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ABSTRACT

Background: Hypertension is a disease that causes damage to body systems. Risk factors for
hypertension are changes in socioeconomic, environmental and unhealthy lifestyle such as
smoking, lack of physical activity, high-fat and high-calorie foods, and alcohol consumption. This
study aims to analyze the relationship between physical activity, sleep duration and alcohol
consumption on the incidence of hypertension in adults with a meta-analysis study.

Subjects and Method: This study is a systematic review and meta-analysis with the population:
adults (>18 years old). Intervention: low physical activity, short sleep duration and frequent
alcohol consumption. Comparison: moderate physical activity, normal sleep duration and no
alcohol consumption. Outcome: the incidence of hypertension. The articles used were obtained
from several databases: PubMed, SpringerLink, ScienceDirect, and Google Scholar. The keywords
are: “physical activity” OR exercise” AND “sleep duration” AND “alcohol consumption” AND
"hypertension" OR “high blood pressure”. The article used was a full text article with a cross
sectional study design and the results were reported in aOR. Articles were analyzed using the
Review Manager 5.3 application.

Results: A total of 27 articles in this study came from 4 continents, namely Asia (South Korea,
China, Lebanon, Thailand), Africa (Cameroon, Uganda, Ethiopia, Sudan), Europe (Poland, France,
Portugal, Spain) and America (United States of America). The forest plot results showed that adults
with low physical activity had 1.41 times higher risk to experience hypertension compared to people
who did moderate physical activity (aOR = 1.41; 95% CI = 1.22 to 1.62; p < 0.001). Short sleep
duration increased the incidence of hypertension by 1.19 times higher compared to normal sleep
duration (aOR = 1.19; 95% CI = 1.06 to 1.32; p = 0.002). Frequent alcohol consumption increased
the incidence of hypertension by 1.29 times higher compared to no alcohol consumption
(aOR=1.29; 95% CI = 1.12 to 1.49; p=0.0006).

Conclusion: Physical activity, sleep duration and alcohol consumption increase the incidence of
hypertension in the adult population.
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BACKGROUND blood vessels so that blood pressure will au-
As people aged, the human body will expe- tomatically rise and cause hypertension.
rience a decrease in the elasticity of the Hypertension is an increase in systolic
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blood pressure of more than 140 mmHg
and diastolic more than 90 mmHg on two
measurements with an interval of five
minutes in a state of sufficient rest or calm
(Prabhakara, 2020). There are around 1.13
billion people with hypertension in the
world, it means 1 in 3 people in the world
suffer from hypertension. Every year, the
number of people with hypertension conti-
nues to increase, therefore, it is estimated
that in 2025, 1.5 billion of the world's popu-
lation are affected by hypertension (WHO,
2017). The African region has the most hy-
pertension sufferers in the world, namely
40%, followed by the Americas at 35%. For
the Southeast Asia region, there are 36% of
people with high blood pressure (Faselis et
al., 2012).

A number of risk factors have been
shown to be associated with hypertension,
namely family history, gender, smoking ha-
bits, physical activity, and lack of know-
ledge. Hypertension often does not cause
certain symptoms in sufferers, so that many
people with hypertension are only aware of
the disease when it has caused various
organ disorders such as impaired heart
function (Zhao et al., 2020). Not a few cases
of hypertension are found accidentally du-
ring routine health checks. Hypertension is
called "The Silent Killer". In the absence of
symptoms, hypertension is only detected
after a long time of suffering (Bruno et al.,
2013)

Research conducted in China reported
that individuals with low levels of physical
activity had a 40% higher risk for hyper-
tension compared to individuals who enga-
ged in moderate physical activity (Faselis et
al., 2012). Research conducted in Indonesia
stated that someone who is less active in
doing physical activity has a 2.667 times
higher chance compared to people who do
moderate physical activity (OR=2.667;
95%CI=1.09 to 6.46; p=0.028) (Lestari et

www.jepublichealth.com

al., 2020). Research in the United States re-
ported that hypertension can be caused by
short sleep duration with (OR = 2.41; 95%=
1.13 to 5.10) (Pergola et al., 2017). Excessive
alcohol consumption can also increase the
risk or chance of hypertension as a study
conducted in Uganda with values (OR=
1.16; 95%CI=0.82 to 1.62) (Kotwani et al.,
2013).

