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Introduction

Abstract

Background : Hypertension is a condition where systolic blood pressure
reaches 140 mmHg, and diastolic blood pressure reaches 90 mmHg.
According to the Ministry of Health of Republic Indonesia, hypertension
ranks third as a cause of death in Indonesia. Secondary hypertension
arises from identifiable causes such as obstructive sleep apnea, renal
vascular disease, hormonal contraceptives, endocrine disorders, stress-
induced hypertension, pregnancy, burns, renal parenchymal disease,
polycystic ovarian syndrome, preeclampsia, and specific medications like
NSAIDs and antidepressants. Previous studies have recorded 83%
Hypertension patients had OSA. Despite these findings, there are still
contradictions in the literature (7), indicating the need for further research
to explore the relationship between OSA and hypertension, as well as the
impact of different types of OSA on hypertension.

Methods : This research is an observational analytic study using a cross-
sectional method. Medical status data and polysomnography results
were collected from February to April 2024 at Siloam Hospitals Lippo
Village. Data were processed using SPSS 23.0 and analyzed using the
chi-square method. Significant variables will be further analyzed using
logistic multivariate analysis.

Result : There was an influence of the severity of Obstructive Sleep
Apnea on the incidence of hypertension at Siloam Hospitals Lippo Village
(OR=15.4, 95%CI 3.477 — 68.216; p-value=0.001). Besides the influence
of the severity of Obstructive Sleep Apnea, other variables such as
gender, BMI = 23 kg/m?, and a history of diabetes mellitus also affected
the incidence of hypertension.

Conclusion : The influence of the severity of Obstructive Sleep Apnea
on the incidence of hypertension found in Siloam Hospitals Lippo Village.

occur across all age groups. In 2018, WHO

Hypertension, defined by the World
Health Organization (WHO) as a condition
where systolic blood pressure reaches or
exceeds 140 mmHg and diastolic blood
pressure reaches or exceeds 90 mmHg,’

predominantly affects the elderly but can
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reported that approximately 972 million
individuals, constituting about 26.4% of the
global population, were diagnosed with
hypertension—a figure that continues to
rise annually, reaching 29.2% by 2021.

Globally, hypertension contributes to an
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estimated 9.4 million deaths annually. In
Indonesia, hypertension ranks third as a
cause of death after stroke and
tuberculosis.? With a prevalence of 34.11%,
Indonesia is fifth globally in hypertension
cases, and this prevalence is expected to
escalate, potentially affecting 1.5 billion
individuals by 2025.

hypertension, which comprises around

Essential

90% of cases, lacks a clear identifiable
cause, though several contributing factors
have been identified. These include genetic
predisposition, insulin resistance, gender,
high salt and fat diet, advanced age,
sedentary lifestyle, low potassium and
calcium intake, obesity, smoking, alcohol
consumption, and imbalances in
vasodilation and vasoconstriction
modulators.  Additionally, the Renin-
Angiotensin-Aldosterone System (RAAS)
and sympathetic nervous system play
significant roles in hypertension
development.® In contrast, secondary
hypertension arises from identifiable
causes such as obstructive sleep apnea,
hormonal

renal vascular disease,

contraceptives,  endocrine  disorders,
stress-induced hypertension, pregnancy,
burns, renal

parenchymal disease,

polycystic ovarian syndrome,
preeclampsia, and specific medications like
NSAIDs and antidepressants.*

Obstructive Sleep Apnea (OSA),
characterized by recurrent upper airway
collapse during sleep leading to decreased

oxygen saturation and fragmented sleep, is
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classified by severity based on the apnea-
hypopnea index (AHI). Mild OSA ranges
from 5 to 15 AHI, moderate from 15 to 30,
and severe exceeds 30.° The condition is
associated with increased sympathetic
nervous system activity due to repeated
airway obstruction, potentially contributing
to hypertension development. Research in
Indonesia indicates an 83% prevalence of
OSA and hypertension among study
participants, despite these findings, there
are still contradictions in the literature,’
indicating the need for further research to
explore the relationship between OSA and
hypertension, as well as the impact of
different types of OSA on hypertension.

