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Abstract 
Antihypertensive medication is one way to manage hypertension but many 
hypertensive patients do not optimize drug therapy to achieve blood pres-
sure control. Hypertensive medication non-adherence continues to become 
a contributing factor to hypertensive complications like heart attacks, heart 
failure, stroke, kidney disease. Prevalence of non-adherence to antihyperten-
sive treatment is not known but it’s thought to be increasing. Associated fac-
tors of non-adherence are complex, are both internal and external to the pa-
tient but are difficult to extrapolate. This can partly be because the determi-
nants of non-adherence to hypertensive may have a locality effect due to 
many factors such as culture and health system in a given locality. Hence, 
studies from one region may not have a cross-application. Therefore, there is 
the need to study the factors associated with non-adherence at a local scale. 
Descriptive study design was adopted to guide the implementation of the 
study. The population comprised of 575 people among doctors, pharmacists, 
nurses, record officers and hypertension patients. The respondents were 
identified through simple random sampling and a sample size of 81 patients 
was achieved and 10 health care providers including doctors, pharmacists, 
record officers and nurses were also interviewed through census method. 
Data was collected between the month of April and May 2019. Questionnaires 
were used as data collection tools for the patients while the interview schedule 
was conducted to health care providers through an interview guide. Descriptive 
and inferential statistics were used for data analysis, aided by SPSS. The study re-
vealed a significant negative correlation (rpb = −0.227, p < 0.05) between age and 
non-adherent, insignificant relationship with marital status (rpb = −0.129), in-
significant (rpb = −0.064) correlation with patients’ level of education and a 
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positive correlation with monthly income (rpb = 0.24). A majority of patients 
stated that (64%) of the hypertensive patients had missed medication. Pa-
tient-related factors: cost of medication, religious beliefs, age of the patient, 
their education level, preference to traditional medicine, and sociocultural 
factors together were found to be significant predictors of non-adherence to 
hypertension medication, χ2 = 17.14, df = 1, N = 81, p < 0.05. However, it’s 
only age (p = 0.01), religious beliefs (p = 0.04), and cost of medication (p < 
0.05) that were individually, significant predictors to non-adherence. 
Non-adherence to hypertension medication is a major problem at Chuka 
Level Five Hospital. This was due to lack of funds, time, forgetfulness and pa-
tient thinking that they had healed thus continuous follow-ups to improve 
adherence, positive reinforcement to increase motivation in order to address 
forgetfulness, and supply of constant and subsidized hypertensive drugs to 
the hospital are necessary to prevent patients from missing the drugs. There is 
need to reduce out of pocket payment through establishment and streng-
thening of the community health insurance scheme. The study recommends 
that the hospital should set aside some resources for making patients’ fol-
low-ups especially those were treated and left to go home; discussions be 
made with patients on severity of non-adherence and importance of adhe-
rence; use of positive reinforcement to increase motivation and mechanism to 
be put in place to subsidize the cost of medication. 
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1. Background Information 

Hypertensive medication non-adherence continues to become the common cause 
of hypertensive complications, like heart attacks, heart failure, stroke and other 
complications [1]. One way of managing hypertension (HPT) to an optimal blood 
pressure control level is by the use of antihypertensive medication. The success of 
antihypertensive drugs is well recognized and has been measured in terms of re-
duction of overall relative risk of cardiovascular disease and other hypertensive 
complications, like stroke and as well as lower healthcare costs [2]. Hyperten-
sion condition has remained to be known as the main common reason of car-
diovascular-related morbidity and deaths globally [3]. The definite prevalence of 
non-adherence to hypertensive medication is unknown. The available data pro-
pose that poor adherence could be more common than complete adherence to an-
tihypertensive medication [4] [5]. 

Poor hypertension control results mostly due to non-adherence to medications. 
Approximately 45 - 81 percent of patients worldwide with hypertension have poor 
blood pressure control [6]. Despite the widespread availability of antihypertensive 
medications, national hypertensive guidelines for detecting and treatment, and reg-

https://doi.org/10.4236/ojcd.2019.93007


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 92 Open Journal of Clinical Diagnostics 
 

ular interactions with the system in health, a significant number of detected 
hypertensive adults remain with poor controlled blood pressure [7]. This may be 
due to non-adherence to medication, diet and lifestyle causes, interfering medica-
tions, or underlying diseases. Compliance to hypertension drugs is a key factor to 
avoiding poor controlled hypertension and the possibilities of developing com-
plications linked to hypertension, for example, renal failure, heart attacks, strokes 
and eye complications, which are dangerous and can lead to sudden death [8] 
[9]. Additionally, patients with unrecognized non-adherence most often go 
through numerous further investigative tests which are invasive and more costly 
some times, and in expert centers to detect causes of their poor response to an-
tihypertensive therapy. Additionally, patients who do not adhere to antihyper-
tensive therapy fail to achieve the confirmed benefits of BP lowering therapy and 
continue to be at high risk of cardiovascular complications [10] [11]. 

Antihypertensive medication non-adherence is a possible causative factor to 
the event of hypertensive complications. A number of analyses have found that 
in developed countries, not adhering to long term therapeutics including hyper-
tension therapy in the population, has high prevalence [12]. [13] revealed that 
only 29% of patients under treatment had their BP contained in the recom-
mended levels of <140/90 mmHg. Non-adherence to hypertensive medication in 
many hospitals is characterized by failure to refill the regimen, failing to honor 
appointments, patients stopping medication when they felt better or due to the 
side effects. Several approaches have been tried to explore the drugs taking be-
havior and the traditional methods like clinical reports, pill counts, and patients 
reported measures and prescription refills were examined. Studies identified in-
come, age, gender and education as demographic factors leading to hypertensive 
medication non adherence [14]. Such demographic investigation are essential, 
but they have a tendency to limit comprehension of the multifaceted set of in-
fluences that in collaboration or on their own effect non-compliance in regards 
to termination of taking medication or omitting dosages [15].  

Studies involving anti-hypertensive have been conducted in developed coun-
tries [16] and very few in developing countries and it has been found that medi-
cation non-adherence is multifactorial [12]. A study by Mathenge demonstrated 
that the associated factor to non-adherence surrounds patients and health care 
systems [13]. The WHO acknowledged that inadequacies and complexity with 
healthcare systems contributes to obstacles in optimum adherence to medication 
(WHO, 2012). Health system related factors, according to [1], includes, quality 
of health care services, distance, physician patient relationship and stocks out, 
guideline for management cost of drug and distance. Patients associated factors 
includes social economic status, patients beliefs, race/ethnicity, health literacy, 
and others. Studies have been conducted on patients related factors which have 
revealed that age influences adherence of hypertensive medication [17] [18]. 
Education status has also been shown as a significant factor for non-adherence 
to antihypertensive medication [19] [20], however other studies oppose the re-
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sults finding [21]. [22] revealed that patient’s beliefs should also be well-thought- 
out to give a comprehensive depiction of non-adherence. 

Despite the more knowledge and various advances through compliance/ad- 
herence research, non-adherence rate have continued unchanged in the last 
decade [23] [24]. On contrary, [25] found out that lack of knowledge and estab-
lished facts is a reason for medications non-adherence and thus most hyperten-
sive patients do not achieve optimal blood pressure control and fails to reap 
maximum benefit of medical treatment. 

The development of a sustainable, systematic healthcare system in Kenya is 
designed to benefit all the country citizens, including prevention of common 
health issues and disease-related complications, and to ensure public wellbeing is 
the focus of the healthcare service. The government in Kenya is intent upon 
creating mechanisms to improve and implement comprehensive health service 
programmes through the Ministry of Health (MOH), as well as other related 
health organizations [26]. Accordingly, the MOH has adopted a number of pro-
grammes and health policies designed to prevent, detect, evaluate and treat 
non-communicable diseases, one of which is hypertension [27]. 

