
Blood pressure is the pressure that the blood 
pumped from the heart to the whole body makes on 
the vessel wall. Like height and weight, blood pres-
sure is a continuous biological variable. The exact 

cut-off threshold separating normotension from hy-
pertension is not clear. The relationship between 
blood pressure level and cardiovascular risk makes 
the quantification and classification of hypertension 
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ABS TRACT Objective: This study was planned for the systematic 
review and meta-analysis of the studies evaluating adherence to anti-
hypertensive treatment in geriatric patients. Material and Methods: 
Google Scholar, Web of Science, PubMed, CINAHL, MEDLINE and 
Scopus databases were searched using the keywords “Geriatric, Geri-
atric patients, Elderly, Elderly patients, Hypertension, Anti-hyper-
tensive agents, Drug compliance”. A total of 13 studies were included 
in the meta-analysis. The included studies were evaluated with the 
quality evaluation criteria proposed by Polit and Beck. The agreement 
between the researchers was measured by the kappa test for agree-
ment. The odds ratio was used for effect sizes, Cochran's Q test was 
used for heterogeneity, the funnel plot and Kendall's tau coefficient 
were used for publication bias. Results: Age, gender, educational sta-
tus, income level, place of residence and presence of comorbid dis-
eases that affect adherence to anti-hypertensive treatment in geriatric 
patients were examined. The fact that age and presence of comorbid 
diseases decreased adherence to anti-hypertensive treatment (OR <1) 
while being a resident of the city, high educational status, and income 
level increased adherence to anti-hypertensive treatment (OR >1) in 
geriatric patients was confirmed by the meta-analysis. Conclusion: 
The factors affecting adherence to anti-hypertensive treatment in geri-
atric patients were found to be similar to the literature. In contrast to 
the literature, it was found that gender did not affect adherence to 
anti-hypertensive treatment in any way. This difference was thought 
to be due to the lack of homogeneity in the samples of the studies.  
 
Keywords: Aged; hypertension; anti-hypertensive agents;  

  treatment adherence 

ÖZET Amaç: Bu çalışma, geriatrik hastalarda anti-hipertansif teda-
viye uyumu değerlendiren araştırmaların sistematik derlemesi ve meta-
analizi amacıyla planlandı. Gereç ve Yöntemler: Google Scholar, Web 
of Science, PubMed, CINAHL, MEDLINE ve Scopus veri tabanlarında 
“Geriatria, Geriatric patients, Elderly, Elderly patients, Hypertension, 
Anti-hypertensive agents, Drug compliance” ile tarama yapıldı. Toplam 
13 araştırma, meta-analiz kapsamına alındı. Dâhil edilen araştırmalar, 
Polit ve Beck tarafından önerilen kalite değerlendirme ölçütleri ile de-
ğerlendirildi. Araştırmacılar arası uyum, kappa uyum analizi ile öl-
çüldü. Etki büyüklükleri için olasılık oranı [odds ratio (OR)], 
heterojenlik için Cochran Q testi, yayın yanlılığı için huni saçılım gra-
fiği ve Kendall tau katsayısı kullanıldı. Bulgular: Geriatrik hastalarda, 
anti-hipertansif tedaviye uyumu etkileyen yaş, cinsiyet, eğitim durumu, 
gelir düzeyi, yaşanılan yer ve komorbid hastalığa sahip olma durumları 
incelendi. Geriatrik hastalarda, yaş ve komorbid hastalığa sahip olma 
durumunun, anti-hipertansif tedaviye uyumu azaltırken (OR <1); ya-
şanılan yerin şehir olması, eğitim ve gelir düzeyinin yüksek olmasının 
anti-hipertansif tedaviye uyumu artırdığı (OR >1) meta-analiz sonucu 
doğrulandı. Sonuç: Geriatrik hastalarda, anti-hipertansif tedaviye 
uyumu etkileyen faktörlerin, literatür ile benzer olduğu tespit edildi. 
Literatürün aksine cinsiyetin, anti-hipertansif tedaviye uyumu herhangi 
bir şekilde etkilemediği tespit edildi. Bu farkın, çalışmaların örnek-
lemlerinde homojenliğin olmamasından kaynaklanacağı düşünüldü.  
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difficult. Therefore, hypertension is generally defined 
as the level of arterial blood pressure that doubles the 
long-term cardiovascular risk.1 

