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Background: Poor adherence to heart failure (HF) medications represents a major barrier to achieve the desired health outcomes in 
those patients.
Objective: To assess medication adherence and to explore the factors associated with medication non-adherence among patient with 
HF in Jordan.
Methods: The current cross-sectional study was conducted at the outpatient cardiology clinics at two main hospitals in Jordan from 
August 2021 through April 2022. Variables including socio-demographics, biomedical variables, in addition to disease and medication 
characteristics were collected using medical records and custom-designed questionnaire. Medication adherence was assessed using the 
4-item Morisky Medication Adherence Scale. Multinomial logistic regression analysis was performed to identify the factors that are 
significantly and independently associated with medication non-adherence.
Results: Of the 427 participating patients, 92.5% had low to moderate medication adherence. Results of the regression analysis 
revealed that that patients who had higher education level (OR=3.36; 95% CI 1.08–10.43; P=0.04) and were not suffering from 
medication-related side effects (OR=4.7; 95% CI 1.91–11.5; P=0.001) had significantly higher odds of being in the moderate 
adherence group. Patients who were taking statins (OR=16.59; 95% CI 1.79–153.98; P=0.01) or ACEIs/ ARBs (OR=3.95; 95% CI 
1.01–15.41; P=0.04) had significantly higher odds of being in the high adherence group. Furthermore, Patients who were not taking 
anticoagulants had higher odds of being in the moderate (OR=2.77; 95% CI 1.2–6.46; P=0.02) and high (OR=4.11; 95% CI 1.27– 
13.36; P=0.02) adherence groups when compared to patients who were taking anticoagulants.
Conclusion: The poor medication adherence in the present study sheds the light on the importance of implementing intervention 
programs which focus on improving patients’ perception about the prescribed medications particularly for patients who have low 
educational levels, receive an anticoagulant, and do not receive a statin or an ACEI/ ARB.
Keywords: heart failure, medication adherence, medication necessity, medication concerns, intervention, Jordan

Introduction
Heart Failure (HF) is a serious clinical condition that results from cardiac abnormalities which leads to significant 
reduction in cardiac function.1 In 2017, 64 million people were suffering from HF worldwide.2 American statistics 
predicted that between 2012 and 2030, the prevalence of HF would increase by 46%. 3 Furthermore, in 2018, HF was 
found as the underlying cause of 379,800 deaths.4 In Jordan, recent statistics reported that nearly 37% of overall deaths in 
the country were attributed to non-communicable diseases and cardiovascular diseases (CVDs), including HF.5 HF has 
a significant burden on the community. The anticipated cost of HF in 2012 was over 30 billion US dollars, and it is 
predicted that by 2030, that cost will have risen by almost 127%.3
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Despite the significant improvement in HF management and prognosis, mortality and hospitalization rates remain 
high,6,7 which could be attributed to the inadequate medication adherence.8 The World Health Organization (WHO) 
defined medication adherence as the extent to which an individual’s behaviour corresponds to a healthcare provider’s 
recommendations.9 According to the 2016 American College of Cardiology Foundation/American Heart Association 
Guideline recommendations, medical management of patients with HF has become increasingly complex,10 which is one 
of the major barriers to medication adherence.11

The medication adherence rates among HF patients are poor. It has been reported that at least one out of four 
patients with HF are non-adherent,12–14 which could lead to poor prognosis manifested by worsening symptoms, 
frequent hospitalizations, and eventually death.15 Inconsistent findings have been reported with regard to the factors 
associated with medication non-adherence among HF patients. A study conducted in the United States reported that the 
most common factors associated with medication non-adherence were forgetfulness, polypharmacy, and being symp-
tom-free.16 In addition to forgetfulness, a study reported that age, gender, disease characteristics, type of disease, 
number of medications, frequency of visits to healthcare professionals, and satisfaction with treatment were associated 
with medication non-adherence.17 A study conducted in Australia revealed that complex medication instructions, 
disruption in medication supply, and adverse drug reactions were the main reasons behind medication non-adherence 
among HF patients.18 The diversity of the factors that are associated with medication non-adherence, especially among 
HF patients, necessitates conducting further studies to reveal the true predictors of medication non-adherence among 
HF patients. In Jordan, medication adherence among HF has not yet been explored. Therefore, this study aimed to 
evaluate medication adherence and to explore the factors associated with medication non-adherence among patients 
with HF in Jordan.