Healthcare system sustenance to patients with hypertension has a substantial 
role in improving adherence to hypertension therapy. Support related to patients 
with hypertension in relation to adherence activities contemplates elements of 
providing information that is supporting or helpful in regards to the recom-
mended medications. Successful management of hypertension relies on com-
prehension, endurance of hypertension care, and link with health education. The 
chief focus of provision of information resources or educational support is to 
benefit patient with hypertension to follow medical instruction on drugs and 
highlight the significance of performing health examinations and screening pe-
riodically [28]. Providing educational sessions or educational material through 
conduction of educational interventions provided patients with information re-
garding their health condition and medications which lead to increased hyper-
tension medication compliance. Physician communication is a helpful predictor 
of adherence to medication thus if physician communication is poor can result 
to non-adherence to medication [29]. A study by [30] also found that good 
communication between patient and clinicians led to good patient-client rela-
tionship which is a significant predictor increasing adherence to medications.  

Non adherence outcome places the burden to economy which affects the deci-
sion on how to make use of the scarce health resources can lead to absenteeism 
or low work productivity or even can lead to premature deaths. Non-adherence 
outcome on health by not complying to treatment properly can result to drug 
resistance, progression of disease, treatment failure, tolerance to drugs and drug 
related morbidity [31].  

This study was thus expected to identify some of these factors influencing 
non-adherence to antihypertensive medication at local level due to some differ-
ences in cultural background or effects of the health system and thus would ena-
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ble the clinicians to focus more on those subgroups at higher risk of low adhe-
rence. Interventions will be tailored towards those found to be at risk of poor 
adherence and will impact positively in improving adherence levels to hyperten-
sion treatment. Reports from Chuka Referral Hospital records showed that 
hypertension was amongst the top leading causes of both outpatient and in-patient 
morbidities and mortalities. In 2016, 560 hypertensive patients attended Chuka 
referral Hospital with hypertension, 140 with hypertensive complications out of 
which 16 died due to hypertension complications [32]. 

2. Theoretical Framework 

This study was grounded on behavior change theory known as Theoretical Domains 
Framework (TDF), model development described by Cane et al. [33] (Figure 1). The 
TDF was chosen because it incorporates 33 behavior change theories and has re-
lated tools to support the application of behavior change interventions. Guide-
line from council of medical research acclaims that evidence and applicable 
theory should be acknowledged to enlighten the progress of an intervention [34] 
because many adherence interventions to date have not been effective [35]. In-
tervention which is effective have often involved a level of difficulty that has 
been too expensive and challenging to apply in practice [35] and thus clarifica-
tions and models of medication adherence/non-adherence have changed over 
the years. Previous studies focused on the part of patient and doctor statement 
and its outcome on satisfaction of patient, comprehension and forgetfulness as 
main factors of succeeding adherence to treatment [36]. Though, research in 
health behavior has reliably proven that the delivery of facts alone is not an ac-
tual means to modification of behaviour, and thus studies have now progressed  

 

 
Figure 1. An Illustration of the theoretical domains framework. Adapted from Cane et al 
[33]. 

https://doi.org/10.4236/ojcd.2019.93007


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 95 Open Journal of Clinical Diagnostics 
 

onto models and approaches which concentrate on beliefs of patients’ planning 
abilities and motivation as the main descriptive variables. The models include 
self-regulatory models and social cognition models which put emphasis on the 
importance of the opinions that the persons have in regard to their ailment and 
management as well as their own capability to track the advice and treatment 
recommended [37]. Growth in behavior change comprises also of participants 
who records and monitors their behavior [38] and these interventions were 
found to be more effective and significantly at supporting healthy eating and 
physical activity more than interventions that the technique was not included 
[39].  

The growth of classification of behavior change techniques lead to new tech-
niques of theorizing the factors which determine or explain persons’ health asso-
ciated behaviors and at the central of this new methodology is a psychological 
model for explanation of human behavior that is wished to include the array of 
technique that will be included in change [39]. The classifications include Capa-
bility, Opportunity and Motivation (COM) B behavior. These classifications 
were established with quotation to current theories of behavior change. A con-
sensus meeting was held by behavioural theorist in united State of America, 
which reflected the fundamentals for the enactment of an identified volitional 
behavior [13]. They proposed that classifications were set as a preliminary in di-
rective to select interventions that were more effective [13]. 

The model postulates that there are relations amongst 3 models to include 
Capability, Opportunity and Motivation (COM) which results to the enactment 
of Behavior (B) thus this can also offer a justification for reasons of not engaging 
in acclaimed behavior. To effectively accept and proceed with long-term treat-
ment regimen like hypertensive regimen, behavior change is required and hence 
behavior change ideologies can be used to hasten the acceptance of medication 
adherence. The effectiveness of behavior-changing interventions, aimed to each 
individual stage of change has been established in numerous health behavioral 
areas and interventions include monitoring devices, reminder techniques and 
rewards. Which are very significant for patients in advanced stages of behavior 
change, but patients in earlier stages require interventions that are conscious-
ness-raising aimed on consciousness of the advantages of treatment.  

According to [33] behavior change is crucial to promoting hypertension ad-
herence and improving the health outcomes for example: Behaviors may be 
those of healthcare providers such as evidenced based practice implementation, 
of patients, such as adhering to medication or of the general population, such as 
cessation of smoking and increasing physical activity. In spite of high-level noble 
work to promote execution of evidence-based practice by developing field of 
implementation in science and Clinical Effectiveness Research Agenda Group. 
Execution remains variable, with various individual and organizational factors 
influencing healthcare providers’ behavior. These factors includes the accessibil-
ity of evidence, relevance to exercise, the distribution of guideline and evidence, 
motivation of individual, clarity of roles and practice, culture of specific health-
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care practices and the ability to preserve current changes [40]. 
Hypertensive medication adherence can be attained through changing health 

care workers behavior, managers, other health professionals and administrators 
[41]. If interventions are based on principle of change of behavior, changing is 
easy but if there are no principles guiding change of behaviour then change of 
behaviour is not easy [42]. The principles that guide change of behaviour form 
part of many theories of behavior change, but are rarely drawn on in assessing 
execution of intervention or even in designing and there is some evidence that 
behavior change interventions informed by theory are more effective than those 
that are not [43]. TDF is a theoretical framework rather than a theory thus does 
not suggest testable relations between components but delivers a theoretical lens 
through which factors influencing behavior are viewed, these include; the affec-
tive, cognitive, social, and environmental effects on behavior.  

According to [39], Capability’ is divided into physical capability which is the 
ability to be involve in required physical processes and psychological capability 
which is the ability to be involved in the required thought processes. Psycholog-
ical capability includes the understanding of the illness and its therapy, cognitive 
functioning such as the thinking, capacity for judgment, or memory as well as 
exclusive function for example ability to strategize. Physical capability is ability 
to get used to lifestyle changes such as a social behavior or diet [44]. 

Opportunity is divided into social and physical opportunity. Social opportu-
nity is given by the cultural milieu that directs the way we think about things, it 
includes the fear of disclosure of the disease, stigma of the disease and religious 
or cultural beliefs while physical opportunity is explained by what the environ-
ment provides for example complexity, the cost, or accessibility to services [33]. 

Motivation is divided into automatic and reflective processes. Automatic 
processes involve impulses and emotions that arise from associative learning, 
cues or stimuli for action, as well as mood state or mood disorder such as de-
pression and anxiety. Reflective processes involve evaluation and plans which 
entails the perception of the illness beliefs and treatment. For instance, expe-
rience of using medical equipment like use of digital blood pressure machine will 
improve physical capability to continue measuring the BP even at home and this 
will improve adherence to drugs so as to maintain the BP under control. Exam-
ple in improving Opportunity is that when there is good patient/physician rela-
tionship the care provider is motivated to counseling the patient more on adhe-
rence to medication. COM-B offers a more comprehensive explanation of non-ad- 
herence/adherence than existing models where initially it takes into account of 
automatic processes such as habits then, it openly includes factors at a systems 
level lastly; it permits a defined explanation of the association between person’s 
determinants and adherence, making it easier to recognize suitable interventions.  