According to the Seventh Report of the Joint Na-
tional Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure (JNC-7), 
120-80 mm/Hg is the normal blood pressure for 
adults over 18 years of age, whereas prehypertension 
is defined as when the diastolic blood pressure is be-
tween 80-89 mm/Hg or systolic blood pressure is be-
tween 120-139 mm/Hg.2  

The diagnosis of hypertension should be re-
checked again, usually 1-4 weeks after the first meas-
urement. In general, hypertension is diagnosed by 
two measurements on different days. If systolic blood 
pressure is ≥140 mmHg on both days and/or diastolic 
blood pressure is ≥90 mmHg on both days, hyper-
tension is diagnosed.3 

Physiopathological changes occur in the vascu-
lar structure of geriatric patients. Structural changes 
are observed in the aorta and large arteries. The ves-
sel wall thickens, and vascular pressure increases. 
This results in an increase in systolic blood pressure 
and pulse pressure (isolated systolic hypertension). 
Meanwhile, vascular resistance also increases and 
makes diastolic blood pressure elevated (hyperten-
sion with disproportionately high systolic blood pres-
sure). Calcification occurs in the vessels, elastin 
fibers are destroyed, collagen decreases, and arte-
riosclerosis begins. The elasticity of the vessels and 
glomerular filtration rate decrease. Therefore, deteri-
oration occurs in sodium excretion. As a result, salt 
sensitivity increases. The renin-angiotensin mecha-
nism is broken down due to impaired renal function, 
and excessive renin secretion stimulates aldosterone 
production, causing increased blood pressure.4 Due 
to these reasons, hypertension is a very important risk 
factor for cardiovascular morbidity and mortality in 
geriatric patients. It is an important and often asymp-
tomatic chronic disease that requires an anti-hyper-
tensive treatment to reduce the risks of renal 
problems, cardiovascular and cerebrovascular dis-
eases and permanent adherence to treatment.5 

Physiopathological changes in geriatric patients 
increase the risk of hypertension. Therefore, anti-hy-

pertensive treatment is the only option to minimize 
these risks in geriatric patients. Also, patient adher-
ence to treatment is very important for the effective-
ness of the treatment.4 Geriatric patients have to 
receive many medications at the same time due to 
their chronic diseases. The majority of geriatric pa-
tients have problems with treatment adherence.6 It is 
often seen when the follow-up is not performed well, 
they do not understand the treatment procedure, do 
not believe in the strength of the treatment, forget to 
take adequate doses of medications, or do not con-
sciously take their medications. Factors such as hav-
ing multiple diseases and reduction of cognitive and 
functional capacities decrease treatment adherence in 
geriatric patients.7 This study was planned for the sys-
tematic review and meta-analysis of the studies eval-
uating adherence to anti-hypertensive treatment in 
geriatric patients. 

The research questions determined in the meta-
analysis of the studies evaluating adherence to anti-
hypertensive treatment in geriatric patients were as 
follows: 

1) What are the factors affecting adherence to 
anti-hypertensive treatment in geriatric patients with 
hypertension? 

2) Do age and gender affect adherence to anti-
hypertensive treatment in geriatric patients? 

3) Do educational status, income level, and place 
of residence affect adherence to anti-hypertensive 
treatment? 

4) How does having comorbid diseases affect 
adherence to anti-hypertensive treatment in geriatric 
patients? 

