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Background: Hyp@Jension in the eldedy is a chronic discase thatis re-
sulted from varous risk factors. The incidence of hypertension increases
in the elderly, with a prevalence of 60-80%0 per year from the entire eldery
population. A total of 1311 elderly who sufters from hypertension have
a history of smoking and abnormal body mass index (BMI), so this re-
search was conducted to determine how significant the risk of these two
factors is.

ObjectfEd: To analyze the relationship berween BMI and smoking his-
tory on the incidence of hypertension in the eldery in the Public Health
Center of Rendeng.

Methods: This rescarch design was cross-sectional with a purposive
sampling technique in elderdy hypertensive patients in the Public Health
Center of Rendeng by checking blood pressure and conducting inter-
views to fill out questionnaires. The data were analyzed by using the
Spearman correladon test, and the test was strengthened using the C con-
tingency correlation test.

Results: This research used samples of 99 people. The results of the
Spearman correlaton test on BMI obineda significant value (p) of 0.001
{(p=<<0.05), and a history of smoking obtined a significant value (p) of
0.330 (p=0.05).

Conclusion: There was agationship between BMI and the incidence
of hypertension in the elderly in the Public Health Center of Rendeng.
However, there was no significant relatonship that existed between
smoking history.
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INTRODUCTION

Hypertension is a condition in which systolic
blood pressure is 140 mmHg or diastolic pres-
sure 90 mmHg with measurements twice and
an interval of five minutes in a state of rest [Il.
According to a study by the World Health Or-
ganization, hypertension causes 9.4 million
deaths and covers 7% of the world's disease
burden. According to data from the WHO,
there were around 600 million hypertensives
worldwide in 2014. The African region had the
highest incidence, at about 30%, and the
Americas had the lowest prevalence, at about
18%H. The prevalence rate is estimated to in-
crease by 7.4% annually until 20501, Based on
medical record reports on the data profile of
the Public Health Center of Rendeng in Ku-
dus, there were pretty high cases of hyperten-
sion. Hypertension cases were experienced by
all age groups, especially in the elderly. Accord-
ing to the data profile in the Public Health Cen-
ter of Rendeng, from January to December
2019, 9,618 elderly patients underwent exami-
nations in the Public Healt nter Rendeng,
and there were 1,311 elderly patients with high
blood pressure following the criteria for blood

pressure in hypertension,

Hypertension in the elderly appears as a
chronic disease and arises as a result of various
factors. Hypertension is divided into risk fac-
tors that cannot be modified: age, race, hered-
ity, and gender. Other modifiable factors in-
clude alcohol consumption, smoking, obesity,
diet, stress, lack of activity, and exercisel’. The
incidence of hypertension is very high, espe-
cially in elderly patients over 60 years, with a
prevalence of 60-80% per year in the entire el-

derly population. Research conducted in the
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Sao Paulo region, which discovered a preva-
lence of 70°% among the elderly of the entire

population, also supports this situationP.

Based on the high data of hypertensive patients
receiving treatment in the Public Health Center
nfRadeng, research was conducted to analyze
the relationship between body mass index
(BMI) and smoking history on the incidence of
hypertension in the elderly. This condition was
because people did not know the effect and in-
fluence of BMI on blood pressure health. Fur-
thermore, long-term hypertension can lead to
heart failure through left ventricular hypertro-

Ph} and S}"SEOMC d}"SﬁlﬁCl’iOnlﬁl_

METHOD

This research was conducted by using a re-
search design that is Cross Sectional. This re-
search was a type of observational analytic re-
search. The population used all hypertensive
patients of the same age or above 60 years in
the Public Health Center of Rendeng. All el-
derly hypertensive patientsin the Public Health
Center of Rendeng who met the inclusion cri-
teria for the research were included in the sam-
ple. The inclusion criteria of the sample were
people over 60 with uncontrolled and con-
trolled hypertension and people over 60 with
blood pressure readings of 140/90 mmHg at
the moment of measurement and who were
willing to participate. The exclusion criteria in
selecting samples were respondents who refuse
to be used as samples, respondents who are not
cooperative, and respondents who have died.
The drop-out criteria in this research was an
elderly patient with ﬂypertension who had
short-term memory. The number of samples
needed in this study was 92 people, but the re-
searchers used a sample of 99 people through

the purposive sampling technique by collecting
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data through blood pressure checks and con- research ethics with the number
ducting interviews to fill our questionnaires. 032/KET/11.3/AU/F /2020.