In COM-B, the factors of medication non-adherence are Capability, Opportu-
nity and Motivation, some of which are intentional and others unintentional, 
thus non-adherence is associated to the behavior itself for example not using 
medication at the right period, right time, right manner and right quantity. 
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3. Conceptual Framework 

The goal of hypertension treatment is to control blood pressure. This is because 
high blood pressure is associated with morbidity and mortality arising from 
complication of hypertension. Non-adherence to hypertension medication is a 
problem in most of the public hospitals Chuka Level Five included. There are 
many determinants responsible for non-adherence ranging from health profes-
sionals, the health care system, the community and the patients related. The pa-
tient related include: people who have social support from family, friends, or 
caregivers to assist with medication regimens have better adherence to treat-
ment. Others include unstable living environments, limited access to health care, 
and lack of financial resources and cost of medication. Physical impairments and 
cognitive limitations may also increase the risk for non-adherence in older 
adults. Lack of knowledge about the disease and the reasons medication is 
needed, lack of motivation, low self-efficacy, and substance abuse are associated 
with poor medication adherence. 

A good relationship between the patient and health care provider, which fea-
tures encouragement and reinforcement from the provider, has a positive impact 
on adherence. Poor or lack of communication concerning the benefits, instruc-
tions for use, and side effects of medications can also contribute to non-adherence, 
especially in older adults with memory problems. Long term drugs administra-
tion for many chronic illnesses and adherence to such treatment regimens often 
declines significantly over time. This often happens when patient have few or no 
symptoms and the absence of them is a barrier for people to take their medica-
tion. It is important for the patient to understand the illness and what will hap-
pen if it is not treated. The complexity of the medication regimen, which in-
cludes the number of medications and number of daily doses required; duration 
of therapy; therapies that are inconvenient or interfere with a person’s lifestyle 
and side effects have been associated with decreased adherence. 

4. Purpose and Objectives 

The study was intended to gather data that would deepen the understanding of 
demographic and patient related factors that are associated with non-adherence 
to hypertension medication. 

The research objectives were: 
1) Describe the association between patients’ characteristics and non-adherence 

to hypertension medication. 
2) Describe patients-related factors that are associated with non-adherence to 

hypertension medication at Chuka Referral Hospital. 

5. Research Hypothesis 

H0: there was no statistically significant association between patient-related factors 
and non-adherence to anti-hypertensive medication among patients followed at 
Chuka Referral Hospital. 
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6. Material and Methods 
6.1. Study Population 

The study was conducted at Chuka Referral Hospital in Tharaka Nithi County. 
Chuka referral Hospital is a Government health facility located in Chuka town in 
Tharaka-Nithi County. The county borders Meru county to the north and north-
east, Kitui County to the east and south east, Embu County to the south and 
southwest. The division lies between latitudes 0˚15’0" and longitudes 37˚1’45". 
Descriptive design was chosen to collect data concerning non-adherence to hyper-
tension medication in order to draw a valid conclusion from the facts discovered 
[45]. The study population comprised of 575 people among them doctors, phar-
macists, nurses, record officers and hypertension patients, who had been using 
antihypertensive treatment and attending Chuka Hospital hypertension clinics. 
Table 1 presents the distribution of population that the study targeted. 

The study used simple random sampling to select study sample size for hy-
pertensive patients and census taken for health workers that include: doctors, 
pharmacists, record officers and nurses attached to the medical outpatient clinic 
because they are too few to sample. The sample size was derived according to 
Nassiuma [46]. The study population included all hypertensive patients on fol-
low up at the hospital medical clinics. Patients aged 18 years and above were eli-
gible to participate in this study. Enrolment of study participants was carried out 
at the beginning of each clinic day. This was done at the registration desk where 
all patients report for their appointments. The study used simple random sam-
pling to select a subsample of the patients from a population of 560. A list of ac-
cessible patients was prepared and then the number to be interviewed was de-
termined from the attendance list. Every client was given a number which was 
placed in a container and then the number was picked randomly, the patient 
corresponding to the number picked was included in the sample. 

6.2. Sample Size 

The sample size was derived at according to Nassiuma [46] whereby a coefficient 
of variance at most is 30% of the population which is considered adequate for 
most surveys. 

 
Table 1. Distribution of the target population by category (N = 575). 

Population Frequency 

Patients 560 

Doctors 3 

Pharmacists 5 

Nurses 2 

Record officers 5 

Total 575 

Source: Chuka Referral Hospital Registry. 
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Sample size 
( )

2

2 21
NCn

C N e
=

+ −
 

where 
n = sample size, 
N = population from which sample is obtained, 
C = coefficient of variance 30%, 
e = standard error 0.02. 

( )
( ) ( )( )

2

2 2

560 0.3
161 patients

0.3 560 1 0.02
n = =

+ −  

A census was taken for the Key Informants at the Chuka Level 5 Hospital. 
This included 5 pharmacist, 3 doctors, 2 nurses and 5 record officers. The total 
number of respondents was 174 in total who participated in the study. 

6.3. Data Collection and Analysis 

A semi-structured questionnaire that was review for face and content validity by 
peers and expert in the Department of Nursing at the university. Pilot study data 
aided instrument improvement and reliability analysis. The reliability coefficient 
of the variables was 0.7 and thus the instrument was considered reliable (Nun-
nally, 1978). Logistic regression was conducted to assess if demographic charac-
teristics and patients related factors are significant predictors of the likelihood of 
hypertensive patients not to adhere with medication. Logistic regression is the 
most popular regression technique that is used for modelling categorical de-
pendent variables [47]. The overall model significance for the binary logistic re-
gression was examined using the χ2 omnibus test of model coefficients (Stevens, 
2009). The Nagelkerke R2 was examined to assess the percent of variance ac-
counted for by the independent variables [47]. Predicted probabilities of an 
event occurring was determined by Exp (β). The Wald statistic was used to as-
sess the contribution of individual predictors or the significance of individual 
coefficients in a given model [48]. 

6.4. Study Limitation 

This study was conducted in government referral Hospitals in Tharaka Nithi 
County and did not include patients who attended private Hospitals. Therefore 
results cannot be generalized to all hypertension patients in county. However, the 
results have important insights for same hospitals within the same characteristics. 

Self-reporting of the questionnaire could introduce recall bias by either over 
reporting or under reporting depending on patient’s behaviour on the recent 
past. However the researcher was clarifying the questions when asking partici-
pants. 

7. Results and Discussions 

The study achieved a response rate was 50% (n = 81) where a majority of the pa-
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tients (n = 56, 68%) were female while 32% (n = 25) were male. The respon-
dents’ ages ranged between 20 and 90 years although, most of them 57.6% (n = 
42) were aged over 50 years. Elderly people have been found to be more 
non-adherent to medication than young people. Regarding education, the study 
found that most of the patients (75.3%) knew how to read and write, hence ca-
pable of following doctor’s directions and adhering to hypertension medication. 
There is paucity of information on the relationship between education level and 
adherence to medication. Over half of the patients 58% (n = 47) were self-employed, 
surprisingly, less than 10% (n = 8) of the patients were government employees. 

7.1. Non-Adherence to Hypertension Medication 

The study sought to describe the level of non-adherence to hypertension medi-
cation at Chuka Referral Hospital. As reported in Figure 2, over half (64%) of 
the B.P patients had missed medication. A significant majority (55.7%) of res-
pondents cited lack of funds as the major reason for non-adherence, 16.4% 
stated that they forgot, 24.6% cited lack of time and 3.3% thought they had 
healed. This shows that a majority of the hypertensive patients at Chuka Hospit-
al were not adherent to hypertension medication 

When asked to indicate whether belonged to a health insurance scheme that 
caters for the medication bills, 48.1% of the respondents stated that they had in-
vested in the scheme while 51.9% had no insurance. Further, the respondents 
(30.9%) confirmed that they did not get family support in managing the condi-
tion. On availability of services, 84% of the respondents confirmed that the care 
providers were readily available to attend to them, explained the importance of 
B.P (64.1%), taken through the schedule of medication (81.5%) although, only a 
few (27.2%) benefitted from written patient health educational materials on 
hypertension. The respondents (60.5%) further stated that most of the drugs 
prescribed by the doctors were unavailable in the hospital pharmacy hence 
making the patients source them from external chemists at exorbitant prices. 
Figure 3 illustrates the other responses from participants. 