Material and Methods
Study Design and Settings
This cross-sectional study was conducted on patients with HF attending the outpatient cardiology clinics at King 
Abdullah University Hospital and Al Bashir Hospital in Jordan in the period from August 2021 through April 2022. 
During the study period, patients who were 18 years or older, had a confirmed diagnosis of HF for at least six months, 
had a cardiologist’s assignment of New York Heart Association (NYHA) classification, were taking at least one HF 
medication and agreed to sign a consent form were included in the study. Patients with acute decompensation of HF or an 
active listing for heart transplantation and patients with cognitive impairment were excluded from the study. Patients who 
were eligible to participate were informed that participation is voluntary, they have the right to withdraw at any time, 
their medical care and treatment will not be affected by their participation, and the collected data will only be used for 
research purposes. The interview took approximately 10–15 minutes to be completed.

Study Instruments
During the outpatient clinic visit, the research pharmacist HH used a custom-designed questionnaire and the medical 
records to collect information about socio-demographic, disease, and medication related variables. The researcher also 
collected biomedical data including low-density lipoproteins (LDL), high-density lipoproteins (HDL), triglycerides 
(TGs), total cholesterol, glycosylated haemoglobin A1c (HbA1c), random blood glucose, systolic blood pressure 
(SBP), diastolic blood pressure (DBP), ejection fraction (EF%), serum creatinine, white blood cells (WBCs), red 
blood cells (RBCs), and haemoglobin (Hb). The validated Arabic version of the 4-item Morisky Medication 
Adherence Scale was used to evaluate patients’ willingness to take the medications as prescribed.19,20 The four items 
were: Do you forget to take your medications? Are you careless about the time of taking your medications? Do you stop 
taking your medications when you feel better? Do you stop taking your medications when you feel worse? According to 
their responses, patients were divided into three groups: patients who reported three or more “yes” responses were 
considered to have low adherence, those who reported one or two “yes” responses were deemed to have moderate 
adherence, while those who reported four “no” answers were considered to have high adherence.
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Sample Size Calculation
Sample size calculation was conducted to ensure enrolling sufficient patients to produce a model with appropriate 
statistical power to detect any significant impact. The 50 + 8P equation was used to compute the minimum sample size 
required to conduct multinomial regression, where P represents the number of predictors. The original aim of the study 
was to evaluate the association of the forty-seven variables with the medication adherence level. Therefore, the minimum 
required sample size was 282 patients.21

Data Analysis
The Statistical Package for the Social Sciences (SPSS) version 26 from IBM was used to run descriptive and analytical 
statistics. Descriptive analysis was used to describe continuous variables in terms of the mean (standard deviations) and 
the categorical variables in terms of frequencies (percentages). Participants’ differences with regard to medication 
adherence were tested using ANOVA and Kruskal–Wallis tests for normally and non-normally distributed continuous 
variables, respectively. Pearson Chi-square test was conducted to explore the association between the categorical 
variables and medication adherence among the study participants. Variables with a p-value <0.1 at the univariate analysis 
were included in the multinomial logistic regression to explore significant and independent predictors of medication 
adherence.