To address these issues, our study
aims to investigate the relationship
between Obstructive Sleep Apnea severity
and hypertension incidence at Siloam
Hospitals Lippo Village, Tangerang. As well
as the impact of different types of OSA on
hypertension. Understanding these
interconnections could provide valuable
insights into managing and preventing
hypertension, particularly in populations
affected by OSA.

Material And Methods

This study has been approved by the
Ethics Committee of Faculty of Medicine,
Pelita Harapan University with the approval
number 019/K-LKJ/ETIK/2024.



Participants and Study Design

This study adopts an analytical
research design, specifically employing a
quantitative approach with a cross-
sectional method to investigate the impact
of Obstructive Sleep Apnea severity on
hypertension. 52 data were obtained from
patients suspected of having obstructive
sleep apnea (OSA) at Siloam Hospital in
Lippo Village from January to December
2022. Then data were sorted based on the
inclusion and exclusion criteria, which are
inclusion critreria; patients of Siloam
Hospitals Lippo Village 2022, Patients who
have polysomnography results, AHI =5 and
exclusion criteria which are; history of
Continuous Positive Airway Pressure
usage, history of kidney disease and Stroke
history. 4 samples were excluded, 2 of
which did not have polysomnography
results, and 2 among them had a history of
CPAP use. As a result, the final number of

research samples was 48.

Operational Definition

The severity of OSA was assessed
using the AHI, a metric calculated from
polysomnography that quantified the hourly
occurrence of respiratory disturbances
during sleep. Cases were classified as mild
(5-14.9 episodes/hour) or moderate-
severe (>15 episodes/hour). Hypertension
was defined by systolic blood pressure
measurements of =140 mmHg and/or
diastolic values of =90 mmHg, or

documented administration of
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antihypertensive agents such as diuretics,
beta-blockers, and angiotensin-converting
enzyme inhibitors. Age was recorded as a
continuous variable representing years
since birth, while Diabetes Mellitus was
identified through clinical confirmation of
impaired glycemic regulation. Overweight
status adhered to the Asia-Pacific
classification, determined by a BMI of 223
kg/m? derived from anthropometric data.
Gender was categorized dichotomously as
male or female. All variables were
systematically extracted from clinical
documentation to standardize data

collection.

Statistical Analysis

Data collection will be conducted
using medical status and
polysomnography. Data analyzed using
SPSS 23.0. The research data will be
tested using the chi-square method to
examine the independent factor (OSA) and
the dependent factor (Hypertension). In this
research confounding variables (age,
gender, history of Diabetes Melitus and BMI
= 23 kg/m?) will be further analyzed using

logistic multivariate analysis.
Result

From a total of 52 samples with
indications of obstructive sleep apnea were
collected, which were then selected based
on inclusion criteria. Four samples were
excluded: two due to lack of

polysomnography results and two due to a
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history of CPAP usage. The final sample

size for the study was 48 samples.

Table 1. Sample Characteristics

Sample Characteristics (n%)

Gender

Men 37 (71.1%)

Women 11 (22.9%)
Age (year)

260 9 (18.8%)

<60 39 (81.3%)
Body Mass Index (Kg/m?2)

> 23 Kg/m? 34 (70.8%)

<23 Kg/m?
Apnea Hypopnea Index
Moderate-Severe

14 (29.2%)

32 (66.7%)

Mild 16 (33.3%)
Hypertension Status

Yes 33 (68.8%)

No 15 (31.3%)
History Diabetes Mellitus

Yes 31 (64.6%)

No 17 (35.4%)

The maijority of samples were male,
comprising 77.1%, aged < 60 years at
81.3%, with BMI = 23 kg/m? at 70.8%,
having a history of Diabetes Mellitus at
64.6%, exhibiting moderate to severe AHI
status at 66.7%, and having hypertension
at 68.8%.