7.2. Patients’ Characteristics and Non-Adherence to Medication 

The first objective sought to describe the association between genders, age, ma-
rital status, education level and non-adherence to hypertensive medication. Re-
searchvealed no significant association (rpb = 0.13, p = 0.26) on the contrary. The  

 

 
Figure 2. Distribution of respondents by non-adherence (N = 81). 
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Figure 3. Other responses from the patients (N = 81). 
 

findings contradicts the results of Courtenay (2000) and Tadesse, et al. (2017), 
who found in their study that non-adherence to antihypertensive medications is 
1.3 times higher in male than in female patients. There was a negative negligible 
association between marital status and adherence to medication (rpb = −0.12, p = 
0.25) a finding that contradicts those of previous studies. A study by Chung, et 
al. [49] examined mediation between marital status and outcomes in patients 
with heart failure. It was found that unmarried patients with heart failure had a 
higher risk of cardiac events than married patients. 

The study also revealed an insignificant (rpb = −0.06, p = 0.57) correlation be-
tween patients’ level of education and adherence to hypertension medication. 
However, there was a weak negative correlation between income and non-adherence 
to hypertension medication (rpb = −0.24, p = 0.04). This suggests that low levels 
of income are associated with high levels of non-adherence. Antihypertensive 
medications are long term medications that need continual replenishing. One of 
the barriers in adherence to medications is the cost which hinders the continuity 
of treatment for patients with low incomes [50]. The main explanation for the 
current result is that not all medications are provided for free in the hospital and 
therefore patients have difficulties managing the cost of medications. Research 
has previously indicated that cost-related poor medication adherence may in-
form the definition of need and provide a justification for prescription drug non 
adherence [51]. 

The study found a low negative correlation between age (rpb = −0.27), monthly 
income (rpb = −0.24), and non-adherence to medication. Elderly people have 
been found to be more non-adherent to medication than young people. The 
findings of the study revealed a negative correlation (rpb = −0.27, p = 0.02) be-
tween age and non-adherent to medication. This implies that young ages relates 
with high levels of non-adherence. This can be interpreted to mean that elderly 
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patients were more likely to miss drugs than young people. The findings confirm 
the results of the previous studies. A more recent study compared adherence and 
persistence across six chronic medication classes (Lucca, et al., 2015). The find-
ings further suggested that low levels of income are associated with high levels of 
non-adherence. Antihypertensive medications are long term medications that 
need continual replenishing. One of the barriers in adherence to medications is the 
cost which hinders the continuity of treatment for patients with low incomes [50]. 

Patient Related Factors Associated and Non-Adherence 
Objective two sought to determine patient related factors associated with 

non-adherence to antihypertensive medication in patients followed at Chuka 
Referral Hospital. Table 2 presents three inferential statistical tests for overall 
model evaluation. Logistic regression was conducted to assess if cost of medica-
tion, religious beliefs, age of the patient, their education level, preference to tra-
ditional medicine, and sociocultural factors were significant predictors of the like-
lihood of hypertension patients to adhere to medication. The Hosmer-Lemeshow 
test was used to goodness-of-fit of the model, χ2 = 9.11, df = 8, p = 0.33, which 
was insignificant (p > 0.05), suggesting that the model was fit to the data well. 
According to Field [52], Hosmer and Lemeshow’s measure (R2) was calculated as 
follows [53]: 

( )( ) ( )( )
( )

2 2LL baseline 2LL new 92.709 77.172 0.170
2LL baseline 92.709LR

− − − −
= = =

−  
Hosmer and Lemeshow statistic (R2 = 0.17) indicates the model accounts for 

17% of the variation on non-adherence to hypertension medication as presented 
in Table 3. Nagelkerke R2 estimate indicated that 26% of the variance in 
non-adherence to hypertension medication can be predicted by patient related 
factors (cost of medication, religious beliefs, age of the patient, their education 
level, preference to traditional medicine, and sociocultural factors). Cox & Snell 
R2 showed that the six factors can account for 18% of the variation. The patient 
related factors; cost of medication, religious beliefs, age of the patient, their education 
level, preference to traditional medicine, and socio cultural factors together are 
significant predictors of non-adherence to hypertension medication, χ2 = 17.14, 
df = 1, N = 81, p < 0.05. 
 

Table 2. Association between patients’ characteristics and non-adherence to me-
dication (N = 81). 

Characteristics Non-adherence (rpb) 

Gender 0.127 

Age −0.271* 

Marital status 0.129 

Education Level −0.064 

Monthly income −0.241* 

*p < 0.05. 

https://doi.org/10.4236/ojcd.2019.93007


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 103 Open Journal of Clinical Diagnostics 
 

Table 3. Overall logistic regression model evaluation and goodness-of-fit statistics of pre-
dicting likelihood of non-adherence to medication (N = 81). 

Test R2 χ2 df P 

Overall model  17.144 1 0.000 

Hosmer & Lemeshow 0.170 9.114 8 0.333 

Cox & Snell 0.175    

Nagelkerke 0.256    

 
According to the results in Table 4, religious beliefs (p = 0.038) and cost of 

medication (p = 0.01) were significant predictors of non-adherence to hyperten-
sion medication. The odds ratios of the two significant predictors were 11.55 
(95%, 1.14 - 116.93) and 6.887 (95%, 2.02 - 23.49). The odds of predicting the li-
kelihood of patients not adhering to medication increases by 11.55 for each unit 
increase of religious beliefs and by about 6.89 for every unit increase in cost of 
medication. Atinga et al. [17] in their study found that patients resorted to herbs 
due to high cost of the prescribed medications and thus felt economically weak 
to continue buying the drugs, others simply did not want to get used to the me-
dications which they cannot afford. For them, herbal medicines are cheaper, af-
fordable and available, hence the earlier they started with them the better. 

It is generally explained in a behavioral context where rituals and other related 
symbolic activities such as meditations, prayers, fasting, reading religious scripts, 
attendance at services are practiced by individuals according to their specific be-
liefs and modes of social organization. All of which are likely to influence adhe-
rence to medication. Medication non-adherence places a significant cost burden 
on healthcare systems. An improvement in hypertensive medication adherence 
will not only reduce the cost of treating the disease but also reduce the expense 
of managing the complications arising from non-adherence. The other factors; 
age of the patient, their education level, preference to traditional medicine and 
socio-cultural were insignificant predictors (p > 0.05) of non-adherence to me-
dication. However, the six factors together were significant (β = 1.05, Wald’s χ2 = 

 
Table 4. Coefficients of the model predicting non-adherence to medication (N = 81). 

 β SE (β) Wald’s χ2 Df P eβ (OR) 
95% C.I. 

Lower Upper 

Age −0.37 0.29 1.55 1 0.21 0.69 0.39 1.23 

Traditional medicine −1.04 0.96 1.16 1 0.28 0.35 0.05 2.34 

Religious beliefs 2.45 1.18 4.29 1 0.04 11.55 1.14 116.93 

Social/cultural factors −0.74 0.77 0.93 1 0.33 0.48 0.11 2.15 

Cost of medication 1.93 0.63 9.50 1 0.00 6.89 2.02 23.49 

Education level −0.20 0.29 0.55 1 0.46 0.82 0.49 1.39 

Constant −2.96 1.50 3.89 1 0.05 0.05   
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17.14, df = 1, p ≤ 0.05, OR = 0.35). The overall correct prediction, 76.5% shows 
an improvement over the chance level which was 74.1%. 

7.3. Challenge Facing the Medical Staffs 

The study further sought to find out the challenges facing the medical staff at the 
clinic and four main challenges emerged as presented in Table 5. 

Table 5 shows distribution of responses by health care providers on chal-
lenges they face at the medical clinic in regard to hypertension patient follow-up. 

When asked to indicate the major challenges faced while undertaking their 
duties, 40% stated that stock outs of essential medicine for hypertensive patients, 
10% felt that they had too many patients to handle, 10% cited low knowledge le-
vels of patients on hypertension and 40% mentioned ignorance of patients. They 
pointed out that some patients sometimes go without taking drugs for days or 
take partial dosages. 

Findings of this study on stocks outs of antihypertensive medicines collaborate 
evidence from Tanzania where review of availability of hypertensive drugs in 
year 2012-2013 pointed out stock outs [54]. Access to essential medicines still 
remains a challenge. Unavailability of hypertensive medicines disproportionately 
impacts poorer patients because most often they cannot afford to travel in search 
of cheaper medicines due to the high cost of transportation, for example. Poorer 
patients are also more likely to be unable to send relatives to purchase medicine 
in other towns/cities. As a result, they have to purchase the medicines at the 
closest private pharmacy, which commonly is the most expensive option because 
it may be the only pharmacy in Chuka town. Patients explained that medicines 
were often cheaper and sometimes given out at no cost at the government 
healthfacilities. Because the government facilities do not always have the medi-
cines available and patients resorted to private pharmacies, the majority of pa-
tients lamented that medicines were very expensive. 