Behavioral changes are the best way
to control blood pressure. One of these
behavioral changes is lifestyle (Faselis et al.,
2012). Lifestyle changes have a major in-
fluence on the risk of hypertension. A heal-
thy lifestyle can be used as an alternative in
the prevention or treatment of hyperten-
sion (Sackner et al., 2019). Various studies
have been conducted with mixed results
around the world, however, further analysis
is needed. Therefore, researchers were inte-
rested in conducting a meta-analysis to
identify the relationship between physical
activity, sleep duration and alcohol con-
sumption on the incidence of hypertension
in the adult population.

SUBJECTS AND METHOD

1. Study Design

This study used a systematic review and
meta-analysis design. The articles used in
this study were obtained from several data-
bases, including: PubMed, SpringerLink,
ScienceDirect, and Google Scholar. The
keywords for article search are as follows:
“physical activity” OR exercise” AND “sleep
duration” AND “alcohol consumption” AND
"hypertension" OR “high blood pressure”.
2. Inclusion Criteria

The articles included in the study are full
text with a cross sectional design. The arti-
cle discussed the risk factors for hyperten-
sion in adults. Articles were published in
English with a range of 2012-2022. The stu-
dy sample was adults aged >18 years old,
both male and female. The data results
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were multivariate. The final results of this
study were reported using adjusted odds ra-
tio (aOR).

3. Exclusion Criteria

The exclusion criteria for this study were
articles published other than English, sta-
tistical results reported in the form of biva-
riate analysis and articles before 2012.

4. Definition Operational of Variable
The article search was carried out by consi-
dering the eligibility criteria with the PICO
model. Population: adult age. Intervention:
low physical activity, short sleep duration,
frequent alcohol consumption. Compari-
son: moderate physical activity, normal
sleep duration, no alcohol consumption.
Outcome: incidence of hypertension.
Physical activity is any body movement
caused by the work of skeletal muscles that
aims to improve body fitness.

Sleep duration is the number of hours a
person sleeps in one night. Sleep serves to
collect energy that has been lost after doing
various activities. The normal time for
adults to sleep is 7-8 hours.

Articles identified through
database search (n=7261)

A 4

Filtered articles (n=5624)

Alcohol consumption is a pattern of in-
dividual behavior in choosing and consu-
ming alcohol, such as beer, whiskey, vodka,
wine, and others.

Hypertension is an abnormal increase in
blood pressure with a systolic blood pres-
sure measurement of more than 140 mmHg
and a diastolic of 90 mmHg or failure to
maintain a blood pressure level below
140/90 mmHg on two different measure-
ments at 5-minute intervals at rest.

5. Study Instruments

Stages of research using PRISMA flow dia-
grams and assessment of article quality
using Critical Appraisal Check List for
cross-sectional studies (CEBM, 2014).

6. Data Analysis

The data analysis process used the Review
Manager (RevMan 5.3) to determine the ef-
fect size and heterogeneity of the study. The
results of the meta-analysis data processing
were presented in the form of forest plots
and funnel plots.

Removing duplicate articles
(n=1637)

Issued articles (n=4873)
Irrelevant title (n=2642)

l

Full text articles that are
considered eligible (n=751)

\ 4

Non-cross sectional (n=1684)
Not in English (n=158)
Not full text (n=389)

\ 4

Articles included in systematic
review and meta-analysis (n=27)

\ 4

Full text articles issued with
reasons (n=724)

Population does not match
(n=187)

Comparison does not match
(n=102)

Outcome does not match (n=153)
Article does not include aOR
(n=282)

Figure 1. PRISMA Flow Diagram
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Figure 2. Primary Study Distribution Map

RESULTS

The process of searching for articles in the
database based on the PRISMA flow dia-
gram can be seen in Figure 1. Figure 2
shows articles that fulfill the research inclu-

sion criteria from four continents, namely
Asia (South Korea, China, Lebanon, Thai-
land), Africa (Cameroon, Uganda, Ethiopia,
Sudan), Europe (Poland, France, Portugal,
Spain), and America (United States).

