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Abstract: 
Background: Adherence to antihypertensive is crucial to treatment success in subjects with hypertension. This 

study is aimed at assessing antihypertensive drug adherence using validated tool and its relationship with some 

demographic and clinical parameters in outpatient hypertensive subjects.  

Methods:The Morisky Medication Adherence Scale (MMAS-4) was used to assess drug adherence status in 150 

hypertensive patients who were consecutively recruited in a Medical Outpatient Department of a Tertiary 

Health Centre. All the patients had resting 12- lead electrocardiogram (ECG) done to determine left ventricular 
hypertrophy (LVH). Data were analyzed with SPSS 13 and statistical significance of p< 0.05 was used. 

Results: One hundred and fifty hypertensive patients with a mean age of 61.53± 9.72years were recruited over a 

period of 6 months. Sixty seven (44.7%) were good drug adherers while 55.3% were not. Patients with poor 

antihypertensive adherence had higher Sokolow- Lyon ECG score (34.46 ± 7.87 vs. 22.96 ± 7.07; p= 0.07) as 

well as longer P wave duration on ECG (0.15 ± 0.03 vs. 0.12± 0.04; p= 0.03). There was higher rate of ECG 

LVH among patients with poor drug adherence (47.0%) compared to patients with good drug adherence 

(4.5%). Significant correlates of poor drug adherence were age (r= - 0.221; p=0.022) and BMI (r= 0.431; 

P<0.001).  

Conclusion:The rate of poor drug compliance was high with preponderance of LVH in poor adherer. 

Physicians will do well to engage their hypertensive patients on hypertension and its treatment with a view to 

improving drug adherence in them. 
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I. Introduction 
 Hypertension is a major health problem in both developed and developing countries and is estimated to 

cause more than 13% of deaths annually [1]. The combined prevalence rates of hypertension in Africa and 

Nigeria are 15% and 22%, respectively [2, 3]. There are various antihypertensive drugs that have been shown to 

effectively control blood pressure, thereby reducing the attendant risk of cardiovascular morbidity and mortality. 

However, poor or non adherence to antihypertensive medications has been a challenge in the care of patients 

with hypertension.   

 A World Health Organization report [4] estimates that adherence to antihypertensive medications 

ranges from 52% to 74% when adherence is defined as possession of a medication at least 80% of the time. This 

World Health Organization report identified non-adherence to medical treatment as a major public health 

concern, especially in patients with chronic conditions such as hypertension [4], and a major cause of sub-
optimal control of blood pressure in hypertensive subjects. It is documented that uncontrolled blood pressure 

increases the risk of ischemic heart disease 3-to 4-fold [5] and the overall cardiovascular risk by 2-to 3-fold [6] 

and that non adherence to therapy is associated with an increased risk of stroke in patients with hypertension [7]. 

To the best of our knowledge, particularly in the study area, little is known about antihypertensive drug 

adherence status and its effect on the treatment outcomes such as left ventricular hypertrophy in hypertension. 

Therefore, we undertook this study with the aim of assessing antihypertensive drug adherence using validated 

tool [8] and its relationship with some demographic and clinical parameters in outpatient hypertensive subjects 

on follow up at a tertiary health centre in southwest Nigeria. 

 

II. Methods 
 One hundred and fifty consented hypertensive patients on antihypertensive drugs were consecutively 

recruited from the Medical Outpatient Department (MOP) of a State owned Teaching Hospital in Southwest, 

Nigeria. This Centre is a tertiary health Centre which serves Ekiti State and its neighboring States of Ondo 
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(Southwest Nigeria), Kogi (North central Nigeria) and Kwara (North central Nigeria). Referrals to the MOP are 

mostly received from the General Outpatient Department (GOPD) and occasionally from other Specialist 

Clinics of the Hospital. Patients seen in this Hospital are expected to source for their medications from the 
Hospital Pharmacy Department upon out- of- pocket payment of bills for such drugs, though a few who 

subscribed to the National Health Insurance Scheme of the Federal Government of Nigeria may have some 

subsidies.   Demographic parameters of subjects were noted and recorded. All subjects were clinically examined 

to evaluate their body mass index (BMI) and blood pressure. Fasting lipid profile, estimated creatinine clearance 

using Cockcroft-Gault formula [9] and resting 12-lead electrocardiogram (ECG) to determine left ventricular 

hypertrophy using Sokolow-Lyon criteria [10] and P wave duration as a measure of left atrial abnormality were 

done. Questions were asked on duration of antihypertensive drugs usage, risk associated with poor blood 

pressure control and whether or not patients have ever been informed of what their target blood pressure level 

should be. The 4-item Morisky questionnaire (the Morisky Medication-taking Adherence Scale- MMAS-4) [8] 

with a high reliability and validity was used to assess drug adherence status of the patients. This questionnaire 

was administered by the attending clinician at the time other data as stated above were collected. The total score 
ranges from 0 to 4. During analysis, a cut-off value of MMAS mean score ≥2 and <2 were used for labeling 

patients as good drug adherence or poor drug adherence respectively [11]. The study was approved by the 

Institution’s Ethics and Research Committee. 