Association of Severity Obstructive Sleep

Apnea and Hypertension

Table 2. Association of Severity Obstructive

Sleep Apnea and Hypertension

Hypertension Status and

Related Factors OR (95%
Yes No Total OR Cl, P) P
n (%) n (%)
Apnea Hypopnea Index
Moderate- 28 5 33
(3.477-
Severe  (84.8%) (15.2%) 154  68.216, 0.001
Mild 4 11 15 0.001)
(26.7%) (73.3%) :
Gender
Men 31 6 37
. A (3.984-
o\ 220%) (0%) 5325 135,682, 0.001
0.001)

(6.1%) (60%)
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BMI
>23 31 7 38
Kg/m*  (93.9%) (46.7%) (3.069-
<23 2 8 10 17.71 102.262, 0.001
Kg/m?  (6.1%) (53.3%) 0.001)
Age
>60 7 2 9
0.318-
(77.8%) (22.2%) 1750 Sods 0803
<60 26 13 a9 70 PE O
(66.7%) (33.3%) :
History Diabetes Mellitus
Yes 28 3 31
4.600-
(84.8%) (20%) 224 196,085, 0.001
No 5 12 g7 224 10900 O

(15.2%) (80%)

Association _between Apnea Hypopnea

Index and Hypertension Status

In this study, 28 samples with
moderate-severe AHI were found to have
hypertension. Conversely, only 4 samples
with mild AHI had hypertension. Based on
the chi-square test examining the
relationship between Apnea Hypopnea
Index and hypertension, a Crude Odds
Ratio of 15.4 was obtained. This indicates
that subjects with moderate-severe
Obstructive Sleep Apnea are 15.4 times
more likely to experience hypertension
compared to those with mild Obstructive
Sleep Apnea, and the relationship between
the severity of Obstructive Sleep Apnea
and hypertension incidence is statistically

significant (p-value = 0.001).

Association between Gender and

Hypertension Status

In this study, 31 male samples were
found to have hypertension. Conversely,
only 2 female samples had hypertension.
Based on the chi-square test examining the
between

relationship gender  and



hypertension, a Crude Odds Ratio of 23.25
was obtained. This indicates that males are
23.25 times more likely to experience
hypertension compared to females, and the
between

relationship gender  and

hypertension  status is  statistically

significant (p-value = 0.001).

Association between BMI and Hypertension

Status

In this study, 31 samples with BM| =
23 kg/m? were found to have hypertension.
Conversely, only 2 samples with BMI < 23
kg/m? had hypertension. Based on the chi-
square test examining the relationship
between BMI and hypertension, a Crude
Odds Ratio of 17.71 was obtained. This
indicates that subjects with BMI = 23 kg/m?
are 17.71 times more likely to experience
hypertension compared to those with BMI <
23 kg/m?, and the relationship between BMI
and hypertension incidence is statistically

significant (p-value = 0.001).

Association between Age and

Hypertension Status

In this study, 7 samples aged = 60
years were found to have hypertension.
Conversely, 28 samples aged < 60 years
had hypertension. Based on the chi-square
test examining the relationship between
age and hypertension, a Crude Odds Ratio
of 1.7 was obtained. However, the Crude
Odds Ratio result was not statistically

significant (p-value = 0.803).
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Association between History of Diabetes

Mellitus and Hypertension Status

In this study, 28 samples with a
history of Diabetes Mellitus also had
hypertension.

Conversely, only 5 samples without a
Mellitus  had

hypertension. Based on the chi-square test

history of Diabetes

examining the relationship between
Diabetes Mellitus history and hypertension,
a Crude Odds Ratio of 22.4 was obtained.
This indicates that subjects with a history of
Diabetes Mellitus are 22.4 times more likely
to experience hypertension compared to
those without a history of Diabetes Mellitus,
and the relationship between Diabetes
Mellitus history and hypertension incidence

is statistically significant (p-value = 0.001).