1. The result of relationship between physical activity and hypertension

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CIl
Abebe 2019 1.0403 0.3814 3I1% 2.83[1.34,5.58]
Awadalla 2018 0.6471 03353 39% 1.91 [0.99, 3.69]
Erena 2020 01655 00499 268% 1.18[1.07,1.30] bl
Chefran 2017 -0.1278 0226 TT% 0.88 [0.57,1.36] I
Drame 2018 0.27 00118 30E6E% 1.31[1.28,1.34] L
Li 2017 0.3888 01147 171% 1.49([1.19,1.87] —
Frincewel 2019 0.9555 0.3537 3 6% 2.60[1.30, 5.20]
Sampsorang 2020 0.8065 0.3142 4.4% 224121, 4.119] -
Wiang 2017 1.0886 04176 2T% 297 [1.31,6.73]
Total (95% CI) 100.0% 1.41[1.22, 1.62] L 3
Heterogeneity: Tau®= 0.02; Chi®= 24.69, df= 8 (P = 0.002); F= 68% n 505 IZI=2 % 250

Testfor overall effect; £= 4.81 {F = 0.00001)

Moderate physical activity Low physical activity

Figure 3. Forest plot of relationship between physical activity and hypertension

Based on the results of the forest plot
(Figure 3). The results of a meta-analysis of
a cross-sectional study showed that low
physical activity increased the incidence of
hypertension in adults by 1.41 times higher
compared to people who did moderate phy-
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sical activity (aOR = 1.41; 95% CI = 1.22 to
1.62), and the results were statistically sig-
nificant (p<0.001). The heterogeneity of the
research data shows 12 = 68%, so that the
distribution of the data is stated to be hete-
rogeneous (random effect model).
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Table 1. Quality Assessment of Physical Activity Articles: Cross-Sectional

Publication (Author and Year)

No Item of Evaluation Chefran Liet Wang Awadalla Drame Abebe Princewel Breno Sampso-
et al. al. et al. et al. et al. et al. et al. et al. rang et al.
(2017) (2017) (2017) (2018) (2018) (2019) (2019) (2020) (2020)
1 Does the study address a clearly focused 1 1 1 1 1 1 1 1 1
question / issue?
2 Isthe research method (study design) 1 1 1 1 1 1 1 1 1
appropriate for answering the research
question?
3 Isthe method of selection of the subjects 1 1 1 1 1 1 1 1 1

(employees, teams, divisions,
organizations) clearly described?

4  Could the way the sample was obtained 1 1 1 0 1 1 0] 1 1
introduce (selection) bias?
5 Isthe sample of subjects representative 1 1 1 1 1 1 1 1 1

with regard to the population to which
the findings will be referred?

6  Isthe sample size based on pre-study 0] 1 1 0 1 1 1 0] 1
considerations of statistical power?

7  Is asatisfactory response rate achieved? 1 1 1 1 1 1 1 1 1

8  Are objective and validated measurement 1 1 1 1 1 1 1 1 1
methods used to measure the outcome?

9 Is the size effect practically relevant? 1 1 1 1 1 1 1 1 1

10 How precise is the estimate of the effect? 1 1 1 1 1 1 1 1 1
Were confidence intervals given?

11 Could there be confounding factors that 1 1 1 1 0 0 1 1 0
haven’t been accounted for?

12 Can the results be applied to your 1 1 1 1 1 1 1 1 1
organization?

Total 11 12 12 10 11 11 11 11 11

Answer: 1 = Yes and 0 = No

www.jepublichealth.com
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Table 2. Quality Assessment of Sleep Duration Article: Cross-Sectional