This research used an instrument in the form

of a questionnaire containing the patient's RESULTS

identity, smoking history, and the results of This research was conducted in the Public
measuring vital signs and patient anthropome- Health Center of Rendeng on 99 samples that
try. The research data results can be analyzed matched the inclusion and exclusion criteria.
statistically to find the meaning, which was car- Classification of blood pressure using the
ried out computerized using the IBM SPSS Sta- INASH 2019 guidelines, hypertension was di-
tistics 25 program. The statistical test used the vided into grades 1, 11, I, and isolated sys-
Spearman correlation test and was strength- tolic. Older respondents have hypertension,
ened using the C contingency correlation test. with grade 1 hypertension blood pressure cri-
Therefore, this research was non-parametric. terion (66.7 percent) at the time of measure-
The ethics committee approved this research ment and grade 2 hypertension blood pressure
in Universitas Muhammadiyah Surabaya, as ev- criteria for the remaining respondents (33.3
idenced by issuing a certificate of appropriate percent).

Table 1. Frequency Distribution of Respondents' Characteristics

Hypertension Hypertension
Characteristics Grade 1 Grade 2 N Percentage
N Yo N Yo
Age
60-74 years old 59 59.6 31 31.3 90 90.9
75-80 years old 7 7.1 2 20 9 9.1
Gender
Man 16 16.2 7 7.1 23 232
Woman 50 50.5 26 26.3 76 76.8

Sowrce: Irawats, 2022

Table 2. The Relationship Between BMI and the Incidence Rate of Hypertension in the Elderly

Hypertension Hypertension
Risk Factor Grade 1 Grade 2 p-value R-value
N %o N EG
Body mass index
Thin 6 6.1 2 2.0
Normal 45 45.5 14 14.5 0.001** 0.340
Obesity 14 14.1 18 18.2
Smoking History
Light 58 58.6 31 313
Currentdy 5 5.1 2 2.0 0.330 -0.099
Heavy 2 2.0 5] 1.0

Note: the p-value is calenlated by the contingeney coefficient test C, the significance value is based on the p-value <0.05, and the sign =%
indicates statistically significant or significant. Sonrce: Irawaty, 2022
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Table 3. The Relationship Between BMI and the Incidence Rate of Hypertension in the Elderly

Hypertension

Hypertension

Risk Factor Grade 1 Grade 2 p-value R-value
N %o N %o
Body mass index
Thin 6 6.1 2 2.0 0.192 0.130
Normal 45 45.5 14 14.5 0.014% 0.240
Obesity 14 14.1 18 18.2 0.001* 0.318
Smoking History
Light 58 58.6 31 31.3 0.346 0.094
Currently 5 5.1 2 2.0 0.782 0.028
Heavy 2 2.0 1.0 0.214 0.124

Note: the p-value is calcwlated by the contingeney coefficient test C, the sigmificance value is based on the p-value <0.05, and the sign =%
indicates statistically vignificant or significant. Sonrce: Trawati, 2022

Table 1 shows that hypertension is mostly suf-
fered by the elderly aged 60-74 years and the
sex that suffers from hypertension is women.
Women are at risk of developing hypertens'gn
after menopause because of the decrease in the
hormone estrogen, which plays a role in the
health of blood vessels. The age factor also af-
fects the neurohormonal and renal dysregula-
tion system in which the kidneys of elderly hy-
pertensive patients can reduce the Glomerular
Filtration Rate (GER), which causes a decrease
in sodium activity so that the body can become
excess intracellular calcium and sodium. This
condition can trigger the blood vessels to be-
come in a state of vasoconstriction®”],