 

1.1 Statistical Analysis 

 Means (Standard deviations) were used to describe the distributions of continuous variables. 

Percentages were used to describe categorical variables. Comparisons of categorical data were performed with 

the use of Pearson's chi-square test. For continuous data a Student t-test was used to compare means. Correlation 

between poor adherent status and other continuous such as age, BMI, treatment duration, blood pressure lipid 

profile and ECG variables was performed by Spearman’s rho correlation co-efficient ‘r’. All statistical analyses 

were performed with commercially available computer program SPSS 13.0 (SPSS Inc., Chicago, IL). P < 0.05 

was considered statistically significant. 
 

III. Results 
 One hundred and fifty patients (M= 63, F=87) with hypertension were interviewed and examined over 

a period of six months. The mean age was 61.53± 9.72 (range 33- 81 years). One hundred and twelve (74.7%) 

had a form of formal education (at least schooled up to primary school level) while the rest had none. Only 10 

(6.7%) had history of either currently smoking cigarette or had smoked in the past. The details of demographic 

and other clinical parameters are shown in [table 1]. 

 Sixty seven (44.7%) scored ≥2 on MMAS-4 and were adjudged to have had ‘good’ drug adherence 

while 55.3% has score <2 and were considered to be poorly adherent with antihypertensive medications. The 
awareness of  risk associated with poor blood pressure control was high (98%) in our sample population with 

only 2.0% claimed not to have any idea of risks associated with high blood pressure; all of these were poorly 

adherent to antihypertensive drugs. 

 Most of the patients (66.0%) had never been told by their Physicians of what their target blood pressure 

should be. As seen in figure 2, thirty eight (25.3%) of the sample population had their blood pressure to target, 

even though, there was no statistically significant difference between good adherer and poor adherer (OR, 0.65; 

95% CI, 0.31 to 1.38; p=0.26). 

 As shown in [table 1], patients with poor antihypertensive adherence had higher Sokolow- Lyon ECG 

score (34.46 ± 7.87 vs. 22.96 ± 7.07; p= 0.07) as well as longer P wave duration on ECG (0.15 ± 0.03 vs. 0.12± 

0.04; p= 0.03). There was higher rate of ECG LVH among patients with poor drug adherence (47.0%) compared 

to 4.5% of patients with good drug adherence (OR, 0.02; 95% CI, 0.006 to 0.080; p<0.001). In similar vein, out 
of the 13(8.7%) patients with serum TC/HDL-C > 3.5, 10(76.9%) were patients with poor adherence to 

antihypertensive drugs. 

 Type II diabetes mellitus, congestive cardiac failure and arthritis were the identified co-morbid medical 

conditions requiring medications in the patients and the details are shown in [figure 1]. Majority of the patients 

(78.0%) were on more than one antihypertensive drug.  More patients with good drug adherence than those with 

poor drug adherence (89.6% vs. 73.1%; x2 = 6.30, p=0.01) were on more than one antihypertensive medication. 

Significant correlates of poor drug adherence were age (r= - 0.221; p=0.022) and BMI (r= 0.431; P<0.001).  

 

IV. Discussion 
 Adherence to antihypertensive medications as measured by MMAS-4 in our study was 44.7% which is 

lower than what was found in some parts of Ethiopia (64.6%) where similar tool was employed [12]. This 

difference is possibly because more than half (59.6%) of the patients in the Ethiopian study received free 

medical care and drugs whereas in our present study, patients had to pay for their treatment. Poor adherence to 
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treatment in hypertension is the single most important reason for uncontrolled blood pressure, serious 

complications and wastage of health care resources [4]. It has been estimated by WHO that adherence to 

antihypertensive medications is poor, ranging from 52 to 74% when it is defined as possession of a medication 
at least 80% of the time [4]. The factors that mitigate adherence to antihypertensive therapy and implications of 

such behavior have been described [13]. Some of the factors are age, number of drugs prescribed and patients’ 

 knowledge of the disease and treatment, including their beliefs and practices. 

In the present study, patients who were more likely to adhere poorly to their medications were younger with a 

significant inverse correlation between age and poor drug adherence. This finding is consistent with a number of 

other studies [13-15]. In our study, the awareness of the risk associated with poor blood pressure control was 

high, though most of the patients claimed they have not had any discussion with their Physicians on what their 

target blood pressure should be. The reason for this high knowledge of risk associated with poor blood pressure 

control may be because of the high literacy rate (75%) of our study population.  We however noted that the few 

who appeared ignorant of the risk associated with poor blood pressure control did adhere poorly to their 

medications. It is likely that good knowledge of risk associated with poor BP control may have a positive impact 
on practice of good medication adherence. Studies have suggested that patients who were aware of their diseases 

and treatments may have better adherence compared to those who did not [16], though earlier studies from some 

developed countries controverted this claim [17, 18].  