Publication (Author and Year)

Grandner Bathgate Sunet Faraut Luet Wang Kimet Liet Zhao

No Item of Evaluation et al. et al. al. et al. al. et al. al. al. et al.
(2014) (2016) (2016) (2017) (2017) (2017) (2018) (2019) (2019)
1 Does the study address a clearly focused 1 1 1 1 1 1 1 1 1
question / issue?
2 Isthe research method (study design) 1 1 1 1 1 1 1 1 1
appropriate for answering the research
question?
3 Is the method of selection of the subjects 1 1 1 1 1 1 1 1 1
(employees, teams, divisions,
organizations) clearly described?
4  Could the way the sample was obtained 1 0 1 1 1 0 1 0 0
introduce (selection) bias?
5 Isthe sample of subjects representative 1 1 1 1 1 1 1 1 1
with regard to the population to which the
findings will be referred?
6  Isthe sample size based on pre-study 0 0] 1 1 0 0] 1 1 1
considerations of statistical power?
7  Is asatisfactory response rate achieved? 1 1 1 1 1 1 1 1
8  Are objective and validated measurement 1 1 1 1 1 1 1 1
methods used to measure the outcome?
9  Is the size effect practically relevant? 1 1 1 1 1 1 1 1 1
10 How precise is the estimate of the effect? 1 1 1 1 1 1 1 1
Were confidence intervals given?
11 Could there be confounding factors that 1 1 1 1 1 1 0 1 1
haven’t been accounted for?
12 Can the results be applied to your 1 1 1 1 1 1 1 1 1
organization?
Total 11 10 12 12 11 10 11 11 11

Answer: 1 = Yes and 0 = No
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Table 3. Study Quality Assessment of Alcohol Consumption Article: Cross-Sectional

Publication (Author and Year)

No Item of Evaluation Dzudie Sonet Kotwani Waskiewicz Kateet Chang Duet Jiet Aladin
et al. al. et al. 1. ( ) al. et al. al. al. et al.
(2012) (2012) (2013) etal. (2013 (2z014) (2017) (2018) (2018) (2021)
1 Does the study address a clearly focused 1 1 1 1 1 1 1 1 1
question / issue?
2 Isthe research method (study design) 1 1 1 1 1 1 1 1 1
appropriate for answering the research
question?
3  Is the method of selection of the subjects 1 1 1 1 1 1 1 1 1
(employees, teams, divisions,
organizations) clearly described?
4  Could the way the sample was obtained 0 1 1 1 1 0 0 1 1
introduce (selection) bias?
5 Isthe sample of subjects representative 1 1 1 1 1 1 1 1 1
with regard to the population to which
the findings will be referred?
6 Isthe sample size based on pre-study 0] 0] 1 1 0] 1 0] 1 1
considerations of statistical power?
7  Is a satisfactory response rate achieved? 1
8 Are objective and validated 1
measurement methods used to measure
the outcome?
9  Is the size effect practically relevant? 1 1 1 1 1 1 1
10 How precise is the estimate of the effect? 1 1 1 1 1 1 1
Were confidence intervals given?
11 Could there be confounding factors that 1 1 0 1 1 1 1 0 1
haven’t been accounted for?
12  Can the results be applied to your 1 1 1 1 1 1 1 1 1
organization?
Total 10 11 11 12 11 11 10 11 12

Answer: 1 = Yes and 0 = No
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Table 4. Description of the primary meta-analysis study of the relationship between physical activity and hypertension

Author Study . I . (0) o
(Year) Country Design Sample P (Population) (Intervention) C (Comparison) (Outcome) aOR (CI 95%)