 MATERIAL AND METHODS 

SELECTION Of THE STuDIES 
Firstly, keywords found in the Medical Subject Head-
ings 2019 thesaurus were determined for the litera-
ture search. Google Scholar, Web of Science, 
PubMed, CINAHL, MEDLINE and Scopus data-
bases were searched using the keywords “Geriatric, 
Geriatric patients, Elderly, Elderly patients, Hyper-
tension, Anti-hypertensive agents, Drug compliance”. 
The studies included in the meta-analysis were se-
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lected according to the criteria of being conducted be-
tween the years of 2015-2019, full-text accessibility, 
being published in academic journals, having an age 
criterion of over 65 years, and being randomized con-
trolled trials as study design according to the searched 
database. Reviews, master’s and doctoral theses, oral 
presentations, posters, and qualitative studies were 
excluded from the meta-analysis.  

The systematic review was carried out accord-
ing to the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-analyses Statement).8 
The meta-analysis was carried out according to 
MOOSE (Meta-analysis of Observational Studies in 
Epidemiology) criteria.9 The selection process of the 
studies is shown in the PRISMA scheme (Figure 1). 
Three hundred sixty studies selected according to the 
inclusion criteria were evaluated in terms of title, ab-
stract, and content by two researchers (EÖA, FÇ). As 
a result, 13 studies were included in the meta-analy-

sis. Twelve of the research quality evaluation criteria 
proposed by Polit and Beck were used in the quality 
evaluation of these studies.10 The studies were eval-
uated and scored by the researchers according to each 
evaluation criterion. An article with a total score of 0-
4 was evaluated as a low-quality article, an article 
with a total score of 5-9 was evaluated as a moderate-
quality article, and an article with a total score of 9-
12 was evaluated as a high-quality article. Afterward, 
they were analyzed for agreement between the re-
searchers.  

STATISTICAL ANALYSIS  
The meta-analysis was carried out by using the com-
prehensive meta-analysis software program and 
SPSS 26 package program. The agreement between 
researchers was measured by the kappa test for agree-
ment. A kappa agreement rate between 0.20-0.40 
shows a low agreement, a kappa agreement rate be-

FIGURE 1: PRISMA 2 (Preferred Reporting Items for Systematic Reviews and Meta-analyses Statement).9
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tween 0.41-0.60 shows a moderate agreement, a 
kappa agreement rate between 0.61-0.80 shows a 
high agreement, and a kappa agreement rate above 
0.80 shows an excellent agreement.11 

The odds ratio statistics were used to analyze the 
effect sizes of the studies. An odds ratio that was 
greater than one shows that the risk ratio has a posi-
tive effect, an odds ratio smaller than one shows that 
the risk ratio has a negative effect, and an odds ratio 
equal to 1 shows that it is not effective.12 The 
Cochran’s Q statistics were used to test the hetero-
geneity. If the I2 value determined by the heterogene-
ity test is below 25%, it was evaluated as no 
heterogeneity; if it is between 25-50%, it was evalu-
ated as low heterogeneity; if it is between 51-75%, it 
was evaluated as moderate heterogeneity; and if it is 
above 75%, it was evaluated as high heterogeneity.13 
The random-effects model was used since the I2 value 
was determined as heterogeneous in the parameters 
examined in the meta-analysis. A value of p<0.05 
was considered statistically significant. 

 RESuLTS 
The meta-analysis of the studies examining adher-
ence to anti-hypertensive treatment in geriatric pa-
tients was carried out with 13 studies.  

The details of the 13 studies included in the 
meta-analysis are summarized in Table 1. Four 
prospective cohort studies, three randomized con-
trolled trials, and six correlational studies were in-
cluded in the meta-analysis. There were a total of 
905,350 patients in the studies. The age of the pa-
tients was grouped as over 65 years and under 65 
years. The parameters of gender, educational status, 
income level, place of residence, and presence of co-
morbid diseases were evaluated. 

The scores determined as a result of the quality 
evaluations of the studies were given in Table 1. The 
researchers were found to have a high agreement with 
a value of 0.876 as a result of the kappa test for agree-
ment showing the agreement rates.  

EffECT SIzES AND HETEROGENEITY 
Adherence to anti-hypertensive treatment was exam-
ined according to six parameters in the meta-analysis. 

