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   ABSTRACT 

 
Background: Increased blood pressure for a 
long time can increase the risk of kidney failure, 
coronary heart disease, brain damage, and other 
diseases. In 2019, it is estimated that hypertens-
ion is experienced by 1.13 billion people in the 
world with most (two thirds) living in low and 
middle income countries. Other study also shows 
that the police and military are at risk of develop-
ing hypertension due to a number of factors such 
as low knowledge about healthy and nutritious 
food, co-workers who are smokers, and consum-
ing alcohol. This study aimed to analyze the risk 
factors for hypertension in the police and military 
in the world using meta analysis. 
Subjects and Method: This was a meta-ana-
lysis and systematic review. The articles used we-
re obtained from Google Scholar, Springer Link, 
ProQuest, and Science Direct databases. Selected 
articles published from 2000 to 2020. Keywords 
to search for articles are as follows: hypertension 
police personnel and military, or hypertension 
police personnel and military. The articles studi-
ed are 3 full text articles with cross sectional stu-

dy designs and 1 full text articles with case cont-
rol study design. Articles are collected using PRI-
SMA diagrams, and analyzed using the Review 
Manager application 5.3. 
Results: Overweight (aOR= 1.42; 95% CI = 1.01 
to 2.00; p= 0.04), alcohol consumption (aOR= 1.-
55; 95% CI= 1.12 to 2.12; p= 0.007), cigarette 
consumption (aOR= 1.45 ; 95% CI= 1.06 to 1.97; 
p= 0.020) is a risk factor for hypertension in the 
police and military. 
Conclusion: Overweight, alcohol consump-
tion, and cigarette consumption, are risk factors 
for hypertension in police and military personnel.  
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BACKGROUND 

Hypertension or high blood pressure is an in-
crease in systolic blood pressure of more than 
140 mmHg and diastolic blood pressure of 
more than 90 mmHg at two measurements 
with an interval of five minutes in a state of 
sufficient rest/calm. Increased blood pres-
sure that lasts for a long time (persistent) can 
cause kidney failure, coronary heart disease, 
and disorders of the brain if not detected ear-

ly and receive adequate treatment (Ministry 
of Health, 2014).  

In 2019, the prevalence of hypertension 
is estimated at 1.13 billion people worldwide 
with most or two-thirds living in low and 
middle income countries. In 2015, an estima-
ted 1 in 4 men and 1 in 5 women suffered 
from hypertension (WHO, 2019). 
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Factors that cause high blood pressure 
consist of factors that cannot be changed and 
that can be changed. Factor which cannot be 
changed include age, gender, and genetic fac-
tors. Factors that can be changed include 
physical activity, fat consumption, nutritional 
status, sodium/salt consumption, smoking 
habits, alcoholic beverage consumption ha-
bits, and stress (Saputra and Anam, 2016). 

Research on the police in Sudan found a 
significant relationship between BMI> 25 
kg/m2and hypertension and OR =2.33 (Aisha 
et al., 2008). Research on the police in West 
Bengal, India shows that the risk of hyper-
tension is influenced by cigarette consump-
tion with OR= 1.2 (Mallik et al., 2014). Re-
search on the police in Ethiopia shows that 
the risk of hypertension is influenced by alco-
hol consumption with OR= 1.2 (Tesfaye, 20-
17). 

A study in the military in Saudi Arabia 
shows that the risk of hypertension is in-
fluenced by BMI >25 kgBW/m2 with OR = 
3.14 and smoking habits with OR= 1.51 (Al-
Asmary et al., 2008). In Indonesian soldiers, 
hypertension is also influenced by cigarette 
consumption with OR= 2.61 (Oktavia and 
Martini, 2016). Military study in Kenya 
shows the risk of hypertension was influenc-
ed by alcohol with OR= 1.56 (Mundan et al., 
2013). 

The purpose of this study was to ana-
lyze the risk factors for hypertension in the 
police and military in the world using meta 
analysis. 