Chefran et Cross- Adult age Low physical Moderate physical .
al. (2017) Lebanon sectional 2014 (> 20 years old) activity activity Hypertension 0.88 (0.57t0 1.13)
Liet al. . Cross- Adult age Low physical Moderate physical .
(2017) China sectional 5291 (> 30 years old) activity activity Hypertension  1.49 (1.19 t0 1.91)
Wang et al. . Cross- Adult age Low physical Moderate physical .
(2017) China sectional 274 (30-59 years old) activity activity Hypertension = 2.97 (1.31t0 6.71)
Awadalla et Sudan Cross- 5 Adult age Low physical Moderate physical Hypertension 1.91 (0.99 to 3.69)
al. (2018) sectional 323 (35-46 years old) activity activity M -9110.9910 3.69
Drame et Cross- Adult age Low physical Moderate physical .
al. (2018) Portugal sectional 4861 (18-69 years old) activity activity Hypertension  1.31 (1.28 t0 1.33)
Abebe et al. - Cross- Adult age Low physical Moderate physical .
(2019) Ethiopia sectional 487 (18-58 years old)  activity activity Hypertension  2.83 (1.34 to 6.01)
Princewel Kamerun Cross- 5 Adult age Low physical Moderate physical Hvoertension 2.60 (1.30 to
et al. (2019) sectional 43 (> 21 years old) activity activity yp 4.40)
Breno et al. Spain Cross- 6 Adult age Low physical Moderate physical Hypertension 1.18 (1.07 to 1.30)
(2020) p sectional 9695 (17-44 years old)  activity activity M ) 07 -3
Sampsoran . .

. Cross- Adult age Low physical Moderate physical .
%2?;[2&1(1).) Thailand sectional 1287 (> 35yearsold)  activity activity Hypertension 2.24 (1.21to 4.13)

www.jepublichealth.com
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Table 5. Description of the meta-analysis primary study of the relationship between sleep duration and hypertension

j?;{lg:; Country Set:‘slgg)rll Sample P (Population) \Izérllltllt(?rl;; (Comp(a:lrison) (Out((:)ome) aOR (95%CI)
ol Gor) UA etondl 499 (Besyearsold)  duation | duraton . Hypertension 119 (100101.43
dGoie) U ctonl %P (18 6ovearsold)  duration | duration © Hopertension %% o)

P R AN i B SR LTt
o) Fre P 1086 Gorotsvearsold)  duation | duraton | Hypertension  180(106 03.05)
Gomy  Ohma (Ol 4519 Cisvearsold)  duaton  duraton | Hypertension 133(11310156)
Gorp T China GO 45 (o vearsold)  duration | duration+ Hypertension 099 (084 01.18)
(019 Kowa  soctional 99908 (406 carcold) duration | duration Hypertension 112 (10510119
Goi) MmO 1800 st vearsol)  duation duration  Hypertension 108 (0.9910117
Gy Chima (G 158 s G yearsold)  duration . duration . Hypertension 079 (0.46101.36)

www.jepublichealth.com
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Table 5. Description of the meta-analysis primary study of the relationship between alcohol consumption and hypertension

