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Meta-Analysis: Relationship of Age, Gender, and Education Level
with Medication Adherence of Hypertension Patients
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Abstract: Compliance of hypertension patients is an important factor that determines the success of the treatment
program. Several studies show the low level of compliance of patients with hypertension. Socio demographic factors
(age, gender, education level) are one of the factors that affect treatment compliance. Based on preliminary studies
in several journals, there are inconsistencies or differences in research results on the variables of age, gender, and
education level on treatment compliance of patients with hypertension. To analyze the relationship tendency between
age, gender, education level with treatment compliance of hypertension patients. Meta-analysis by searching the
databases of Google Scholar, Garuda, PubMed, Proquest. After going through the identification and selection stages,
18 articles were included in the meta-analysis. Pooled Odds Ratio (POR) was calculated using the random-effect and
fixed-effect models for data analysis according to the heterogeneity test using Review Manager 5.4. The POR value
for age variables was 1.03 (95% CI 1.01-1.04), gender 1.15 (95% CI 0.97-1.37), and education level 1.30 (95% CI
0.84-2.02). Age has a relationship with medication adherence with a small tendency, while gender and education level
have no relationship with medication adherence in patients with hypertension.
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I. INTRODUCTION
Hypertension contributes to around 9.4 million deaths

in the world every year [1]. There is a continuous increase
in cases of hypertension in the world, with an estimate
of 1.56 billion people until 2025. Likewise, in Indonesia,
there was an increase in cases of 25.8% in 2013 to 34.1%
in 2018 [2]. The results of [3] stated that the proportion
of hypertensive patients based on the age group 18 to

64 years was 55.2%, and at the age of 65, there was an
additional 14.3%. This shows that as age increases, the
proportion of hypertension also increases.

Hypertension is a chronic disease that cannot be cured
but can only be controlled and requires treatment in the
long term and even for life. Patient compliance to treat-
ment is an important factor in determining the success of
hypertension treatment [4].
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A publication released by WHO in 2003 entitled "ad-
herence to long-term therapies" explained that medication
adherence is influenced by sociodemographic factors (age,
gender, education level, employment status, motivation,
knowledge), health services, factors related to therapy
(type of therapy and duration of therapy), patient’s med-
ical condition (degree of hypertension and presence of
comorbidities) [5]. According to Green’s theory, medi-
cation adherence is related to internal factors (predispos-
ing factors), including patient factors, disease condition
factors, and therapeutic factors, while external factors
(enabling factors and reinforcing factors) include health
care system factors and socioeconomic factors [6].

Regarding compliance behavior, age influences daily
health practices through changes in mindset and behav-
ior [7]. Meanwhile, the male gender has a risk of about
2.3 times more hypertension than women. According to
Green’s theory in [8], the level of education is one of
the predisposing factors that influence a person’s behav-
ior. The higher a person’s education, the easier it will
be to receive information to improve the quality of life
and increase the breadth of knowledge [9]. [5] show a
relationship between age and education with medication
adherence.

In line with the results of [10] research, [11] research
shows a relationship between age, level of education, and
adherence to hypertension treatment. In another study,
[12] stated a relationship between age and gender on
medication adherence of patients with hypertension. The
results of [13] show a relationship between age and gen-
der. On the other hand, there are several other research
results, such as research by [14, 15, 16], which state that
age, gender, and level of education are not related to
adherence to treatment for hypertension patients.

Based on the previous studies above, there are in-
consistencies or differences in research results on the
variables of age, gender, and education level on med-
ication adherence of hypertension patients. The exis-
tence of these differences in results will confuse future
researchers in determining which results to follow. There-
fore, it is considered important to conduct a meta-analysis
study by combining several research results regarding the
relationship between age, gender, and education level
on medication adherence of patients with hypertension
to determine the tendency of the relationship between
these variables with medication adherence. Therefore

new quantitative data will be obtained, with many sub-
jects, and more definitive conclusions can be drawn.

II. METHOD
This type of research is a meta-analysis study where

the researcher uses several similar research articles to
combine so that new data is obtained and quantitative
testing is carried out. In meta-analysis research, there
is a term with effect size, namely the difference in the
incidence of effects between the experimental and con-
trol groups, which will be carried out using statistical
techniques. In this meta-analysis, an observational study
was conducted to estimate the effect size, namely the
strength of the relationship or the magnitude of the differ-
ence between variables. The protocol of this study uses
the concept of Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA). The population
in this study was national and international journals with
24,962 articles. The sample in this study amounted to 18
articles consisting of 1 national journal and 17 interna-
tional journals.