These parameters were age, gender, educational sta-
tus, income level, place of residence, and presence of 
comorbid diseases. 

As a result of the heterogeneity test for age, gen-
der, educational status, income level, place of resi-
dence, and presence of comorbid diseases, the p value 
was less than 0.05, and Q values were greater than 
the value corresponding to df value for all. The stud-
ies included in the meta-analysis were found to be 
heterogeneous for all parameters. I2 values were cal-
culated using the random-effects model, and all val-
ues are shown in Table 2. 

It was found that adherence to anti-hypertensive 
treatment decreased with increasing age as a result of 
the meta-analysis. While all but two of the studies in-
cluded in the meta-analysis had no significant effect 
alone, meta-analysis results were found to be signif-
icant (Figure 2).  

There was no significant effect of gender on ad-
herence to anti-hypertensive treatment. While the 
effect of the studies was significant alone, the meta-
analysis result revealed no significant effect of gen-
der. It was stated that the female gender had a 
positive effect on adherence to treatment in the stud-
ies; gender was found to have no positive or nega-
tive effects as a result of the meta-analysis (Figure 
3). 

Educational status was examined in six of the 
studies included in the meta-analysis. High educa-
tional status was found to have a positive effect on 
adherence to anti-hypertensive treatment in geriatric 
patients as a result of the meta-analysis of these six 
studies (Figure 4). 

Income level was examined in eight of the 
studies included in the meta-analysis. Geriatric pa-
tients with high-income levels were found to have 
high adherence to anti-hypertensive treatment (Fi-
gure 5).  

Place of residence was examined in six of the 
studies included in the meta-analysis. It was found 
that geriatric patients living in the city had higher ad-
herence to treatment, and living in the city had a pos-
itive effect on adherence to anti-hypertensive 
treatment (Figure 6). 
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Heterogeneity test Q value df (Q) value p value I2 value 
Age 35.186 12 0.000 65.896 
Gender 26.450 5 0.000 81.096 
Educational status 15.065 5 0.010 66.811 
Income level 19.400 7 0.007 63.918 
Place of residence 13.817 5 0.017 63.812 
Presence of comorbid diseases 35.119 5 0.000 85.763 

TABLE 2:  Heterogeneity test results according to the parameters.

df: Degree of freedom. 

The presence of comorbid diseases was  
examined in six of the studies included in the meta-
analysis. It was determined that adherence to  
anti-hypertensive treatment was adversely affected 
in geriatric patients with comorbid diseases (Figure 
7). 

PuBLICATION BIAS ANALYSIS  
Whether there was publication bias was determined 
by the funnel plot (Figure 8) and calculation  
of Kendall’s Tau-b coefficient. That Kendall’s Tau-
b coefficient was -0.21 and the double-tailed p 
value was 0.29 showed that there was no publica-

FIGURE 2: forest plot graph showing the effect of age on adherence to anti-hypertensive treatment.

FIGURE 3: forest plot graph showing the effect of gender on adherence to anti-hypertensive treatment.
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FIGURE 4: forest plot graph showing the effect of educational status on adherence to anti-hypertensive treatment.

FIGURE 5: forest plot graph showing the effect of income level on adherence to anti-hypertensive treatment.

FIGURE 6: forest plot graph showing the effect of place of residence on adherence to anti-hypertensive treatment.

FIGURE 7: forest plot graph showing the effect of presence of comorbid diseases on adherence to anti-hypertensive treatment.
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tion bias in the studies included in the meta-analy-
sis.14 

 DISCuSSION  
As a result of the meta-analysis of the studies evalu-
ating adherence to anti-hypertensive treatment in 
geriatric patients, it was found that some parameters 
had positive effects, some had negative effects, and 
some had no effects on adherence to treatment. 