%;(1;22)1' Country Iit:lsll(gr,l Sample P (Population) I (Intervention) C (Comparison) O (Outcome) aOR (95%CI)
Dzudie et Cameroon Cross- 2190 Adult age fgigﬁre;lgt?})?hd No alcohol Hypertension 1.05 (0.81 to
al. (2012) sectional (35-55 years old) (moderate) consumption 1.36)
Son et al. South Cross- 1108 Adult age fgigﬁgltt?é?hd No alcohol Hvpertension 1.11 (0.55 to
(2012) Korea sectional (23-58 years old) b consumption yp 2.20)
(moderate)
. Frequent alcohol
Kotwani et Uganda Cros.s- 2282 Adult age consumption No alcoho} Hypertension 1.17 (0.79 to 1.71)
al. (2013) sectional (35-55 years old) consumption
(moderate)
Waskiewic Frequent alcohol
z et al. Poland sCerchi(s)_nal 6912 ?ggzt ggeears old) consumption IC\I)(;lzllcr?lh(’zilon Hypertension 1.37 (1.15 t0 1.63)
(2013) 70y (moderate) p
Kate et al. Cameroon Cross- 1702 Adult age fgﬁgﬁrer?;t?})?hd No alcohol Hypertension 0.88 (0.68 to
(2014) sectional (35-55 years old) (moderate) consumption 1.13)
Chang et China Cross- 4198 Adult age fgrelgﬁggt?l?hd No alcoho} Hypertension 1.55 (1.23 to
al. (2017) sectional (20-59 years old) (moderate) consumption 1.94)
Frequent alcohol
Du et al. China Cros.s' 13554 Adult age consumption No alCOhO.l Hypertension 1.19 (1.01 t0 1.32)
(2018) sectional (> 18 years old) consumption
(moderate)
. Frequent alcohol
Jietal. . Cross- Adult age - No alcohol . 1.83 (1.40 to
China . 36157 consumption . Hypertension
(2018) sectional (18-65 years old) (moderate) consumption 2.41)
. Frequent alcohol
Aladin et Cross- Adult age . No alcohol .
al. (2021) usa sectional 17059 (> 18 years old) E;I;S&lgﬁg)o n consumption Hypertension 1.51(1.22t0 1.87)

www.jepublichealth.com
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Figure 4. Funnel plot of relationship between physical activity and hypertension

The results of the funnel plot showed that
there was a publication bias which was cha-
racterized by an asymmetric distribution
between the right and left plots. There were
six plots on the right and three plots on the

left. The plot on the right side of the graph
has a standard error (SE) between o and
0.5. The plot on the left side of the graph
has a standard error (SE) between o and

0.3.

2. The result of relationship between sleep duration and hypertension

Odds Ratio

Study or Subgroup  log[Odds Ratio] SE

Weight IV, Random, 95% Cl

Odds Ratio
IV, Random, 95% CI

Bathgate 2016 1.2782 04187 1.6% 359 [1.98, 8.16]

Faraut 2017 08878 02702 3.5% 1.80[1.06, 3.08]

Grandner 2014 0174 00888 145% 1.189[1.00,1.47] =

Kim 2018 01133 00328 21.4% 112 [1.08,1.19] =
Li2014 0.077 00444 204% 1.08[0499 1.18] ol

Lu 2017 02852 00831 158.2% 1.33[1.13,1.57] -
Sun 2016 0.6043 0.2196 a.0% 1.83[1.149, 2.281] —
Wiiang 2017 -0.0101 00833 151% 089 (084,117 -+

Zhao 20148 -0.2357 02754 34% 079 [0.46, 1.36] 1
Total (95% CI) 100.0% 1.19 [1.06, 1.32] L ]
Heterageneity: Tau®= 0.01; Chi*= 24 88, df= 8 (P = 0.002); F= 68% p 505 D=2 é 2=D

Testfor overall effect 2= 3.08 (P=0.002

Mormal sleep duration  Short sleep duration

Figure 5. Forest plot of relationship between sleep duration and hypertension

Based on the results of the forest plot (Figu-
re 5). The results of a meta-analysis of a
cross-sectional study showed that short
sleep duration increased the incidence of
hypertension in adults by 1.19 times higher
compared to people with normal sleep du-
ration (aOR= 1.19; 95%CI= 1.06 to 1.32),

www.jepublichealth.com

and the results were statistically significant
(p=0.002). The heterogeneity of the study
data shows I2= 68%, so that the distri-
bution of the data is stated to be hetero-
geneous (random effect model).
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Figure 6. Funnel plot of relationship between sleep duration and hypertension

The results of the funnel plot showed that
there was a publication bias which was cha-
racterized by an asymmetric distribution
between the right and left plots. There were
four plots on the right, four plots on the

left, and one plot touching the vertical line.
The plot on the right side of the chart has a
standard error (SE) between 0.1 and 0.5.
The plot on the left side of the chart has a
standard error (SE) between 0 and 0.3.