Results
Out of 550 patients with HF, a total of 427 patients agreed to participate in the study. The total participants’ mean age 
was 63 (SD =12) years. The majority of the participants were males (63.8%), married (94.4%), living with their families 
(94.6%), living in the city (66.8%), did not complete their education (69.4%), unemployed or retired (77.6%), had low 
monthly income (67.1%), non-smokers (69.9%), and were physically inactive (88.1%). Most of the patients showed 
moderate adherence to HF medications (83.6%), followed by high (8.9%) and low adherence (7.5%). The participants 
were stratified based on the adherence level and the results indicated that 31.3% of the high adherence group had college/ 
university degree while only 13.2% of the low adherence group had college/university degree (P <0.1). Furthermore, 
50% of the high adherence group were residing in the city, whereas 73.7% of the low adherence group and 67.6% of the 
moderate adherence group were residents of the city (P <0.1). Other demographic characteristics of the participants are 
presented in Table 1.

As a total, the patients had a mean HF duration of 6.4 (SD = 6.16) years. Most of the patients were classified as group 
III/IV according to NYHA classification (69.6%), with an average EF% of 42 (SD =10), indicating that the heart on 
average pumps 42% of the total volume of blood in each beat, and 170 patients (39.7%) had an EF of less than 40%, ie, 
the heart pumps less than 40% of the total volume of blood in each beat. The mean number of comorbid diseases was 3 
(SD =1), and the most common comorbidities were hypertension (77.1%), type 2 diabetes (61.2%), and ischemic heart 
disease (IHD) (64.3%). The patients were taking 8 (SD =3) medications on average, and the mean number of HF 
medications was 3 (SD =1). The most prescribed HF medications were beta blockers (88.6%), loop diuretics (67.5%), 
and angiotensin-converting enzyme inhibitors (ACEIs)/ angiotensin-receptor blockers (ARBs) (66.8%). The majority of 
the patients were satisfied with their medications (77.3%), had no fears about the side effects of the medications (71.3%), 
and did not experience side effects (68%). The mean of BP readings was 129 (SD =22) mm HG for SBP and 76 (SD 
=22) mm HG for DBP. According to adherence levels, 46.9% of the high adherence group were classified I/II according 
to NYHA, while 21.1% of the moderate adherence patients and 29.9% of the low adherence patients had the same 
classification (P <0.1). The prevalence of diabetes among the low (71.1%) and moderate (61.7%) adherence groups was 
higher than that in the high adherence group (43.8%; P <0.1). The percentages of patients who were not having chronic 
kidney disease was 78.9%, 86.9%, and 96.9% in the low, moderate, and high adherence groups respectively (P <0.1).

Among the patients with high adherence level, 40.6% experienced side effects, while higher percentage was reported 
in in the low adherence group (60.5% (P <0.1). Similarly, 34.4% of the patients in the high adherence group experienced 
fears of side effects compared to 55.3% in the low adherence group (P <0.1). Results showed that 52.6% of the patients 
who reported low medication adherence were taking ACEIs/ARBs, while higher percentages were reported among the 
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patients in the moderate and high adherence groups (67.3% and 78.1% respectively, P<0.1). Moreover, 93.8% of the high 
adherence group were on statins compared to 63.2% in the low adherence group (P <0.1). On the hand, 31.3% of the high 
adherence patients were taking anticoagulants, while higher percentage (52.6%) were prescribed anticoagulant in the low 
adherence group (P <0.1). Other disease and medication characteristics of the study participants are presented in Table 2. 
As shown in Table 3, the results indicated that mean values for total cholesterol were 4.74 (SD =1.96) in the high 
adherence group versus 4.6 (SD =1.27) in the low adherence group (P <0.1). Results also showed that mean LDL was 
2.97 (SD =1.78) in the high adherence groupversus 2.39 (SD =1.04) in the moderate adherence group (P <0.1).