Table 3. Multivariate Analysis Results

Adjusted P-

Odé Ratio L value
Severity of OSA 4.53 1.312-605 0.033
Gender 5.39 1.751-735.8 0.02
BMI 4.44 1.378-6466  0.035
History of 4.25 1.198-1149  0.039

Diabetes Melitus

In the multivariate logistic regression
analysis, after adjusting for other variables,
the severity of AHI remained associated
with hypertension. The difference between
the Crude Odds Ratio and the Adjusted
Odds Ratio exceeded 10% for gender, BMI,
and history of Diabetes Mellitus, indicating
that these variables acted as confounders
in this study. Additionally, gender, BMI, and
Mellitus  were

history of Diabetes

statistically significant (p-value < 0.05).



Discussion

In this study, the patient sample
consisted of 77% males and 23% females.
The majority of the sample had moderate-
severe AHI, comprising 32 subjects out of a
total of 48. A study by Michel showed a
similar distribution with 60.2% male and
39.8% female participants, and a majority
of 70.6% had moderate-severe AHI.’
Regarding hypertension status, 68.8% of
the participants had hypertension, with 19%
aged 260 years and 81% aged <60 years.
This distribution is like the findings of
Yunua, where 80% of the sample was aged
<60 years and 20% aged 260 years, with
70% having hypertension.® In this study,
70.8% of the subjects had BMI > 23 and
29.2% had BMI < 23, and 64.6% had a
history of diabetes mellitus. Studies by
Tince and Jung Hwan Jo also showed a
similar distribution with 20% of patients
having a BMI < 23 and 65% having a history

of diabetes mellitus.®°

In this study, the severity of OSA was
divided into two groups: mild and moderate-
severe. Due to the small number of
samples (severe = 6), the severe cases
were combined with the moderate cases for
analysis. The study found that the severity
level of AHI > 15 was associated with a
higher risk of hypertension, cardiovascular
disease, and other health problems. This
division also allowed researchers to focus
on more severe cases of OSA, which are

more likely to have a significant impact on
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the health and quality of life of patients. In
this study, 66.7% of subjects had
moderate-severe OSA and 33.3% had Mild
OSA. In the analysis of the strength of the
relationship, it was found that the severity
of OSA severity had a strong association
with the incidence of hypertension. This
was evidenced by a crude OR of 15.4 with
a p-value of 0.001, and an OR after
controlling for gender, history of diabetes
mellitus, and BMI still showed significant
results (AOR = 4.53; p-value = 0.033).
Studies by Grote et al. and Youte et al.,
which discussed the influence of the
severity of OSA on the incidence of
hypertension, also found a significant
relationship with the severity of OSA on the
incidence of hypertension, as evidenced by
an increased OR found in Parati et al.,
obtained an OR of 6.84 for Moderate-
Severe OSA with hypertension,' and in the
study by Young found an increase in the
incidence of hypertension, in mild OSA by
57% and 67% of moderate-severe OSA."
This is also supported by physiological
theories, OSA can cause an increase in
blood pressure due to increased
sympathetic nervous activity, increased
RAAS activity, and oxidative stress due to

hypoxia conditions that occur during sleep.

Older age can influence the
occurrence of OSA. According to Osorio et
al., 50% of OSA cases occur in individuals
aged =60 years, attributed to lax throat
tissues and muscles causing increased

pharyngeal resistance. Individuals aged



260 years tend to experience easier weight
gain due to decreased physical activity and
growth hormone, which subsequently
increases fat accumulation by reducing
lipolysis. Moreover, decreased sensitivity to
thyroid hormones and leptin resistance
contribute to decreased appetite
suppression. This is one of the reasons why
OSA is more prevalent in those aged =60
years. However, this study found that
individuals aged <60 years’ experience
OSA more frequently than those aged =60
years. This finding aligns with Edward et
al.'s research, suggesting it may be due to
subjects aged =60 years having a tendency
towards a non-overweight BMI.
Hypertension is also more prevalent in
those aged =60 years, as studies show that
after the age of 60, the inhibitory effect of L-
NMMA on acetylcholine response is weak,
and Nitric Oxide availability is completely