3. The result of relationship between alcohol consumption and hypertension

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Aladin 2021 04121 01088 13.0% 1.81 [1.22,1.87] —
Chang 2017 04383 0118 124% 1.55[1.23,1.99] —
Duetz2018 0174 00837 148% 1.19[1.01,1.40] =
Dzudie 2012 00488 01324 11.5% 1.05[0.81, 1.36] b
Ji 2018 06043 01367 11.2% 1.83[1.40, 2.39] —
late 2014 -01278 01315 11.5% 0.88[0.68,1.14] =
kobwani 2013 01487 0.2004 T1% 1.7 [0.79,1.73] -
Son 2012 01044 03583 3.4% 1.11 [0.55, 2.24] I
Waskiewicz 2013 03148 00893 144% 1.37 [1.15,1.63] =
Total (95% CI) 100.0% 1.29[1.12, 1.49] ‘
Heterogeneity: Tau®= 0.03; Chi®= 2371, df= 8 (P = 0.003); F= 66% D ijs 052 % 250

Testfor overall effect: Z=3.45 (P = 0.00086)

Mo alcohol consumption Frequent alcohol consumption

Figure 7. Forest plot of relationship between
alcohol consumption and hypertension

Based on the results of the forest plot (Figu-
re 7). The results of the meta-analysis of a
cross-sectional study showed that frequent
alcohol consumption increased the inciden-
ce of hypertension in adults by 1.29 times
compared to people who had no alcohol

www.jepublichealth.com

consumption habits (aOR= 1.29; 95%CI=
1.12 to 1.49), and the results were statisti-
cally significant (p=0.006). The heteroge-
neity of the study data shows 12= 66%, so
that the distribution of the data is stated to
be heterogeneous (random effect model).
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Figure 8. Funnel plot of relationship between alcohol
consumption and hypertension

The results of the funnel plot show that the-
re was a publication bias which was cha-
racterized by an asymmetric distribution
between the right and left plots. There were
four plots on the right and five plots on the
left. The plot on the right side of the graph
has a standard error (SE) between 0 and
0.2. The plot on the left side of the graph
has a standard error between 0 and 0.4.

DISCUSSION

This systematic review and meta-analysis
study used the theme of the relationship
between physical activity, sleep duration
and alcohol consumption on the incidence
of hypertension in adults. This meta-
analysis used studies that controlled for
confounding using multivariate analysis
and the statistical result reported is the ad-
justed odds ratio (aOR). The combined re-
sults of the relationship between physical
activity, sleep duration and alcohol con-
sumption on the incidence of hypertension
in adults were processed using the RevMan
5.3 application, while the results of a sys-
tematic review and meta-analysis were
presented in the form of forest plots and
funnel plots.

www.jepublichealth.com

1. The relationship between physical

activity and hypertension
The forest plot results in this meta-analysis
showed that people who conduct lack of
physical activity increased the incidence of
hypertension by 1.41 times higher compa-
red to people who did moderate physical
activity and the results were statistically
significant (aOR=1.41; 95%CI= 1.22 t0 1.62;
p <0.001).

A similar study was conducted by Mu-
hammad et al. (2020) which states that
people who do low physical activity have a
2.55 times higher risk of developing hyper-
tension compared to those who do mode-
rate physical activity (aOR= 2.55; 95% Cl=
1.35 to 4.84; p=0.001). Another study con-
ducted by Kang et al. (2020) shows that
there is a significant relationship between
physical activity and the incidence of hy-
pertension, with an OR value of 4.69 (95%
CI= 1.12-1967) which means that people
with lack of physical activity have an oppor-
tunity or risk of 4.69 times higher to suffer
from hypertension compared to those with
moderate physical activity.