Results of the regression analysis (Table 4) showed that patients with higher education level had significantly higher 
odds of being in the moderate adherence group when compared to patients with lower education level (OR=3.36; 95% CI 
1.08–10.43; P=0.04). Furthermore, patients who were not suffering from medication-related side effects had higher odds 

Table 1 Demographic Characteristics of the Participants

Variables Total Population 

(n=427)

The 4-Item Morisky Medication Adherence Scale P-value**

High Adherence 

(n= 32)

Moderate Adherence 

(n= 358)

Low Adherence 

(n= 38)

Mean (±SD) or 

n (%)a

Mean (±SD) or 

n (%)a

Mean (±SD) or  

n (%)a

Mean (±SD) or 

n (%)a

Age 63 (±12) 60 (±9) 63 (±12) 63 (±12) 0.41

Gender Male 272 (63.7) 22 (68.8) 227 (63.6) 23 (60.5) 0.77

Female 155 (36.2) 10 (31.3) 130 (36.3) 15 (39.5)

Body mass index  

(kg/m2)

Normal (≤24.9) 90 (21.8) 7 (21.9) 77 (22.4) 6 (16.2) 0.74

Overweight (25–29.9) 161 (39) 14 (43.8) 134 (39) 13 (35.1)

Obese (≥30) 162 (39.2) 11 (34.4) 133 (38.7) 18 (48.6)

Marital status Married 404 (94.4) 30 (93.8) 337 (94.1) 37 (97.4) 0.7

Single/ Divorced/ Widowed 24 (5.6) 2 (6.3) 21 (5.9) 1 (2.6)

Living conditions Living alone 23 (5.4) 1 (3.1) 20 (5.6) 2 (5.3) 0.84

Living with family/ other 405 (94.6) 31 (96.9) 338 (94.4) 36 (94.7)

Residency* Countryside 142 (33.2) 16 (50) 116 (32.4) 10 (26.3) 0.08

City 286 (66.8) 16 (50) 242 (67.6) 28 (73.7)

Education* Less than college 297 (69.4) 22 (68.8) 242 (67.6) 33 (86.8) 0.05

College/ University 131 (30.6) 10 (31.3) 116 (32.4) 5 (13.2)

Working status Retired/ Unemployed 332 (77.6) 24 (75) 277 (77.4) 31 (81.6) 0.79

Employed 96 (22.4) 8 (25) 81 (22.6) 7 (18.4)

Monthly income Less than 500 JDb 287 (67.1) 22 (68.8) 235 (65.6) 30 (78.9) 0.25

500–1000 JDb 141 (32.9) 10 (31.3) 123 (34.4) 8 (21.1)

Smoking status Non-smoker 299 (69.9) 21 (65.6) 249 (69.6) 29 (76.3) 0.59

Current smoker 129 (30.1) 11 (34.4) 109 (30.4) 9 (23.7)

Physical Activities Not active 377 (88.1) 29 (90.6) 317 (88.5) 31 (81.6) 0.41

Active 51 (11.9) 3 (9.4) 41 (11.5) 7 (18.4)

Family history of 

cardiovascular diseases

No 219 (51.2) 18 (56.3) 178 (49.7) 23 (60.5) 0.37

Yes 209 (48.8) 14 (43.8) 180 (50.3) 15 (39.5)

Notes: **P-value for different variables association with adherence levels; *P-value <0.1; aStandard deviation; bJordanian dinar.
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Table 2 Disease and Medication Characteristics of the Study Participants

Variables Total Population 

(n=427)

The 4-Item Morisky Medication Adherence Scale P-value**

High Adherence  

(n= 32)

Moderate Adherence 

(n= 358)

Low Adherence  

(n= 38)

Mean (±SD) or n (%)a Mean (±SD) or n (%)a Mean (±SD) or n (%)a Mean (±SD) or n (%)a

Duration of heart failure (years) 6.41 (±6.16) 5.8 (±6.25) 6.58 (±6.3) 5.16 (±5.08) 0.37

Number of other chronic diseases 3 (±1) 2 (±1) 3 (±1) 3 (±1) 0.19

NYHA classification ≠* I/II 130 (30.4) 17 (53.1) 251 (70.1) 30 (78.9) 0.06

III/IV 298 (69.6) 15 (46.9) 107 (29.9) 8 (21.1)