 Drug adherence was higher in those on more than one antihypertensive medication (89.6%) compared 

with 73.1% on only one antihypertensive medications (X2= 6.30, p=0.01). This finding is consistent with a 

number of other studies [13, 19], including a statement from the European Society of Hypertension and 

European Society of Cardiology guidelines released in 2007[20], though there are other reports which showed 

no association [21]. Apart from the assumption that patients on multiple pills could assume  that the severity of 

their disease is high and therefore become more conscious of the need to use medications coupled with pressures 

from close family members, other reasons that may explain our finding is the improved drug side-effects profile 

associated with multiple medications because of the lower doses employed as well as the likelihood of patient’s 

commitment to taking drugs when they need to take many of them when compared to those who need to take 
only one tablet who are more likely to forget to take it. 

 It was also observed in this study that patients with co-morbidities were more poorly adherent to 

antihypertensive medications. Co-morbidities can worsen patient’s conditions and make them less likely to 

adhere to their antihypertensive drugs. Patients with chronic co-morbidities requiring additional medications 

could suffer from complex treatment regimens which may mitigate adherence to medications in addition to the 

possibility of an associated depressive illness. In contrast, poor drug adherence to antihypertensive medications 

may result in co-morbidities such as heart failure and stroke or worsen them as usually seen in microvascular 

complications of diabetes mellitus. 

 It has been documented from earlier studies that high adherence to antihypertensive treatment is 

associated with 30-38% decreased risk of cardiovascular events compared with lower adherence [20, 22]. The 

benefits accruing from blood pressure lowering may partially explain the decreased risk of cardiovascular events 
among high adherer. In similar vein, left ventricular hypertrophy is an independent risk factor for the 

development of cardiovascular events [23]. In addition to the fact that patients with poor drug adherence in our 

study had higher mean voltages using Sokolow-Lyon criteria[10] compared to those with good adherence, the 

rate of LVH was also higher in poor drug adherer (47%) compared to good adherer. Although, cardiovascular 

outcomes were not the focus of this study, the high prevalence of LVH in those with history of poor drug 

adherence portends a serious danger of unfavorable cardiovascular outcomes in them, more so that serum lipid 

profile was also in the unfavorable range in them as evidenced by the high TC/HDL-C ratio >3.5, also prevalent 

among the poor drug adherer in this study. 

 In conclusion, more than half of the study population was found to be poorly adherent to their 

antihypertensive treatment. Poor drug adherence is associated with increased prevalence of left ventricular 

hypertrophy and may portend serious negative consequences in terms of cardiovascular in hypertensive patients. 

Physicians will do well to engage their hypertensive patients on hypertension and its treatment with a view to 
improving drug adherence in them. 

 This study is not without its limitations. MMAS-4 which was used as the only method of measuring 

adherence has the disadvantage of recall bias and eliciting socially acceptable responses, hence, has the 

tendency to overestimate adherence level, though it is a validated and reliable tool with significant linear 

relation with adherence measured as a continuum. Again, this study was carried out in a tertiary health care 

setting with the findings not likely to be applicable to the general population.   
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Table 1: Demographic and Clinical Parameters of the Study Population 
 

 Parameters 

 

 

Good Drug Adherence 

n(67) 

 

Poor Drug Adherence 

n(83) 

 

p Value 

 

Age(years) 63.60±8.95 59.96±10.04 0.245 

Sex M= 35; F= 32 M=28; F= 55 0.017 

Body Mass Index(kgm
-2

) 24.96±3.88 29.25±4.61 0.603 

Cigarette Smoking(n) Yes=0; No=67 Yes=10; No=73 0.002 

Treatment Duration(months) 58.14±13.32 64.36±6.49 <0.001 

Systolic Blood Pressure(mmHg) 145.33±18.69 151.96±22.52 0.840 

Diastolic Blood Pressure(mmHg)               85.60±16.52 91.17±12.50 0.191 

LDL-C (mmol/L) 2.11±0.76 1.31±0.97 0.021 

HDL-C (mmol/L) 2.18±1.27 2.03±0.71 0.062 

Tg(mmol/L) 1.25±0.64 1.26±0.38 0.006 

TC (mmol/L) 4.60±0.77 4.45±1.05 0.675 

TC/HDL Ratio 2.49±0.74 3.87±0.433 0.053 

eGFR (mls/min) 90.76±13.35 83.44±10.80 0.148 

 Serum Creatinine(μmol/L) 0.84±0.22 1.08±0.64 0.182 

ECG P wave duration(mm) 0.13±0.33 0.15±0.36 0.031 

ECG SV1+ RV5 (mm) 22.96±7.07 34.46±7.87 0.070 

http://www.who.int/whr/2002/en/
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 LDL-C= Low Density Lipoprotein Cholesterol; HDL-C = High Density Lipoprotein Cholesterol; Tg= 

Triglycerides; TC=Total Cholesterol; eGFR= Estimated Glomerular Filtration Rate; ECG= Electrocardiogram 

 

Figure 1: Associated co- morbidities in the study population 

 
Figure 2: Pattern of Blood Pressure Targets among the Study Population 

 
(OR, 0.65; 95% CI, 0.31 to 1.38; p=0.26) 
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