Physical activity can cause blood flow
to increase so that the production of Nitric
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Oxide also increases. NO will stimulate the
formation of Endothelial Derive Relaxing
Factor (EDRF) which functions for vaso-
dilation or widening of arteries. Active and
regular physical activity will cause blood
vessels to tend to be more elastic so that it
can reduce peripheral resistance. Regular
physical activity will also cause the heart to
work more efficiently so that cardiac output
is reduced, resulting in a decrease in blood
pressure (Norman et al., 2017).

Hypertension is an important pro-
blem in the world and its prevalence is in-
creasing due to their lack of knowledge
about the importance of doing physical acti-
vity (Muhammad et al., 2020)

2, The relationship between sleep

duration and hypertension

The forest plot results in this meta-analysis
showed that people who had short sleep
duration increased the incidence of hyper-
tension by 1.19 times higher compared to
people who did normal sleep duration in
adults and the results were statistically sig-
nificant (aOR=1.19; 95%CI= 1.06 to 1.32;
p= 0.002). The results of this study are
supported by Bathgate et al. (2016) who
stated that short sleep duration can in-
crease the incidence of hypertension by
3.59 times compared to people who do
normal sleep duration (aOR= 3.59; 95%CI=
1.58 to 8.17; p = 0.002). Research conduc-
ted by Kim et al. (2012) stated that those
who have sleep duration <5 hours are more
prone to the incidence of hypertension,
with a value (aOR= 2.43; 95%CI= 1.36 to
4.35) which means that people with short
sleep duration have a 2.43 times chance or
risk of hypertension compared to those
with normal sleep duration.

Chen et al. (2015) reported that sleep
duration that is too short can lead to high
blood pressure. Sleep has an important role
in maintaining the body's immune system,
metabolic system, memory, learning and

www.jepublichealth.com

other important functions. A person with
sufficient sleep time and has optimal
quality will affect that person's activities.
People with lack of sleep will be less
focused when doing activities, feel tired
easily and have a bad mood. Lack of sleep
that lasts for a long time will have an
impact on increasing blood pressure. Sym-
pathetic nerve activity will increase if a
person has a short sleep duration so that
the person is easily stressed which can re-
sult in an increase in blood pressure (Bruno
et al., 2013)

3. The relationship between alcohol

consumption and hypertension

The results of the forest plot in this meta-
analysis showed that frequent alcohol con-
sumption increased the incidence of hyper-
tension in adults by 1.29 times higher com-
pared to people who have no alcohol con-
sumption habits and the results were
statistically significant (aOR= 1.29; 95%CI=
1.12 to 1.49; p=0.006). The results of this
study are supported by Zhao et al. (2020)
who stated that frequent alcohol consump-
tion can increase the incidence of hyper-
tension by 2.13 times higher compared to
no alcohol consumption (aOR= 2.13; 95%
CI=1.77 to 2.56; p<0.001). Another study
conducted by Yang et al. (2015) stated that
those who consume moderate-intensity al-
cohol are more susceptible to the incidence
of hypertension, with a value of aOR =
2.030 (95%CI = 1.816-2.270; p<0.001)
which means that people who frequently
consume alcohol have an opportunity or
risk of 2.03 times higher to have hyper-
tension compared to no alcohol consum-
ption.

Excessive alcohol consumption in the
community can have an impact on health
decline which will interfere and damage the
function of several organs, one of them is
the liver. Liver function will be disrupted so
that it affects the performance and function
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of the heart. Impaired heart function that
occurs can eventually lead to hypertension
(Lin et al., 2021).

Hypertension can occur because alcohol sti-
mulates epinephrine or adrenaline which
makes the arteries narrow and causes the
accumulation of water and sodium. In-
creased alcohol consumption in the long
term will have an effect on increasing cor-
tisol levels in the blood so that the Rennin
Angiotensin Aldosteron System activity will
increase. In addition, if a person often con-
sumes alcohol, the volume of red blood cells
in the body will increase. This increases the
viscosity of the blood so that it can cause an
increase in blood pressure (Roerecke et al.,
2017).
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