 
SUBJECTS AND METHOD 

1. Study Design 
This was a meta-analysis and systematic re-
view. The articles used in this study were ob-
tained from Google Scholar, Springer Link, 
ProQuest, and Science Direct databases,  
from 2000 to 2020. The keywords used in 
searching for articles were hypertension po-

lice personnel and military, or hypertension 
police personnel and military. 
2. Population dan Sample 
The articles included in this study are article 
texts with cross sectional study and case con-
trol study. The article chosen discusses the 
effects of being overweight, alcohol consump-
tion, and cigarette smoke. The article used is 
an article published in English. The study 
subjects were the police and military person-
nel. The results of the study were reported 
using adjusted Odds Ratio (aOR). 
3. Inclusion and Exclusion Criteria 
The exclusion criteria in this study were arti-
cles with RCT study designs, cohort study, 
quasy experiments, and protocol studies. Ar-
ticle not published in English. The statistical 
results reported are not aOR.  
4. Operational Definition of Variables 
Overweight was a disorder or disease cha-
racterized by excessive accumulation of fat or 
body tissue. 
Alcohol consumption was the pattern of 
an individual in choosing and consuming al-
cohol in the form of drinks such as beer, 
whiskey, vodka, wine, and others. 
Cigarette smoke was a person's activity 
which includes the act of burning cigarettes 
then smoking cigarette smoke and exhaling it 
out as measured by the number of cigarettes 
smoked per day. 
Hypertension was an abnormal increase in 
blood pressure in arteries with a measure of 
systolic blood pressure more than 140mmHg, 
and/ or diastolic blood pressure ≥90 mmHg 
at two measurements with an interval of 5 
minutes in a state of adequate rest. 
5. Data Analysis 
Data processing is performed using Review 
Manager (RevMan 5.3) by calculating the va-
lue of effect sizes and heterogeneity to deter-
mine the combined study model and form the 
final result of a forest plot meta-analysis. 
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RESULTS 
The process of articles selection is shown in 
Figure 1. Figure 2 shows the area where the 

selected articles were published. They were 
from 2 continents; Asia and Africa. 

 

 
Figure 1. Flowchart of the review process 

 

 
Figure 2. Map of the study area 
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1. Overweight 
Table 1 showed primary study sources of me-
ta-analysis of the relationship of overweight 
with hypertension. Table 1 showed that there 

were 2 articles of cross sectional study and 1 
articles case control study of overweight and 
hypertension in the police and military. 

 
Table 1. Primary study sources of meta-analysis of the relationship of overweight wi-
th hypertension 

Author (year) Country aOR 95% CI 
Farahat and Saleem (2007) Arab Saudi 1.39 0.84-2.30 
Ganesh et al. (2014) India 1.22 0.39-3.82 
Tefasye (2017) Ethiopia 1.50 0.90-2.50 

 
a. Forest plot 

 
Figure 3. Forest plot relationship overweight as a risk factor 

for hypertension in the police and military 
Figure 3 shows the results of the forest plot 
that police and military who are overweight 
can increase the risk of hypertension by 1.42 
times compared to police and military who 
are not overweight. 

The result was statistically significant (p 0.-
04). Heterogeneity (I2)= 0% indicates homo-
geneous data distribution (fixed effect mo-
del).

 
b. Funnel plot 

 
Figure 4. Funnel plot influences of being overweigh 

as a risk factor for hypertension in the police and military 
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Figure 4 shows that there is no publication 
bias which is indicated by the symmetric axis 
which is shown as a balanced sideleft plot 
and right plot. The left plot has a standard 
error of 0.6 to 0.2 and the plot on the right 
has a 0.2. 

2. Alcohol Consumption  
Table 2 shows that there are 3 articles of 
cross sectional study on alcohol consumption 
which are risk factors for hypertension in the 
police and military. 
 

 
Table 2. Primary study sources of meta-analysis of alcohol consumption with hyper-
tension 
Author (year) Country aOR 95% CI 
Ganesh (2014) India 1.79 1.00-3.20 
Tefasye (2017) Ethiopia 1.20 0.65-2.20 
Rastogi (2003) India 1.64 1.01-2.66 

 
a. Forest plot 

 
Figure 5. Forest plot alcohol consumption as a risk factor 

for hypertension in the police and military 
 
Figure 5 shows the results of the forest plot 
shows that police and military who consume 
alcohol can increase hypertension by 1.55 ti-
mes compared to police or military who do 

not consume alcohol. The result was statisti-
cally significant (p= 0.007). Heterogenity of 
I2= 0% indicates homogeneous data spread 
(fixed effect model). 

 
b. Funnel plot 

 
 

Figure 6. Funnel plot of alcohol consumption as a risk factor 
for hypertension in the police and military 
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Figure 6 shows that there is no publication 
bias which is indicated by the symmetry axis 
which is shown as a balanced sideleft plot 
and right plot. The left plot has a standard 
error of 0.3 to 0.2 and the plot on the right 
has a standard error between 0.3 to 0.2.  

3. Smoking Consumption 
Table 3 shows that there are 1 cross sectional 
study and 1 case control study articles on ci-
garette consumption which are risk factors 
for hypertension in the police and military.