Type of comorbidities

Hypertension No 98 (22.9) 9 (28.1) 80 (22.3) 9 (23.7) 0.75

Yes 330 (77.1) 23 (71.9) 278 (77.7) 29 (76.3)

Diabetes Mellitus* No 166 (38.8) 18 (56.3) 137 (38.3) 11 (28.9) 0.06

Yes 262 (61.2) 14 (43.8) 221 (61.7) 27 (71.1)

Ischemic heart diseases No 153 (35.7) 9 (28.1) 125 (34.9) 19 (50) 0.12

Yes 275 (64.3) 23 (71.9) 233 (65.1) 19 (50)

Dyslipidemia No 286 (66.8) 22 (68.8) 242 (67.6) 22 (57.9) 0.47

Yes 142 (33.2) 10 (31.3) 116 (32.4) 16 (42.1)

Chronic kidney disease* No 372 (86.9) 31 (96.9) 311 (86.9) 30 (78.9) 0.09

Yes 56 (13.1) 1 (3.1) 47 (13.1) 8 (21.1)

Thyroid dysfunction* No 392 (91.6) 32 (100) 323 (90.2) 37 (97.4) 0.06

Yes 36 (8.4) 0 (0.0) 35 (9.8) 1 (2.6)

Total number of medications 8 (±3) 7 (±3) 8 (±3) 7 (±3) 0.43

Number of heart failure medications 3 (±1) 3 (±1) 3 (±1) 3 (±1) 0.11

Medications frequency Once 78 (18.2) 6 (18.8) 67 (18.7) 5 (13.2) 0.83

Twice 249 (58.2) 20 (62.5) 207 (57.8) 22 (57.9)

Thrice or more 101 (23.6) 6 (18.8) 84 (23.5) 11 (28.9)

Fear of medication side 

effects *

No 305 (71.3) 21 (65.6) 267 (74.6) 17 (44.7) <0.001

Yes 123 (28.7) 11 (34.4) 91 (25.4) 21 (55.3)

Medications satisfaction No 97 (22.7) 7 (21.9) 78 (21.8) 12 (31.6) 0.39

Yes 331 (77.3) 25 (78.1) 280 (78.2) 26 (68.4)

Experiencing side effects* No 291 (68) 19 (59.4) 257 (71.8) 15 (39.5) <0.001

Yes 137 (32) 13 (40.6) 101 (28.2) 23 (60.5)

Heart failure medications

Aldosterone antagonist No 347 (81.0) 29 (90.6) 286 (79.9) 32 (84.2) 0.29

Yes 81 (18.9) 3 (9.4) 72 (20.1) 6 (15.8)

Digoxin No 382 (89.3) 31 (96.9) 318 (88.8) 33 (86.8) 0.33

Yes 46 (10.7) 1 (3.1) 40 (11.2) 5 (13.2)

(Continued)
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of being in the moderate adherence group when compared to patients who experienced side effects (OR=4.7; 95% CI 
1.91–11.5; P=0.001). Patients who were taking statins (OR=16.59; 95% CI 1.79–153.98; P=0.01) or ACEIs/ ARBs 
(OR=3.95; 95% CI 1.01–15.41; P=0.04) had significantly higher odds of being in the high adherence group. Patients who 
were not taking anticoagulants had higher odds of being in the moderate adherence group (OR=2.77; 95% CI 1.2–6.46; 
P=0.02) and high (OR=4.11; 95% CI 1.27–13.36; P=0.02) when compared to patients who were taking anticoagulants.