The primary patient related barrier was the asymptomatic nature of hyperten-
sion with combination of low knowledge or unawareness of hypertension [55]. 
The findings of this study are consistent with the results which revealed low 
knowledge on hypertension. Correct knowledge on hypertension, its treatment 
and management creates understanding and prevents confusion. A study from 
Pakistan and Gaza demonstrated that patients who were aware of their disease and 
treatment had better adherence compared to those who did not [56]. However, 

 
Table 5. Challenges facing medical staff at the hypertensive clinic (n = 10). 

Challenges Frequency Percent 

Stock outs of essential medicine for hypertensive patients 4 40.0 

Low knowledge levels of patients on hypertension 1 10.0 

Handling too many patients 1 10.0 

Ignorance of patients on drug compliance 4 40.0 
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in contrast to these findings studies from developed world indicated no associa-
tion between knowledge and adherence [57] [58]. 

A study done in Western Kenya on barriers and facilitators to nurse manage-
ment of hypertension nurses reported that there was inadequate training and 
excessive workload. They expressed concern on overwhelming workload in the 
context of current duties and fear about additional duties related to hypertension 
management [55]. The result of this study reviewed that health care workers had 
too many patients to handle. Health care workers play a vital role in delivery of 
health care. The shortage of health care workers is partly due to migration of 
health personnel’s in search of better standards of living, higher salaries, access 
to advanced technology and failure of counties to replace those who left the in-
stitutions. The shortages are multifaceted problem and improvement are needed 
if reduction of hypertension related morbidity is to be achieved. 

A study which was set out to investigate hypertensive patients self-reported 
reasons for adhering to or ignoring medical advice regarding antihypertensive 
medication revealed that non-adherence was an active decision partly based on 
misunderstanding of the condition and general disapproval of drugs [59]. This 
confirms the results of this study where 40% of health providers felt ignorance 
was associated with non-adherence to antihypertensives. 

7.4. Reasons for Non-Adherence by Medical Staffs 

Health providers were asked what makes their patients miss drugs. According to 
the practitioners, the patient missed drugs because of ignorance (40%), poly-
pharmacy (10%), denial (10%), lack of transport (10%), un-affordability of la-
boratory investigations and drugs (20%), and intolerance to side effect of the 
hypertension drugs (10%). 

Cost of drugs and laboratory investigation are some of the reasons why pa-
tients did not adhere to hypertensive drugs, this is in line with a study done by 
Rajesh et al. [55] on barriers and facilitators to nurse management in hyperten-
sion. It revealed that there was un-affordability of hypertensive medications. Con-
cerns about cost of chronic disease care went beyond the cumulative cost of life-
long medications, to include the costs associated with consultation, laboratory 
testing, and transportation. 

Health providers reported that side effect is a contributing factor to non-ad- 
herence. Fear of side effects by patient is that they may do more harm than good. 
Side effects experienced personally or by others and concern regarding potential 
side effect influences behavior. When patient are forced to choose between con-
trols of an asymptomatic disease and side effect it’s not surprising that patient 
may intentionally non-adhere [60]. 

Polypharmacy was a concern to some health care providers which is consis-
tent with a study by Palterson and others who found out that patient with 
chronic medical conditions are most susceptible to poly pharmacy due to taking 
more medication for their other medical disorders [61]. 
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7.5. Measures to Adopt to Curb Non-Adherence 

When asked to state the measures that can be adopted to improve adherence to 
medication, majority of the medical staff (70%) felt that providing counseling 
services to patients would improve adherence to hypertension drugs. Effective 
counseling entails improving health status with adherence, providing informa-
tion on adverse effects and contraindications, and promoting healthy behaviors. 

It is crucial to emphasize controlling blood pressure and to list the risks of 
medication non-adherence. Patients need to be informed about what to do if 
they miss a dose. Encourage patients to keep an up-to date record of their blood 
pressure numbers. They also need to be explained that knowing their blood 
pressure levels is important, even when they’re feeling fine. If their blood pres-
sure is normal, they can work with their health care team to keep it that way. If 
their blood pressure is too high, treatment may help prevent damage to their 
body’s organs. Make sure patients understand the concept of HPT a commonly 
used example likens blood pressure to water in a garden hose; blood pressure is 
the force of blood against the artery walls. 

Educate patients on systolic/diastolic pressure and what constitutes a normal 
blood pressure reading. Health care counselors need to emphasize the implica-
tions of poor adherence, how to manage side effects, as well as stress the lifelong 
need for adherence. In particular, patients can be encouraged to utilize their so-
cial network as high level of social support can be associated with better adhe-
rence. Adherence to medication would be a suitable strategy to minimise the 
cost of treatment since it minimises the cost of dealing with side-effects resulting 
from non-adherence [62]. 

They also (20%) felt that availability of more hypertension diagnostic equip-
ment would aid in better diagnosing the secondary hypertension. A significant 
number of patients with hypertension have multiple cardiovascular risk factors 
at the time of presentation [63]. Diagnosing and treating hypertension plays an 
important role in minimizing the risk of cardiovascular disease and stroke. Both 
routine and specialized biochemical investigations are paramount for investiga-
tion of patients and subsequent management. The test helps in identifying the 
individuals who are higher risk of dsglycemia, dyslipidemia, renal impairment, 
target organ damage and to exclude identifiable cause of hypertension [63]. 

MOH Cardiovascular guideline recommends that a referral hospital should 
have, echo machines, blood analysis machines, cardiac catheterization lab, facili-
ties for telemedicine and critical care unit among other equipment in other levels 
of care [27]. Health care providers felt that the equipment would help them in 
risk screening, assessments and management of hypertensive patients. 

Other (10%) felt that the nurses should use mobile phone for making follow 
ups. Use of mobile phones has spread among the communities [64]. Mobile 
phones are said to be the fastest adopted technology in low and high income 
countries [64]. New approach of model of health through phones is increasingly 
being used. Rapid adoption of smart phone technology creates a promising and 
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interesting platform to overcome medication non-adherence by providing drug 
intake reminders, offering healthy lifestyle education or keeping records of bio-
metric measurements [64]. This strategy once adopted will overcome medication 
non adherence by providing drug intake reminders and clinic follow-ups. 

8. Conclusions 

Non-adherence to hypertension medication is a major problem at Chuka Level 
Five Hospital. More than half of the patients diagnosed with hypertension have 
been missing medication. This is due to lack of funds, time, forgetfulness and 
patient thinking that they had healed. Most of the drugs prescribed by the doc-
tors were unavailable in the hospital pharmacy hence making the patients source 
them from external chemists at exorbitant prices. To practitioners, non-adherence to 
hypertension medication resulted from stock out and ignorance on the part of 
the patients. Unavailability of hypertensive medicines disproportionately im-
pacts poorer patients because most often they cannot afford to travel in search of 
cheaper medicines due to the high cost of transportation. Poorer patients are al-
so more likely to be unable to send relatives to purchase medicine in other 
towns/cities. 

Patient related factors including cost of medication, religious beliefs, age of the 
patient, their education level, preference to traditional medicine, and sociocultural 
factors were together found to be significant predictors of non-adherence to 
hypertension medication at Chuka Hospital. Among the patient related factors, 
religious beliefs and cost of medication emerged as the most influential factors to 
non-adherent to hypertension medication. It was evident that elderly patients 
and those with low income levels are more likely to be non-adherent to hyper-
tension medication than young and those with high monthly income. Education 
level did correlate with non-adherence of hypertensive medication. However, 
many of the patients knew how to read and write, hence capable of following doc-
tor’s directions and adhering to hypertension medication. Most of the patients 
had managed the diseases for a period not less than three years and such many 
are at the second stage of hypertension taking two or more hypertensive drugs. 

Most of the patients catered for the hospital bills through personal medical 
insurance schemes and family support. Despite the high levels of non-adherence, 
the care providers were readily available to attend to them, explained to them the 
importance of B.P, took them through the schedule of medication and gave 
health educational materials on hypertension to some. 