Based on table 2, significant results were ob-
tained for the body mass index because the p-
value was less than (.05, which was (0.001. The
history of smoking had no significant result
with a p-value of 0.330. High body mass index
can cause hypertensionas a form of body com-
pensation for large body mass. The amount of
body mass causes an increase in the amount of
blood circulating in the blood vessels because
the need for blood increases. Therefore, the
body's adaptation to this condition increases

blood pressure!®.
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Table 3 shows a relationship between BMI in
the standard and obese categories on the inci-
dence of hypertension in the elderly with p val-
ues of 0.014 and 0.001 and had a reasonably
strong relationship level. The relationship be-
tween smoking history and the incidence of hy-
pertension in the elderly was insignificant and

had alow strength value.

DISCUSSION

This research found that the average result of
someone who had entered the criteria for the
elderly suffering from hypertension a lot as
women. [t compared to men because they had
76.8% of the total sample. This result occurred
because the women who had entered meno-
pause had lower estrogen levels. This condition
can lead to a decrease in HDL levels which
function in maintaining healthy blood vessels
by decreasing HDL levels and high LDLbVels
in the body, which can be at risk or can affect
the occurrence of atherosclerosis which can in-
crease blood pressureP'l. According to the
findings of research conducted in the Public
Health Center of Rendeng onae relationship
between body mass index and the incidence of
hypertension in elderly people, hypertension
grade 1 had a percentage of (69.2 percent), and
doi: 10.267
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grade 2 had a significantly higher percentage,
which was body mass index with the obesity
category, which had a percentage level of (52.9
percent). It was a body mass index that was in-
creasingly leading to obesity that can affect the
high blood pressure level in patients with hy-
pertension in the elderly. This result was sup-

ported by a significance value (p) of 0.001.

The results of the contingency coefficient test
between the standard and obese categories of
body mass index on the incidence of hyperten-
sion had a lower significance value with a low
to moderate relationship strength value. This
result meant that the BMI in the standard and
obese categories had a moderate level of rela-
tionship. Therefore, it can be stated that there
was a more substantial relationship level caus-
ing hypertension in the elderly in the Public

Health Center of Rendeng.

In people with a BMI in the obesity category,
the pathophysiological theory started from
three main things that can cause hypertension:
insulin hormone resistance, autonomic system
disorders, and structural and functional abnor-
malities of blood vessels. A person's blood ves-
sels regulate arterial pressure, which controls
baroreceptor reflexes' nervous and hormonal
systems. Arterial stiffness can also be a factor
in increasing blood pressurel'"'3. Obesity is an
unstable condition in a person where the en-
ergy received is higher than the energy used. In
someone with obesity, in line with the condi-
tion of increasing intravascular fluid volume
and cardiac output where blood pressure was
influenced by the volume of fluid that fills the
blood vessels in obese conditions, the pumping
power of the heart and circulating volume in

the blood vessels can be higher compared to
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someone with a body mass index. normal cat-

"l Since the more body mass, the

egoryl-
more blood volume was needed to vascularize
body tissues, resulting in greater pressure on

the wall of the arteries!'®"l,

The results of this research were in line with
research from Nugraheni, A. et al. (2019)
stated in the results that the Spearman test has
a significance value (p) of 0.010, which had a
value smaller than alpha (o) which was 0.05 and
had a Spearman correlation coefficient value of
0.401 which meant it had a moderate level of
relationship strength!'. The research also
stated that someone who had a nutritional sta-
tus above the normal category in someone who
had entered old age had a more significant im-
pact on experiencing the incidence of hyper-
tension. This condition was related to hormo-
nal influences in the body, such as increased
levels of the hormone insulin and aldosterone
in the blood plasma in someone who was
obese. The increased aldosterone hormone can
cause mer and Na retention in the blood,
which causes an increase in blood pressure,
and the aldosterone hormone can also reduce
the excretion of Na in the glomerulus, causing
blood pressure to increase to a state of hyper-
tension. Another thing about the BMI in the
obesity category was that people with excess
weight tend to have difficulty moving freely to
be able to move freely. It takes much energy to
vascularize body tissues, and the heart must
pump blood and increase pressure in the
body's blood vessels """, Another research in
line with this result was Dingetal. It stated that
research in China showed that obesity and de-
creased physical activity were significantly as-
sociated with a high risk of hypertension, high
cholesterol, and diabetes. While drinking alco-

hol is only associated with hypertension. And
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smoking is not associated with cardiometabolic

conditions.”"