Discussion
Evaluation of medication non-adherence and its associated factors is an important preliminary step for the development 
of future intervention programs which aim at improving medication adherence and health outcomes in HF patients. More 
than 90% of the present study participants reported low and moderate medication adherence, while only 7.5% reported 
high adherence, posing a real threat to health outcomes in patients with HF in Jordan. Consistent findings were reported 
in previous studies conducted in the Arab world and Western countries among patients with CVDs, including HF.22–26 

A study conducted on elderly patients with HF who were treated with digoxin found that 90% of the participants were 
non-adherent to digoxin during one year follow-up period.27 Another study conducted in Tanzania reported that 75% of 
the participants were found to be non-adherent.28 A study conducted in Thailand revealed that 62% of the participating 
HF patients were classified as non-adherent.29 On the other hand, an American study reported that only 4% of the 

Table 2 (Continued). 

Variables Total Population 

(n=427)

The 4-Item Morisky Medication Adherence Scale P-value**

High Adherence  

(n= 32)

Moderate Adherence 

(n= 358)

Low Adherence  

(n= 38)

Mean (±SD) or n (%)a Mean (±SD) or n (%)a Mean (±SD) or n (%)a Mean (±SD) or n (%)a

ACE inhibitor≠/ ARB≠* No 142 (33.2) 7 (21.9) 117 (32.7) 18 (47.4) 0.07

Yes 286 (66.8) 25 (78.1) 241 (67.3) 20 (52.6)

Beta blocker No 49 (11.4) 6 (18.8) 36 (10.1) 7 (18.4) 0.12

Yes 379 (88.6) 26 (81.3) 322 (89.9) 31 (81.6)

Loop diuretic No 139 (32.5) 13 (40.6) 113 (31.6) 13 (34.2) 0.56

Yes 289 (67.5) 19 (59.4) 245 (68.4) 25 (65.8)

Vasodilator No 349 (81.5) 26 (81.3) 292 (81.6) 31 (81.6) 0.99

Yes 79 (18.5) 6 (18.8) 66 (18.4) 7 (18.4)

Ivabradine No 408 (95.3) 29 (90.6) 344 (96.1) 35 (92.1) 0.23

Yes 20 (4.7) 3 (9.4) 14 (3.9) 3 (7.9)

Sacubitril/ Valsartan No 397 (92.8) 28 (87.5) 331 (92.5) 38 (100) 0.11

Yes 31 (7.2) 4 (12.5) 27 (7.5) 0 (0.0)

Other medications

Anticoagulant* No 280 (65.4) 22 (68.8) 240 (67) 18 (47.4) 0.05

Yes 148 (34.6) 10 (31.3) 118 (33) 20 (52.6)

Statin* No 125 (29.2) 2 (6.3) 109 (30.4) 14 (36.8) 0.01

Yes 303 (70.8) 30 (93.8) 249 (69.6) 24 (63.2)

Calcium channel blocker No 347 (81.1) 28 (87.5) 289 (80.7) 30 (78.9) 0.61

Yes 81 (18.9) 4 (12.5) 69 (19.3) 8 (21.1)

Notes: **P-value for different variables association with adherence levels; *P-value <0.1; aStandard deviation; ≠New York Heart Association; ≠Angiotensin-converting 
enzyme inhibitor; ≠Angiotensin-receptor blocker.
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Table 3 Biomedical Variables of the Participants

Variable Total Population 

(n=427)

The 4-Item Morisky Medication Adherence Scale P-value**

High Adherence 

(n=32)

Moderate Adherence 

(n=358)

Low Adherence 

(n=38)

Mean (±SD)a Mean (±SD)a Mean (±SD)a Mean (±SD)a

HbA1c (%) 7.28 (±1.97) 7.31 (±2.26) 7.21 (±1.93) 7.9 (±2) 0.1

Triglycerides (mmol/L) 1.96 (±1.169) 2.13 (±1.3) 1.91 (±1.13) 2.3 (±1.35) 0.17

Total cholesterol (mmol/L)* 4.18 (±1.288) 4.74 (±1.96) 4.09 (±1.2) 4.6 (±1.27) 0.03

