPA.S278148
https://doi.org/10.1016/j.sapharm.2007.01.002
https://doi.org/10.1002/pds.3275
https://doi.org/10.1002/pds.3275
https://doi.org/10.1136/bmjqs-2020-011671
https://doi.org/10.1016/j.rcsop.2021.100011
https://doi.org/10.1016/j.rcsop.2021.100011
https://doi.org/10.1017/bpp.2019.1
https://doi.org/10.1016/j.ejim.2023.07.008
https://doi.org/10.1016/j.ejim.2023.10.012
https://doi.org/10.1093/eurpub/ckv147
https://doi.org/10.1186/s13104-020-04959-w
https://doi.org/10.1186/s13104-020-04959-w
https://doi.org/10.18203/2320-6012.ijrms20211338
https://doi.org/10.18203/2320-6012.ijrms20211338
https://doi.org/10.7759/cureus.38254
https://doi.org/10.7759/cureus.38254
https://doi.org/10.3390/medicina59050960
https://doi.org/10.2147/PPA.S457026
https://doi.org/10.1186/s12913-018-3252-1
https://doi.org/10.1111/jep.12207
https://doi.org/10.1016/j.jclinepi.2018.05.010
https://doi.org/10.1186/s12916-015-0319-2
https://doi.org/10.3390/pharmaceutics13071100
https://doi.org/10.3390/pharmaceutics13071100
https://doi.org/10.46405/ejms.v1i1.6


Moges et al. 10.3389/fpubh.2024.1409153

Frontiers in Public Health 10 frontiersin.org

patients in Ethiopia: systematic review and meta-analysis. SAGE Open Med. (2020) 
8:2050312120982459. doi: 10.1177/2050312120982459

 55. Jankowska-Polańska B, Uchmanowicz I, Dudek K, Mazur G. Relationship  
between patients’ knowledge and medication adherence among patients with 
hypertension. Patient Prefer Adher. (2016) 10:2437–47. doi: 10.2147/PPA. 
S117269

 56. Cheen MHH, Tan YZ, Oh LF, Wee HL, Thumboo J. Prevalence of and factors 
associated with primary medication non-adherence in chronic disease: a systematic 

review and meta-analysis. Int J Clin Pract. (2019) 73:e13350. doi: 10.1111/ijcp. 
13350

 57. Gavrilova A, Bandere D, Rutkovska I, Šmits D, Mauriņa B, Poplavska E, et al. 
Knowledge about disease, medication therapy, and related medication adherence levels 
among patients with hypertension. Medicina. (2019) 55:715. doi: 10.3390/medicina55110715

 58. Pages-Puigdemont N, Mangues MA, Masip M, Gabriele G, Fernández-Maldonado 
L, Blancafort S, et al. Patients’ perspective of medication adherence in chronic conditions: 
a qualitative study. Adv Ther. (2016) 33:1740–54. doi: 10.1007/s12325-016-0394-6

https://doi.org/10.3389/fpubh.2024.1409153
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1177/2050312120982459
https://doi.org/10.2147/PPA.S117269
https://doi.org/10.2147/PPA.S117269
https://doi.org/10.1111/ijcp.13350
https://doi.org/10.1111/ijcp.13350
https://doi.org/10.3390/medicina55110715
https://doi.org/10.1007/s12325-016-0394-6

	Determinants of medication non-adherence among patients with chronic diseases at community pharmacy settings in South Gondar Zone, Northwest Ethiopia: a multicenter cross-sectional study
	Introduction
	Materials and methods
	Study population, inclusion, and exclusion criteria
	Sample size determination and sampling technique
	Study variables
	Data collection procedure and management
	Data quality control
	Data analysis
	Ethical considerations

	Results
	Socio-demographic characteristics of the study participants
	Clinical- and medication-related characteristics of participants
	Medication adherence status of patients with chronic diseases
	Factors associated with non-adherence to chronic medications

	Discussion
	Limitations and strengths of the study

	Conclusion and recommendations

	References