The study identified three strategies that can be adopted to minimize if not to 
eradicate non-adherence. First, effective counseling should be adopted to change 
the behavior of the patients. This would entail improving health status with ad-
herence, providing information on adverse effects and contraindications, and 
promoting healthy behaviors. Secondly, availability of more hypertension medica-
tion equipment would also help to reverse the situation and lastly facilitating the 
practitioners to make adequate, regular and sustained follow-ups. 
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9. Recommendations 

In order to address the high levels of non-adherent to hypertension medication, 
the study made the following recommendations: 

1) There is a need for continuous supply of hypertension medications for the 
hospital to prevent patients from missing the drugs especially those who cannot 
afford to purchase them from private chemists. 

2) The hospital should set aside some resources for making patients’ fol-
low-ups especially those are treated and left to go home. Community health 
workers should be deployed to follow up with elderly patients who are likely to 
forget their medication. Mobile phone text messages could be sent to the pa-
tients to remind them of taking drugs as scheduled. 

3) Discussions with patients during routine practices are crucial to this proc-
ess as they provide an opportunity for nurses to offer advice about behaviour 
change. Ultimately, nurses are key players in motivating adherence. 

4) Forgetfulness which emerged as a reason for non-adherence may be due to 
personal beliefs that strict timing of prescription regimens isn’t necessary. Under 
such circumstances, nurses can use positive reinforcement to increase motiva-
tion. For example, sharing and highlighting evidence of health improvements 
made because of their compliance could encourage and motivate them to remain 
compliant and achieve other health targets. 

5) Patient education has been demonstrated to improve medication compli-
ance and persistence across a broad range of conditions and disease severity and 
should therefore be adopted by the clinic managers as an integral part of hyper-
tension disease management program. 

6) There is a need for the government to subsidize all hypertension medica-
tion to make them affordable to all especially those with low-income levels. 

Acknowledgements 

The author would like to thank all the member of staff in Medical clinic and all 
the study participants who made this study a reality. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] WHO (2013) Campaign Essential, World Health Day, Control Your Blood Pressure 

Geneva: World Health Organization. 

[2] Dragomir, A., Cote, R., Roy, L., Blais, L., Lalonde, L., Bérard, A. and Perreault, S. 
(2010) Impact of Adherence to Antihypertensive Agents on Clinical Outcomes and 
Hospitalization Costs. Medical Care, 48, 418-425. 
https://doi.org/10.1097/MLR.0b013e3181d567bd 

[3] Crim, M.T., Yoon, S.S. and Ortiz, E. (2012) National Surveillance Definitions for 

https://doi.org/10.4236/ojcd.2019.93007
https://doi.org/10.1097/MLR.0b013e3181d567bd


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 109 Open Journal of Clinical Diagnostics 
 

Hypertension Prevalence and Control among Adults. Cardiovascular Quality and 
Outcomes, 5, 343-351. https://doi.org/10.1161/CIRCOUTCOMES.111.963439 

[4] Hendriks, M., Wit, F., Roos, M., Brewster, L., Akande, T. and De Beer, I. (2012) 
Hypertension in Sub-Saharan Africa: Cross-Sectional Surveys in Four Rural and 
Urban Communities. PLoS ONE, 7, e32638.  
https://doi.org/10.1371/journal.pone.0032638 

[5] Mazzaglia, G., Ambrosioni, E. and Alacqua, M. (2013) Adherence to Antihyperten-
sive Medications and Cardiovascular Morbidity among Newly Diagnosed Hyper-
tensive Patients. Circulation, 120, 1598-605. 
https://doi.org/10.1161/CIRCULATIONAHA.108.830299 

[6] Persell, D. (2011) Prevalence of Resistant Hypertension in the United States, 2003-2008. 
Hypertension Journal, 57, 1076-1080. 
https://doi.org/10.1161/HYPERTENSIONAHA.111.170308 

[7] Panjabi, S., Lacey, M., Bancroft, T. and Cao, F. (2012) Treatment Adherence, Clini-
cal Outcome and Economic of Triple Drug Therapy in Hypertensive Patients. Jour-
nal of American Society of Hypertension, 7, 46-60.  
https://doi.org/10.1016/j.jash.2012.11.001 

[8] De Simoni, A., Hardeman, W. and Mant, J. (2013) Trials to Improve Blood Pressure 
through Adherence to Antihypertensive in Stroke/TIA: Systematic Review and Me-
ta-Analysis. Journal of the American Heart Association, 2, e000251. 
https://doi.org/10.1161/JAHA.113.000251 

[9] Brinker, S., Pandey, A., Ayers, C., et al. (2014) Therapeutic Drug Monitoring Facili-
tates Blood Pressure Control in Resistant Hypertension. Journal of the American 
College of Cardiology, 63, 834-835. https://doi.org/10.1016/j.jacc.2013.10.067 

[10] Perreault, S., Yu, A.Y., Côté, R., et al. (2012) Adherence to Antihypertensive Agents 
after Ischemic Stroke and Risk of Cardiovascular Outcomes. Neurology, 79, 2037-2043.  
https://doi.org/10.1212/wnl.0b013e3182749e56 

[11] Corrao, G., Parodi, A., Nicotra, F., et al. (2011) Better Compliance to Antihyperten-
sive Medications Reduces Cardiovascular Risk. Journal of Hypertension, 29, 610-618.  
https://doi.org/10.1097/HJH.0b013e328342ca97 

[12] Bilal, A., Riaz, M., Shafiq, N.U., Ahmed, M., Sheikh, S. and Rasheed, S. (2015) Non- 
Compliance to Anti-Hypertensive Medication and Its Associated Factors among Hyper-
tensives. Journal of Ayub Medical College, Abbottabad, 27, 158-163. 

[13] Mathenge, W., Foster, A. and Kuper, H. (2010) Urbanization, Ethnicity and Cardi-
ovascular Risk in a Population in Transition in Nakuru, Kenya: A Population-Based 
Survey. BMC Public Health, 10, 569. https://doi.org/10.1186/1471-2458-10-569 

[14] Bruce, S., Acheampong, F. and Kretchy, I. (2015) Adherence to Oral Anti-Diabetic 
Drugs among Patients Attending a Ghanaian Teaching Hospital. Pharmacy Prac-
tice, 13, 533. https://doi.org/10.18549/PharmPract.2015.01.533 

[15] McMullen, C.K., Safford, M.M., Bosworth, H.B., Phansalkar, S., Leong, A., Fagan, 
M.B., et al. (2015) Patient-Centered Priorities for Improving Medication Manage-
ment and Adherence. Patient Education and Counseling, 98, 102-110.  
https://doi.org/10.1016/j.pec.2014.09.015 

[16] Cho, S.-J. and Kim, J.H. (2014) Factors Associated with Non-Adherence to Antihy-
pertensive Medication. Nursing and Health Sciences, 16, 461-467.  
https://doi.org/10.1111/nhs.12145 

[17] Atinga, R.A., Yarney, L. and Gavu, N.M. (2018) Factors Influencing Long-Term Me-
dication Non-Adherence among Diabetes and Hypertensive Patients in Ghana: A 

https://doi.org/10.4236/ojcd.2019.93007
https://doi.org/10.1161/CIRCOUTCOMES.111.963439
https://doi.org/10.1371/journal.pone.0032638
https://doi.org/10.1161/CIRCULATIONAHA.108.830299
https://doi.org/10.1161/HYPERTENSIONAHA.111.170308
https://doi.org/10.1016/j.jash.2012.11.001
https://doi.org/10.1161/JAHA.113.000251
https://doi.org/10.1016/j.jacc.2013.10.067
https://doi.org/10.1212/WNL.0b013e3182749e56
https://doi.org/10.1097/HJH.0b013e328342ca97
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Bilal%20A%5BAuthor%5D&sort=ac&from=/26182765/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Riaz%20M%5BAuthor%5D&sort=ac&from=/26182765/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Shafiq%20NU%5BAuthor%5D&sort=ac&from=/26182765/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Ahmed%20M%5BAuthor%5D&sort=ac&from=/26182765/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Sheikh%20S%5BAuthor%5D&sort=ac&from=/26182765/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Rasheed%20S%5BAuthor%5D&sort=ac&from=/26182765/ac
https://doi.org/10.1186/1471-2458-10-569
https://doi.org/10.18549/PharmPract.2015.01.533
https://doi.org/10.1016/j.pec.2014.09.015
https://doi.org/10.1111/nhs.12145