Low-density lipoprotein (mmol/L)* 2.47 (±1.12) 2.97 (±1.78) 2.39 (±1.04) 2.83 (±1.07) 0.02

High-density lipoprotein (mmol/L) 0.993 (±0.316) 1.03 (±0.28) 0.993 (±0.33) 0.963 (±0.189) 0.71

Serum creatinine (micmol/L) 108.15 (±78.43) 100.36 (±45) 106.17 (±76.4) 131.3 (±107.44) 0.7

Hemoglobin (g/dL) 12.95 (±2.23) 13.31 (±2.2) 12.91 (±2.27) 13.05 (±1.91) 0.63

White blood cells count (109/L)* 8.62 (±2.89) 8.62 (±2.77) 8.61 (±2.86) 8.74 (±3.39) 0.99

Red blood cells count (109/L)* 4.68 (±0.92) 4.78 (±0.77) 4.68 (0.96) 4.61 (±0.71) 0.43

Ejection fraction (%) 42 (±10) 42 (±10) 42 (±10) 43 (±10) 0.76

Systolic blood pressure (mmHg) 129 (±22) 126 (±21) 129 (±21) 134 (±22) 0.2

Diastolic blood pressure (mmHg) 76 (±12) 75 (±8) 76 (±12) 78 (±12) 0.42

Notes: **P-value for different variables association with adherence levels; *P-value <0.1; aStandard deviation.

Table 4 Variables Associated with Medication Non-Adherence*

Level of Adherence OR (95% CI)ab P-value

High adherence

Taking ACEIs/ ARBscd No Reference 0.04

Yes 3.95 (1.01–15.41)

Taking anticoagulants Yes Reference 0.02

No 4.11 (1.27–13.36)

Taking statins No Reference 0.01

Yes 16.59 (1.79–153.98)

Moderate Adherence

Educational level High≠ Reference 0.04

Low≠ 0.3 (0.1–0.92)

Having medication side 

effects

Yes Reference 0.001

No 4.7 (1.91–11.5)

Taking anticoagulants Yes Reference 0.02

No 2.77 (1.2–6.46)

Notes: *The independent variables that were included in the regression model: total 
cholesterol, LDL, residency, educational level, NYHA classification, having DM, having 
CKD, having thyroid dysfunction, having fears of medication side effects, experiencing 
medication side effects, taking ACEIs/ARBs, taking anticoagulants, and taking statins; 
aOdd ratio; bConfidence interval; cAngiotensin-converting enzyme inhibitors; dAngiotensin- 
receptor blockers, ≠High education was defined as a degree from college or more while 
low education was defined as a degree obtained from primary, secondary or high school.
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patients with HF were found to be non-adherent, 30 and another American study reported a 7% non-adherence rate among 
patients with HF.31 A systematic review reported that rates of medication adherence among patients with HF varied 
widely from 10% to 99%.32 The research population’s diversity and the variety of methodologies utilized to measure 
medication adherence may be the reason behind this notable difference in adherence rates.

Consistent with this study results, a study conducted on African Americans revealed that lower educational attainment 
was an independent predictor of medication non-adherence among patients with hypertension.33 Another study reported 
that educational level significantly affected medication adherence in African Americans with hypertension, where lower 
education was associated with lower adherence in the participating women.34 A previous Jordanian study reported that 
higher education levels positively affected medication adherence among patients with different chronic diseases.35

The current study found a significant association between experiencing medications’ side effects and medication non- 
adherence. Consistent with the current study findings, a previous survey showed that medication side effect was one of 
the most common reasons for medication non-adherence.36

The current study results showed that patients who were not taking statins had significantly lower medication 
adherence than their counterparts. Consistent with this finding, earlier studies showed that the majority of the patients 
who were receiving statins had good adherence, especially during the first month of therapy.37–40 Furthermore, it was 
established that in-hospital prescription of statins was associated with increased adherence rates.41 On the other hand, 
a previously published study demonstrated low levels of medication adherence among patients who were receiving 
statins.42 Statins are recommended as first-line lipid-lowering and vascular protective agents for the primary and 
secondary prevention of atherosclerotic CVDs.43 Therefore, Patients who are prescribed statins usually have a risk of 
developing CVDs or have an established CVD, and non-adherence to these agents has been associated with negative 
clinical consequences and cardiovascular events,44,45 which could increase the sense of medication necessity to avoid any 
potential cardiovascular events.