The research in the Puéic Health Center of
Rendeng on the impact of smoking history on
the inciderm ot hypertension in the elderdy
found that the Spearman correlation test had a
significance value (p) of 0.330 and a Spearman
corgation coefficient value of -0.099, indicat-
ing that there was no significant relationship or
effect berween smoking history and the inci-
dence rate of hypertension in the elderly and
only a shallow level of association. The results
of the Spearman test were strengthened using
the contingency coefficient correlation test,
where the history of smoking in the light cate-
gory had a significance value (p) of 0, 346. It
meant that there was no significant relationship
(less statistically significant) and the coefficient
value (r) was 0.094, which had a shallow rela-
tionship. The results of the other contingency
coefficient tests on a history of moderate
smoking also indicated that there were results
at a significance value (p) of fJ.TSéand a coef-
ficient value (r) of 0.028. It could be concluded
that there was no significant relationship 6—
tween a history of moderate smoking and the
incidence of hypertension in the elderly. There
was only a weak level of relationship strength.
The contingency coefficient test on the history
of smoking in the heavy category had a signifi-
cance value of (.214. Therefore, it can be
stated that the history of smoking in the heavy
category did not have a significant relationship
(less statistically significant). The calculation of
the Odds Ratio showed that the calculation es-
timated how much the influence of risk factors
on a person's disease. The OR calculatdon
showed that the result of about 0.690 meant
0.69 times the risk of hypertension, with the

most significant risk of causing hypertension
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of 2.788. It meant that someone who smokes
has the most significant risk of 2.788 times

causing hypertension.

The findings of this research supported the
by Hafidz et al. (2016),

which found no relationship berween smoking

previous resear

and the prevalence of hypertension in elderly
people. It was demonstrated by the research's
tindings with a significance value (p) of 0.128,
and this may be due to the high proportion of
respondents who did not smoke or fall into the
light category but had a history of cigarette ex-
posure and cigarette smoke.!'?!. Older women
who did not smoke were most likely caused by
exposure to cigarette smoke by those around
them. Therefore, exposure to cigarette smoke
can affect their health for a few years until they
enter old age. The scientists stated that the
chemicals in cigarettes, such as cigarette
smoke, can affect the health of someone
around them who does not smoke. The impact
of cigarette smoke cannot be directly feltin the
short term. However, after a few years, it can
be felt about 10-20 years after exposure since
the chemicals from cigarette smoke can accu-

mulate in the body!"*'L

ONCLUSION
Based on the rﬁatch results and the discus-

sion described, it can be concluded that there
is a significant relationship between BMI in
normal and obese categories :ué the incidence
of hypertension in the elderly. There is no sig-
nificant relationship berween smoking history
and the incidence of hypertension in the el-
derly. The frequency of the female gender is
higher than the male gender. Hypertension
with grade 1 classification has a higher percent-
age. For further research, it is recommended to

be more detailed in examining how much risk
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is associated with degenerative diseases. This

research has drawbacks; namely, it does not in-

clude samples of elderly patients with hyper-

Hypertension Management in Older and
Frail  Older Patients. Circ  Res.
2019;124(7):1045-060.