According to the literature, the studies revealed 
various results in terms of the effect of gender on 
treatment adherence in geriatric patients. One of the 
studies showed that treatment adherence of the male 
gender was higher than that of women.14 Another 
study examining the effect of male gender on treat-
ment adherence was found to create a negative trend 
despite not having a statistically significant effect.15 
On the other hand, adherence of the female gender to 
treatment was observed to be higher than that of men 
in the studies included in the meta-analysis. However, 
it was found that gender had no effect on treatment 
adherence as a result of the meta-analysis. It was 
thought that this difference was due to insufficient 
sampling while conducting the studies.  

Sertel et al. showed that the cognitive, psycho-
logical, and functional status of geriatric individuals 
were negatively affected with increasing age.16 It was 
confirmed by the literature that the decrease in the 

cognitive, psychological, and functional status of 
geriatric individuals made treatment adherence 
processes difficult. As a result of the meta-analysis, it 
was found that adherence to anti-hypertensive treat-
ment decreased as the age group increased in the pa-
tients over 60 years of age, which was similar to the 
literature. The negative effect of age on adherence to 
anti-hypertensive treatment was thought to be related 
to the decrease in the cognitive levels of geriatric pa-
tients with increasing age. 

It was seen in the literature that the patients with 
higher educational status had higher adherence to 
treatment than those with low educational status.14 

The result of the meta-analysis showed similarities 
with the literature. There may be several reasons for 
this positive relationship between high educational 
status and adherence to treatment. One of these may 
be that they want to have more knowledge of their 
treatments and believe in the benefits of the treat-
ment. In addition, knowing that they can reduce the 
risks of cardiovascular disease by adherence to treat-
ment may accelerate the adherence process.   

Meta-analysis showed that a high-income level 
and being a resident of the city positively affected 
adherence to anti-hypertensive treatment in geriatric 
patients. The literature shows that income level has 
a positive effect on the knowledge of medication 
use.17 This result was thought to be due to the easy 

FIGURE 8: funnel plot.
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access to the hospital in the city center. In addition, 
it was thought that a high-income level had a positive 
effect on adherence to treatment as it would facili-
tate patients’ demand for treatment and access to 
medicine.  

According to the literature, the increase in the 
number of medications used per day (3 and above) 
and the usage of medications other than anti-hyper-
tensive medications were the risk factors for medica-
tion errors. Medication errors were seen to increase as 
the number of medications used for anti-hypertensive 
treatment and the number of medications used for 
concomitant diseases increased.18 It was thought that 
the use of many different medications would increase 
the likelihood of medication errors, and these errors 
would decrease adherence to treatment. The results 
of the meta-analysis showed similar results with the 
literature and were confirmed, considering the fact 
that geriatric patients with comorbid diseases used 
different medications in addition to anti-hypertensive 
treatment. Geriatric patients with comorbid diseases 
were found to have low adherence to anti-hyperten-
sive treatment in the meta-analysis.  

 CONCLuSION  
In conclusion, it was confirmed by the meta-analysis 
that age and the presence of comorbid diseases de-
creased adherence to anti-hypertensive treatment in 
geriatric patients. It was also confirmed by the meta-
analysis that being a resident of the city and high ed-
ucational status and income level increased adherence 
to anti-hypertensive treatment. In contrast to the lit-
erature, it was found that gender did not affect ad-
herence to anti-hypertensive treatment in any way.  

Age is an irreversible risk factor that decreases 
adherence to treatment in geriatric patients. According 
to this result, it is recommended that geriatric patients 
should be followed up considering this condition. 

It is also recommended to increase the knowl-
edge of the elderly by providing information to them 
according to their educational status in order to in-
crease adherence to anti-hypertensive treatment in 
geriatric patients and to facilitate access to hospital 
and medications for adherence of geriatric patients 
who do not live in the city.  

Comorbid diseases are observed in the majority 
of geriatric patients. Control and follow-up of co-
morbid diseases may have a positive effect on treat-
ment. In this context, it is recommended that 
comorbid diseases such as diabetes and cardiovascu-
lar diseases should be followed up more frequently 
besides hypertension. 
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