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 110 Open Journal of Clinical Diagnostics 
 

Qualitative Investigation. PLoS ONE, 13, e0193995.  
https://doi.org/10.1371/journal.pone.0193995 

[18] Buckley, L., Labonville, S. and Barr, J. (2016) A Systematic Review of Beliefs about 
Hypertension and Its Treatment among African Americans. Current Hypertension 
Reports, 18, 52. https://www.ncbi.nlm.nih.gov/m/pubmed/27193774/ 
https://doi.org/10.1007/s11906-016-0662-5 

[19] Wu, J.-R., Lennie, T.A., Chung, M.L., Frazier, S.K., Dekker, R.L., Biddle, M.J. and 
Moser, D.K. (2012) Medication Adherence Mediates the Relationship between Ma-
rital Status and Cardiac Event-Free Survival in Patients with Heart Failure. Heart & 
Lung—The Journal of Acute and Critical Care, 41, 107–114.  
https://doi.org/10.1016/j.hrtlng.2011.09.009 

[20] Zyoud, S.H., Al-Jabi, S.W., Sweileh, W.M. and Morisky, D.E. (2013) Relationship of 
Treatment Satisfaction to Medication Adherence: Findings from a Cross-Sectional 
Survey among Hypertensive Patients in Palestine. Health and Quality of Life Out-
comes, 11, 191–197. https://doi.org/10.1186/1477-7525-11-191 

[21] Nunes, M.G.S., de Silva, A.R., Bernarino, A., Oliveira, B. and Neto, A.C.B. (2015) 
Prevalence and Factors Associated with Cooperation of Arterial Hypertension Pa-
tients. Acta Paulista de Enfermagem, 28, 323-330.  
https://doi.org/10.1590/1982-0194201500055 

[22] Magadza, C., Radloff, S.E. and Srinivas, S.C. (2009) The Effect of an Educational In-
tervention on Patients’ Knowledge about Hypertension, Beliefs about Medicines, 
and Adherence. Research in Social and Administrative Pharmacy, 5, 363–375.  
https://doi.org/10.1016/j.sapharm.2009.01.004 

[23] Primatesta, P. and Poulter N.R. (2006) Improvement in Hypertension Management 
in England: Results from the Health Survey for England. Journal of Hypertension, 
24, 1187–1192. https://doi.org/10.1097/01.hjh.0000226210.95936.bc 

[24] Hashmi, S.K., Afridi, M.B., Abbas, K., Sajwani, R.A., Saleheen, D., Frossard, P.M., 
Ishaq, M., Ambreen, A. and Ahmad, U. (2007) Factors Associated with Adherence 
to Antihypertensive Treatment in Pakistan. PLoS ONE, 2, e280.  
https://doi.org/10.1371/journal.pone.0000280 

[25] Kaufman, G. and Birks, Y. (2009) Strategies to Improve Patients’ Adherence to Me-
dication. Nursing Standard, 23, 51–57. https://doi.org/10.7748/ns.23.49.51.s56 

[26] Ministry of Health (2017)  
http://www.health.go.ke/govt-unveils-strategies-to-control-hypertension-the-silent-
killer/ 

[27] Ministry of Health Kenya (2018) Kenya National Guidelines for Cardiovascular Dis-
eases Management. 

[28] Al-kahdi, Y.M. and Al-sharif, A.I. (2005) Health Education Resources Availability 
for Diabetes and Hypertension at Primary Care Setting, Assser Region, Saudi Ara-
bia. The Journal of Family and Community Medicine, 12, 75-77. 

[29] Zolnierek, K.B.H. and Dimatteo, M.R. (2009) Physician Communication and Pa-
tient Adherence to Treatment: A Meta-Analysis. Medical Care, 47, 826–834.  
https://doi.org/10.1097/MLR.0b013e31819a5acc 

[30] Schoenthaler, A., Chaplin, W. F., Allegrante, J.P., Fernandez, S., Diaz-Gloster, M., 
Tobin, J. N. and Ogedegbe, G. (2012) Effects of Patients Provider Communication 
on Medication Adherence in Hypertensive Black Patients: Does Race Concordance 
Matter? https://www.ncbi.nlm.nih.gov/pmc/articles/pmc 
https://doi.org/10.1007/s12160-011-9342-5 

[31] Jambedu and Ahmed, H. (2006) Adherence to Anti-Hypertensive Medication Re-

https://doi.org/10.4236/ojcd.2019.93007
https://doi.org/10.1371/journal.pone.0193995
https://www.ncbi.nlm.nih.gov/m/pubmed/27193774/
https://doi.org/10.1007/s11906-016-0662-5
https://doi.org/10.1016/j.hrtlng.2011.09.009
https://doi.org/10.1186/1477-7525-11-191
https://doi.org/10.1590/1982-0194201500055
https://doi.org/10.1016/j.sapharm.2009.01.004
https://doi.org/10.1097/01.hjh.0000226210.95936.bc
https://doi.org/10.1371/journal.pone.0000280
https://doi.org/10.7748/ns.23.49.51.s56
http://www.health.go.ke/govt-unveils-strategies-to-control-hypertension-the-silent-killer/
http://www.health.go.ke/govt-unveils-strategies-to-control-hypertension-the-silent-killer/
https://doi.org/10.1097/MLR.0b013e31819a5acc
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc
https://doi.org/10.1007/s12160-011-9342-5


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 111 Open Journal of Clinical Diagnostics 
 

gimens among Patients Attending G.P.H.A Hospital in Tokoradi-Ghana. 

[32] Chuka Referral Hospital (2016) Chuka Referral Hospital Morbidity Report for Year 
2016. 

[33] Cane, J., O’Connor, D. and Michie, S. (2012) Validation of the Theoretical Domains 
Framework for Use in Behavior Change and Implementation Research. Implemen-
tation Science, 24, 37. https://doi.org/10.1186/1748-5908-7-37 

[34] Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I. and Petticrew, M. (2008) 
Developing and Evaluating Complex Interventions: The New Medical Research Council 
Guidance. BMJ: British Medical Journal, 337, a1655.  
https://doi.org/10.1136/bmj.a1655 

[35] Haynes, R.B., Ackloo, E., Sahota, N., McDonald, H.P. and Yao, X. (2008) Interven-
tions for Enhancing Medication Adherence. Cochrane Database of Systematic Re-
views, 2, CD000011. https://doi.org/10.1002/14651858.CD000011.pub3 

[36] Ley, P. (1988) Communicating with Patients: Improving Communication, Satisfac-
tion and Compliance, Croom Helm, New York. 

[37] Conner, C., and Norman, P. (2005). Predicting Health Behaviour: A Social Cogni-
tion Approach. In: Conner, C. and Norman, P., Eds., Predicting Health Behaviour, 
2nd Edition, Open University Press, Berkshire.  

[38] Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, W., 
Eccles, M.P., Cane, J. and Wood, C.E. (2013) The Behavior Change Technique 
Taxonomy (v1) of 93 Hierarchically Clustered Techniques: Building an Interna-
tional Consensus for the Reporting of Behavior Change Interventions. Annals of 
Behavioral Medicine, 46, 81-95. https://doi.org/10.1007/s12160-013-9486-6 

[39] Michie, S., van Stralen, M.M. and West, R. (2011) The Behaviour Change Wheel: A 
New Method for Characterising and Designing Behaviour Change Interventions. 
Implement Science, 6, 42. https://doi.org/10.1186/1748-5908-6-42 

[40] Newman, M., Papadopoulos, I. and Sigsworth, J. (1998) Barriers to Evidence-Based 
Practice. Clinical Effectiveness in Nursing, 2, 11-18.  
https://doi.org/10.1016/S1361-9004(98)80080-0 

[41] Grol, R. and Grimshaw, J. (2003) From Best Evidence to Best Practice: Effective Im-
plementation of Change in Patients’ Care. The Lancet, 362, 1225-1230.  
https://doi.org/10.1016/S0140-6736(03)14546-1 

[42] Abraham, C., Kelly, M.P., West, R. and Michie, S. (2009) The UK National Institute 
for Health and Clinical Excellence Public Health Guidance on Behaviour Change: A 
Brief Introduction. Psychology, Health & Medicine, 14, 1-8.  
https://doi.org/10.1080/13548500802537903 

[43] Noar, S.M. and Zimmerman, R.S. (2005) Health Behavior Theory and Cumulative 
Knowledge Regarding Health Behaviors: Are We Moving in the Right Direction? 
Health Education Research, 20, 275-290. https://doi.org/10.1093/her/cyg113 

[44] Jackson, C., Elliason, L., Barber, N. and Weinman, J. (2014) Applying COM-B to 
Medication Adherence. European Health Psychologist, 16, 7-17. 