tension without a smoking history. 9. HuaQ,Fan L. 2019 Chinese Guideline for
) the Management of Hypertension in the
REFERRENCE Elderly. ] Geriatr Cardiol. 2019;16(2):67—
99.
1. Bin Mohd Arifin M, Weta 1. Faktor-
Faktor Yang Berhubungan Dengan 10. Sari YK. The correlation of Sexes and
Kejadian Hipertensi Pada Kelompok Hypertension of FElderly in Nglegok
Lanjut Usia Di Wilayah Kerja Upt Public Health Centre Kabupaten Blitar. |
Puskesmas Petang 1 Kabupaten Badung Ners dan Kebidanan (Journal Ners
Tahun 2016. E-Jurnal Med Udayana. Midwifery). 2016;3(3):262-5.
2016:5(7). 11. Safar ME, Asmar R, Benetos A, Blacher J,
2. WHO. The WHO Global Monitoring Boutouyrie P, Lacolley P, et al. Interaction
Framework  on noncommunicable between  hypertension and  arterial
diseases. 2017;(June):8-9. stiffness an expert reappraisal,
4] ‘ , Hypertension. 2018;72(4):796-805.
3. SuZ, Zhang ¥} Zheng N, Xiao Y, Liu X,
Yang Y, et al. Association of the Geriatric 12. Fantin F, Giani A, Zoico E, Rossi AP,
Nutritional Risk Index with incident Mazzali G, Zamboni M. Weight loss and
hypertension in the older Chinese hypertension in obese subjects. Nutrients.
population: a 6-year cohort study. | Int 2019;11(7).
LG e 13. Setyono DF, Hipertensi DR, Riwayat D,
4. Adam L. Determinan hipertensi pada Keluarga H, Kejadian D, Didesa H, et al.
&ﬂiut usia. 2019;1(2):82-9. Hubungan Hiperkolesterolemia , Obesitas
; Dan Riwayat Hipertensi Keluarga Dengan
5. Lacerda J, Lopes MR, Ferreira DP, Kejadian Hipertensi Di  Desa.  Ilmu
Fonseca FLA, Favaro P. Descriptive st.udy Keperawatan dan Kebidanan.
ofthe prevalence ?f merfna,‘hypertenmon, 2018:9(1):31-6.
diabetes and quality of life in a randomly
selected population of elderly subjects 14, Utami T, Sukmaningtyas W. The
from Sao Paulo. Rev Bras Hematol Correlation Between Body Mass Index
Hemoter [Internet]. 2016;38(2):141-6. and Hypertension in the Flderly. Adv
Available from: Heal Sei Res. 2020;20(1):45-8.
l;tég:s//dx.dm.org/10.101 6/7.bjhh.2016.0 15. Ramadhani BT, Sulistyorini Y.
T HUBUNGAN  KASUS OBESITAS
6. Slivnick ], Lampert BC. Hypertension and DENGAN HIPERTENSI DI
Heart Failure. Heart Fail Clin [Internet]. PROVINSI JAWA TIMUR TAHUN
2019;15(4):531-41.  Available  from: 2015-2016. 2018;6:1-8.
l;ttps:/ﬁdm.org/10.1016f].hfc.2019.06.00 16. Ulumuddin 1, Yhuwono Y. Hubungan
indeks massa tubuh dengan tekanan darah
7. Perhimpunan Dokter Hipertensi pada lansia di desa pesucen, banyuwangi. |
Indonesia (PERHI). Konsensus Kesehat Masy Indones. 2018;13(1):2018.
Penatalaksanaan ~ Hipertensi = 2019. 7 g oy cara TD, Syarif S. Hubungan
Indones Soc Hipertens Indones. 2019;1— - . S : =
90 Obesitas dengan Kejadian Hipertensi
’ Derajat 1 di Pos Pembinaan Terpadu
8. Benetos A, Petrovic M, Strandberg T. Penyakit Tidak Menular (Posbindu PTM)
Detd MNur Irawan, Muhammad Ashanil Hamdza, Inma Kartlkasan 181 doi: 10.26714/magnamed.92.2022.175-182
The Relationship berween Body Mass Index and Smoking History on Incidence Rate of Hyperension in the Elderty 9 (2) Agust 2022




MRARGNR MEDIKR
Berkala limiah Kedokteran dan Kesehatan

e-ISSN 2774-2318
p-ISSN 2407-0505

18.

19.

20.

21.

Kantor Kesehatan Pelabuhan Bandung
Tahun 2016. ] Epidemiol Kesehat
Indones. 2017;1(2):13-8.