This study revealed that patients who were taking ACEIs or ARBs had significantly higher medication adherence than 
their counterparts. Consistent results were found in previous studies.46,47 A possible justification for this association 
could be related to the numerous benefits these medications possess on cardiac function, symptoms, and patient’ 
outcomes, as well as their tolerability and fewer side effects when compared to other medications.48 Patients who 
witnessed these beneficial effects while using ACEIs or ARBs would be more motivated to stick to the therapeutic 
regimen which made life with HF easier.

A negative association between taking anticoagulants and medication adherence was reported in the present study. 
Similarly, a study showed that receiving anticoagulants was associated with medication non-adherence in patients with 
different chronic conditions.49,50 On the other hand, an earlier study reported that taking warfarin for 3–5 years positively 
affected medication adherence in patients with mechanical heart valves.51 Other studies showed that medication 
adherence was significantly higher among patients with HF and atrial fibrillation (AF) who were prescribed warfarin 
therapy at discharge than those who were not.52–54 The negative impact of taking an anticoagulant on medication 
adherence in the current study could be justified by the patient’s concerns about its side effects, such as the risk of falls 
and haemorrhagic complications.55

In contrast with earlier research findings, 56–60 polypharmacy manifested by receiving an average of eight medications 
was not associated with medication non-adherence in the present study. However, polypharmacy was not associated with 
medication non-adherence in other studies.61,62 The lack of association may be justified by that polypharmacy is often 
assessed along with multiple other covariates to determine their association with medication adherence, making it 
difficult to determine the true association between polypharmacy and medication non-adherence. It’s unanimous that 
selecting the least possible number of prescribed medications seems to be more convenient and limit the chance to 
develop side effects from the prescribed medications.

Given the sparse information on the factors associated with medication adherence in patients with HF, the present 
study findings help narrowing down such factors and should provide insight for the development of future interventions 
which aim at enhancing medication adherence among patients with HF. Healthcare providers should give priority for 
prescribing ACEIs/ARBs for patients with HF unless contraindicated. They also should select medications with fewer 
side effects, provide the patients with information about the potential side effects and an advice on coping with them, 
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with a focus on patients with low education level in order to help enhancing medication adherence and hence health 
outcomes among HF patients.

The current study has some limitations. The social desirability and recall bias associated with the use of a self-report 
method to assess medication non-adherence could have affected the results. The study was conducted in only two 
hospital sites, which might limit the generalizability of the study findings. The convenient sampling technique used in 
this study might cause selection bias. Moreover, the cross-sectional study design cannot confirm the cause-effect 
relationship, the protopathic bias cannot be excluded and the longitudinal outcomes cannot be measured. Furthermore, 
although the present study evaluated more than forty variables that may influence medication adherence, other con-
founding variables, such as the psychological status, which might influence adherence, was not evaluated in the present 
study.

Conclusions
Based on the study findings, it is clear that medication adherence represents an area for improvement among patients with 
HF. The current research should provide insight on the factors that should be specifically targeted by the healthcare 
providers in order to improve medication adherence. Future interventions and HF management programs should 
prioritize ACEIs/ARBs over the other HF medications, in addition to providing counselling on the potential side effects 
of the prescribed medications and how to cope with them, particularly for patients with low education level. Further 
research to evaluate the impact of targeting the factors identified in the present study on adherence level is deemed 
necessary.
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