III. RESULTS AND DISCUSSION
Eighteen research articles consist of 17 international

journals indexed by Scopus and one national journal in-
dexed by Sinta 4, using a cross-sectional design. The
estimated effect size from the above studies is in the
form of Odds Ratio (OR), which is taken from the results
of multivariate analysis directly in the research article
and calculated from the available data. Most research
locations are from the Asian region such as Malaysia,
Indonesia, Myanmar, Hong Kong, China, Saudi, Iran. In
addition, from African regions such as Uganda, Nigeria,
Ethiopia, Ghana, and one from Central Europe, Romania.

A. Meta-analysis of the Relationship between Age and
Medication Adherence of Hypertensive Patients

Based on the heterogeneity test in 11 research articles
that examined the age variable with a sample of 7233, it
was obtained that the heterogeneity was quite high be-
cause the p-value = 0.003 and the I2 value = 63%, a
random-effect model was used. The quite high hetero-
geneity obtained in the combined study could be due to
differences in the population of the research subjects. The
largest number of samples is found in [17], as many as
2445, and the smallest number of samples is 204 in [13].
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Fig. 1. Forest plot research study of the relationship between age and medication adherence in patients with hypertension

The results of the data analysis of this study indicate
that there is a relationship between age and adherence
to treatment in patients with hypertension. The overall
effect test p value evidence this is less than 0.05, which is
p = 0.001. The pooled odds ratio value is 1.03 with a 95%
confidence interval of 1.00 – 1.04, so it can be concluded
that people with hypertension with age (older) tend to
be 1.03 times more obedient to treatment. The result of
combining these 11 articles is that there is a relationship
between age and adherence to hypertension treatment,
this can be caused by the number of percentages between
articles whose results are related (72.7%) and those that
are not related about 27.3%, accompanied by a sufficient

number of samples much difference, namely 5324 related
samples and 1909 are not related.

B. Meta-analysis of the Relationship between Gender
and Medication Adherence of Hypertensive Patients

The heterogeneity test results in 10 articles of this
study with a sample of 5440 related to gender variables
found that there was heterogeneity because the p-value
was 0.007 and the I2 value = 63%, so using the random-
effects model. The heterogeneity obtained in this study
was quite high; this could be due to differences in the pop-
ulation of the research subjects. The largest number of
samples is in the [18], as many as 1208, and the smallest
number of samples as many as 117.

 

Fig. 2. Forest plot research study of the relationship between gender and adherence to treatment of patients with hypertension
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The results of data analysis from this study showed
that there was no relationship between gender and ad-
herence to medication for hypertension patients. This is
evidenced by the overall effect p test value of more than
0.05, namely p = 0.25. The pooled odds ratio value is
1.14 with a 95% confidence interval of 0.91 – 1.4. The
assumption of most research studies that there is no rela-
tionship between gender and adherence to treatment for
hypertension patients suggests that women and men have
equal opportunities to adhere to hypertension treatment
[18]). There is no difference between the level of compli-
ance of women and men, especially by adjusting the level
of education. In addition, adherence is very dependent on
each patient, attitude, and behavior.

C. Meta-analysis of the Relationship between Educa-
tion Level and Medication Adherence of Hyperten-
sive Patients

The heterogeneity test results in 10 articles of this
study with a sample of 8523 related to the education
level variable, it was found that there was heterogene-
ity because the p-value of Chi2 < 0.00001 and the value
of I2 = 87%, so using the random-effects model. The
heterogeneity test results have different variations and
characteristics showing high heterogeneity (I2 = 87%)
so that the random-effects model is used. The largest
number of samples is found in [17], as many as 2445, and
the smallest number of samples is 174 in [9].

 

Fig. 3. Forest plot research study of the relationship between education level and medication adherence of hypertension sufferers

The results of data analysis from the entire study
showed no relationship between the level of education
with Medications adherence of hypertension patients.
This is evidenced by the overall effect test with p-value
> 0.05, namely p = 0.23. The pooled odds ratio value
is 1.30 with a 95% confidence interval of 0.84 – 2.02.
The assumption of most research studies that there is no
relationship between education level and medication ad-
herence of hypertension patients suggests that both higher
education and low education have equal opportunities for
medication adherence levels.

IV. CONCLUSION & IMPLICATIONS
The results of meta-analysis and data synthesis from

previous research articles according to the inclusion crite-
ria, it can be concluded that there is a relationship between
age and medication adherence and hypertension patients
who are 1.82 times older are more obedient to hyperten-
sion treatment, there is no relationship between gender
(female) and level of education with medication adher-
ence of patients with hypertension. Recommendations

based on the results of this study are related to policies
related to adequate resource support for the operational
activities of the Elderly Posyandu and PTM Posbindu, as
well as support from policymakers for the implementa-
tion of basic health services for people with hypertension
according to standards, which is also one of the perfor-
mance indicators in the program indicators in the District
or city Minimum Service Standards (SPM) in the health
sector with an achievement target of 100%. support the
achievement of SPM.
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