 
Table 3. Primary study sources of meta-analysis of smoking with hypertension 

Author (year) Country aOR 95% CI 
Farahat and Saleem (2007) Arab Saudi 1.45 1.06-1.97 
Tefasye (2017) Ethiopia 1.40 0.50-3.92 

 
a. Forest Plot 

 
Figure 7. Forest plot cigarette smoke as a risk factor 

for hypertension in the police and military 
 
Figure 7 showed that cigarette consumption 
can increase the incidence of hypertension in 
the police and military by 1.45 times com-

pared to non-cigarette consumption, and is 
statistically significant (p=0.020). 

 
b. Funnel plot 

 
 
 
 
 
 
 
 
 
 

 
Figure 8. Funnel plot of cigarette consumption as a risk factor 

for hypertension in the police and military 
 
Figure 8 shows the absence of publication bi-
as marked by the symmetrical plot on the left 
and right sides that are at a vulnerable 0.6 to 
0.2. 

DISCUSSION 
1. Overweight with hypertension 
The results of a meta-analysis of five articles 
on overweight and hypertension in the police 
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and military show that being overweight is a 
risk factor for hypertension and can increase 
the risk 1.42 times compared to normal we-
ight. 

The results of this study are supported 
by research by Mallik et al. (2014) who re-
ported that being overweight can increase 
1.37 times the risk of hypertension compared 
to normal weight. Research Saad et al. (2017) 
which shows that being overweight (overwe-
ight) has a significant relationship with hy-
pertension. 

The mechanism of the influence of 
overweight on blood pressure is closely relat-
ed to fat deposits in the body. People who are 
overweight, their hearts work harder to pump 
blood. This is because the blood vessels of fat 
people pinched on fatty skin. Overweight 
people cause their body to work hard to burn 
excess calories. Burning these calories requi-
res an adequate supply of oxygen. The more 
calories you burn, the more oxygen you have 
in your blood. The amount of blood supply 
causes the heart to work harder so that blood 
pressure tends to be higher (Widharto, 20-
07). 
2. Alcohol consumption with hyper-

tension 
The results of a meta-analysis of three arti-
cles on alcohol consumption and hypertens-
ion in the police and military showed that al-
cohol consumption is a risk factor for hyper-
tension and can increase the risk 1.55 times 
compared to not consuming alcohol. 

Increased blood pressure due to alcohol 
consumption is unclear. However, it is thoug-
ht that an increase in cortisol levels and an 
increase in the volume of red blood cells and 
blood viscosity play a role in raising blood 
pressure. Several studies show a direct rela-
tionship between blood pressure and alcohol 
intake and among others report that effects 
on blood pressure are only seen when con-
suming alcohol around 2-3 glasses of stan-
dard size every day (Ministry of Health, 20-

13). An increase in alcohol consumption in 
the long run will affect the increase in cortisol 
levels in the blood so that the activity of the 
reninangiotensin aldosterone system (RAAS) 
will increase ie the hormone system that re-
gulates blood pressure and fluid balance in 
the body. In addition, if a person consumes 
alcohol the volume of red blood cells in his 
body will increase. This will increase blood 
viscosity which can increase blood pressure 
(Elvivin et al., 2016). 
3. Consumption of cigarettes with hy-

pertension 
The results of a meta-analysis of two articles 
on cigarette consumption and hypertension 
in the police and military showed that ciga-
rette consumption is a risk factor for hyper-
tension and can increase the risk 1.45 times 
compared to not consuming cigarettes. The 
results of this study are supported by Oktavia 
and Martini (2016) who report that cigarette 
consumption can increase 2.61 times the risk 
of hypertension compared to not consuming 
cigarettes. Saad et al. (2017) reported that ci-
garette consumption has a significant rela-
tionship with hypertension. 

Toxic chemicals such as nicotine and 
carbon monoxide that are inhaled through 
cigarettes will enter the blood circulation and 
damage the endothelial lining of arteries, 
which results in the process of artereosclero-
sis and high blood pressure. In the autopsy 
study, it was proven that there was a close re-
lationship between smoking and the process 
of atherosclerosis in all blood vessels. Smok-
ing also increases heart rate, so the oxygen 
demand of the heart muscle increases. Smok-
ing in people with high blood pressure will 
further increase the risk of damage to blood 
vessels (Ministry of Health, 2013). 

Chemicals in cigarettes can damage the 
lining of the arterial walls in the form of pla-
que which causes narrowing of blood vessels 
which can increase blood pressure. Nicotine 
increases the hormone epinephrine which 
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can increase blood vessel constriction (Aghi 
and Herbert, 2012). 
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