Nugraheni A, Mulyani S, Cahyanto EB,
Musfiroh M, Sukamto IS. Hubungan
Berat Badan Dan Tekanan Darah Pada
Lansia. PLACENTUM J Ilm Kesehat dan
Apl. 20197(2):55.

Abu Bakar AAYZ, Kadir AA, Idris NS,
Nawi SNM. Older adults with
hypertension: Prevalence of falls and their
associated factors. Int | Environ Res
Public Health. 2021;18(16).

ing L, Liang Y, Tan E.C, Hu Y, Zhang
C, Liu Y, et al. Smoking, heavy drinking,
physical inactivity, and obesity among
middle-aged and older adults in China:
cross-sectional findings from the baseline
survey of CHARLS 2011-2012. BMC
Public Health. (2020) 20:1062.

EAisno MED, Haksama S, Wulandari A,
Sriram §. Association between smoking
and hypertension as a disease burden in
Sidoarjo : a case-control study. Int | Appl
Biol [Internet]. 2020;4(2):9-16. Available
from:
https://journal.unhas.ac.id/index.php/ij
oab/article /view/ 10951

Deert MNur Irawan, Muhammad Azhanil Hamdz, [nma Kanikasan

The Relationship berween Body Mass Index and Smoking History on Incidence Rate of Hyperension in the Elderty

T14/magnamed.92.2022.175-182

9 (2) Apust 2022




JURNAL

ORIGINALITY REPORT

14, . 116 7w

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to UM Surabaya

Student Paper

3%

Ario Wahid Sauma, Isyeu Sriagustini, Sinta
Fitriani, Wuri Ratna Hidayani, Leni M.
Malabanan. "The Analysis of Factors
Influencing Hypertension on Elderly: A
Literature Study", Journal of Public Health
Sciences, 2022

Publication

2%

Fera The, Marhaeni Hasan, Andri Imbar,
Sadrakh Dika. "The Relationship of Risk
Factors to the Incidence of Hypertension in
Pre-Elderly and Elderly (Study in Ternate
City)", Journal of The Community
Development in Asia, 2023

Publication

2%

Serena S. Stephenson, Agnieszka Guligowska,
Anna CieSlak-Skubel, Agnieszka Wojcik et al.
"The Relationship between Nutritional Risk
and the Most Common Chronic Diseases in

T



Hospitalized Geriatric Population from Central
Poland", Nutrients, 2023

Publication

Julio Cesar Vieira Ferreira, Rafaella Pessoa
Moreira, Glauciano De Oliveira Ferreira, Janiel
Ferreira Felicio. "Qualidade de vida e
condi¢Bes de saude de pacientes com
hipertensao arterial e diabetes mellitus",
Enfermagem em Foco, 2021

Publication

(K

Anas Dwi Yulinar Buhar, Nur Ulmy Mahmud,
Sumiaty Sumiaty. "Hubungan Gaya Hidup
terhadap Risiko Hipertensi pada Lansia di
Wilayah Kerja Puskesmas Layang Kota
Makassar", Window of Public Health Journal,
2020

Publication

T

Reni Gusty, Nursyirwan Effendi, Khatijah Lim
Abdullah, Yuliarni Syafrita. "Association
between Knowledge and Self-care Adherence
among Elderly Hypertensive Patient in
Dwelling Community", Open Access
Macedonian Journal of Medical Sciences, 2022

Publication

T

Submitted to Bellevue Public School
Student Paper

(K

Submitted to Sriwijaya University
Student Paper

T




C. Nie, T. Yang, L. Liu, F. Hong. "Trend analysis 1 o
and risk of gallbladder cancer mortality in ’
China, 2013-2019", Public Health, 2022

Publication

"Secondary Hypertension", Springer Science 1 y
and Business Media LLC, 2020 °

Publication

Winny G. Rindorindo, lvonny M. Sapulete, 1 o
Erwin A. Pangkahila. "Hubungan antara ’
Indeks Massa Tubuh dan Lingkar Perut
dengan Tekanan Darah pada Siswa SMA
Kristen 2 Binsus Tomohon", Medical Scope
Journal, 2020

Publication

Exclude quotes On Exclude matches < 20 words

Exclude bibliography On