[45] Salaria, N. (2012) Meaning of the Term Descriptive Survey Research Method. In-
ternational Journal of Transformation in Business Management, 16, 1-7. 

[46] Nassiuma, D.K. (2000) Survey Sampling: Theory and Methods. University Press, 
Nairobi. 

[47] Nagelkerke, N.J.D. (1991) A Note on General Definition of the Coefficient of De-
termination. Biometrika, 78, 691-692. https://doi.org/10.2307/2337038 

[48] Bewick, V., Cheek, L. and Ball, J. (2005) Statistics Review 14: Logistic Regression. 

https://doi.org/10.4236/ojcd.2019.93007
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1136/bmj.a1655
https://doi.org/10.1002/14651858.CD000011.pub3
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1016/S1361-9004(98)80080-0
https://doi.org/10.1016/S0140-6736(03)14546-1
https://doi.org/10.1080/13548500802537903
https://doi.org/10.1093/her/cyg113
https://doi.org/10.2307/2337038


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 112 Open Journal of Clinical Diagnostics 
 

Critical Care, 9, 112-118. https://doi.org/10.1186/cc3045 

[49] Chung, M., Lennie, T., Riegel, B., Wu, J., Dekker, R. and Moser, D. (2009) Marital 
Status as an Independent Predictor of Event-Free Survival of Patients with Heart 
Failure. American Journal of Critical Care, 18, 562-570. 
https://doi.org/10.4037/ajcc2009388 

[50] Herttua, K., Adams, G., Pekka, M., Jussi, V. and Mikka, K. (2013) Adherence to An-
tihypertensive Therapy Prior to the First Presentation of Stroke in Antihypertensive 
Adults. European Heart Journal, 34, 2933-2939.  
https://doi.org/10.1093/eurheartj/eht219 

[51] Mojtabai, R. and Olfson, M. (2003) Medication Cost, Adherence and Health Out-
come among Medicare Beneficiaries. Health Affairs, 22, 220-229. 
https://doi.org/10.1377/hlthaff.22.4.220 

[52] Field, A. (2013) Discovering Statistics Using SPSS: IBM SPSS Statistics. 4th Edition, 
Sage, London. 

[53] Hosmer, D.W. and Lemeshow, S. (1989) Applied Logistic Regression. John Wiley 
and Sons, Inc., New York. 

[54] Robertson, J. Macé, C., Forte, G., de Joncheere, K. and Beran, D. (2015) Medicines 
Availability for Non-Communicable Diseases: The Case of Standardized Monitor-
ing. Globalization and Health, 11, 35. https://doi.org/10.1186/s12992-015-0120-1 

[55] Rajesh, V., Nelly, T., Clare, K., Evans, B., Jemima, K., Violet, N., Sylvester, T., Carol, 
H. and Valentin, F. (2016) Barriers and Facilitators to Nurse Management of Hyper-
tension: A Qualitative Analysis from Western Kenya. Ethnicity & Disease, 26, 315-322. 
https://doi.org/10.18865/ed.26.3.315 

[56] Baune, B. and Aljeesh, Y. (2006) The Association of Psychological Stress and Health 
Related Quality of Life among Patients with Stroke and Hypertension in Gaza Strip. 
Annals of General Psychiatry, 5, 6. 

[57] Krousel-Wood, M., Thomas, S., Muntenes, P. and Morisky, D. (2004) Medication 
Adherence: A Key Factor in Achieving BP Control and a Good Clinical Outcome in 
Hypertension Patient. Current Opinion in Cardiology, 19, 357-362.  
https://doi.org/10.1097/01.hco.0000126978.03828.9e 

[58] Yiannakopoulou, E., Papadopulos, J.S., Lokkino, D.R. and Mountokkkkalaiks, T.D. 
(2005) Adherence to Antihypertensive Treatment: A Critical Factor for Blood Pres-
sure Control. European Journal of Preventive Cardiology, 12, 243-249.  
https://doi.org/10.1097/01.hjr.0000160601.41762.44 

[59] Svensson, S., Kjeligren K., Ahlner, J. and Saljo, R. (2000) Reasons for Adherence 
with Anthypertesive Medication. International Journal of Cardiology, 76, 157-163.  
https://doi.org/10.1016/S0167-5273(00)00374-0 

[60] Brown, M.T., Bussell, J., Dutta, S., Davis, K., Strong, S. and Mathew, S. (2016) Me-
dication Adherence Truth and Consequences. The American Journal of Medical 
Sciences, 351, 387-399. https://doi.org/10.1016/j.amjms.2016.01.010 

[61] Palterson, S.M., Cadogai, C.A., Kersee, N., Cardwell, C.R., Bradley, M.C., Ryan, C. 
and Hughes, C. (2014) Intervention to Improve the Appropriate Use of Poly Phar-
macy for Older People. The British Medical Journal, 326, 450-459. 

[62] Osterberg, L. and Blaschke, T. (2005) Adhereance to Medication. The New England 
Journal of Medicine, 353, 487–497. https://doi.org/10.1056/NEJMra050100 

[63] Shea, O., Griffin, T. and Fitzigibbon, M. (2016) The Role of Biochemistry in Diag-
nosis and Management. Clinica Chimica Acta, 465, 131-143. 

[64] Anglada-Martinez, H., Riu-Viladoms, G., Martin-Conds M., Rovira-Illamola, M., 

https://doi.org/10.4236/ojcd.2019.93007
https://doi.org/10.1186/cc3045
https://doi.org/10.4037/ajcc2009388
https://doi.org/10.1093/eurheartj/eht219
https://doi.org/10.1377/hlthaff.22.4.220
https://doi.org/10.1186/s12992-015-0120-1
https://doi.org/10.18865/ed.26.3.315
https://doi.org/10.1097/01.hco.0000126978.03828.9e
https://doi.org/10.1097/01.hjr.0000160601.41762.44
https://doi.org/10.1016/S0167-5273(00)00374-0
https://doi.org/10.1016/j.amjms.2016.01.010
https://doi.org/10.1056/NEJMra050100


C. N. Gikunda, L. Gitonga 
 

 

DOI: 10.4236/ojcd.2019.93007 113 Open Journal of Clinical Diagnostics 
 

Sotoca-Mombiana, J.M. and Codin-Jane, C. (2015) Does mHealth Increase Adhe-
rence to Medication? Results of a Systematic Review. International Journal of Clini-
cal Practice, 69, 9-32. https://doi.org/10.1111/ijcp.12582 

https://doi.org/10.4236/ojcd.2019.93007
https://doi.org/10.1111/ijcp.12582

	Patients Related Factors Associated with Non-Adherence to Antihypertensive Medication among Patients at Chuka Referral Hospital, Kenya
	Abstract
	Keywords
	1. Background Information
	2. Theoretical Framework
	3. Conceptual Framework
	4. Purpose and Objectives
	5. Research Hypothesis
	6. Material and Methods
	6.1. Study Population
	6.2. Sample Size
	6.3. Data Collection and Analysis
	6.4. Study Limitation

	7. Results and Discussions
	7.1. Non-Adherence to Hypertension Medication
	7.2. Patients’ Characteristics and Non-Adherence to Medication
	7.3. Challenge Facing the Medical Staffs
	7.4. Reasons for Non-Adherence by Medical Staffs
	7.5. Measures to Adopt to Curb Non-Adherence

	8. Conclusions
	9. Recommendations
	Acknowledgements
	Conflicts of Interest
	References