disrupted in the elderly population.'35

In this study age groups were divided
into <60 years and =60 years. According to
RISKESDAS in 2018, 63.2% of those aged
260 vyears were found to have
hypertension.®'” This is physiologically
due to a decline in nitric oxide levels at 60
years of age. Nitric oxide is produced from
the precursor L-Arginine, which s
converted into nitric oxide with the help of
Nitric Oxide Synthase enzymes, catalyzing
the oxidation of five electrons from
guanidino nitrogen L-arginine. However, in
those aged 260 years, most studies on NO

activity in cells and tissues agree that
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biological availability or generation of NO
from NOS decreases with age. Vascular
changes related to hypertension, such as
endothelial dysfunction, accelerate with
aging.'®2° Additionally, the presence of
acetylcholine along with NO synthase
inhibitor (L-NMMA) was tested for NO
availability in blood vessels. After the age of
60, the inhibitory effect of L-NMMA on
acetylcholine response is very weak,
indicating that NO availability is completely
disrupted in the elderly population. Studies
also indicate that subjects aged 60 years
show decreased sensitivity in taste senses,
especially to salty tastes, leading to
increased use of flavor enhancers and high
salt in consumed foods, which further

increases the incidence of hypertension.™

In this study, subjects aged 260 years
accounted for 18.8%, and <60 vyears
accounted for 81.3%. Regarding the
relationship, this study found that age 260
years is not associated with the occurrence
of hypertension, although the crude OR
obtained was 1.4, the OR obtained was not
statistically significant (p-value = 0.8). The
findings of the crude OR cannot indicate a
relationship and may occur by chance.
These findings do not align with
physiological theories and other studies
investigating sociodemographic factors
influencing hypertension in aging. Studies
by Etrin et al. and Aida et al. state that there
is a significant relationship between age
260 vyears and the occurrence of

hypertension. In Erin et al.'s study involving



757 samples and Aida et al. study involving
5,874 samples, Erin et al. obtained an
adjusted odds ratio of 28.1 for age over 60
years with a p-value = 0.002, and Lydia et
al. obtained a p-value of 0.001 after
comparison with other variables and an
adjusted odds ratio of 1.68. Both findings
indicate that age =60 years has a higher
risk compared to age <60 years for the
occurrence of hypertension.?"?? These
findings are consistent with a study from
Brazil that found age <60 years increases
the risk of hypertension.? This is
hypothesized to occur because subjects
aged =60 years in the study had a better
BMI compared to those aged <60 years.
Additionally, this finding may be due to
uneven age distribution, so subjects aged
260 years tend to be unrelated to the
occurrence of hypertension (p-value =
0.803).

In this study, 24 OSA subjects were
found to have diabetes mellitus. Diabetes
mellitus and OSA have a significant
relationship, but this does not imply that
OSA is the cause of diabetes; it can be
bidirectional and overlap. In a study by Mok
et al., involving 30 patients with diabetes
mellitus, glycemic control was performed,
and after 5 days, there was a reduction in
the severity of obstructive sleep apnea.
Tince et al. also suggest that diabetes
mellitus can cause OSA through
mechanisms involving muscle tone
reduction. Diabetes can cause nerve

damage (neuropathy) that controls the
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muscles around the pharynx, leading to
weakness and vulnerability to collapse
during sleep. The study found a statistically
significant relationship (p-value 0.045).
Other studies also found that obstructive
sleep apnea can worsen diabetes mellitus
through intermittent  hypoxia, = which
increases sympathetic activity and leads to
chronic oxidative stress and inflammation.
This contributes to glucose metabolism
disorders. The adverse effects of hypoxia
can also directly affect the function of
pancreatic beta cells, liver, and adipose
tissue, all of which are involved in glucose

homeostasis.2426

In this study, a significant relationship
was found between diabetes mellitus and
hypertension, with a crude OR of 22.4 and
an OR adjusted for OSA severity, gender,
and history of diabetes mellitus of 4.25, and
this relationship is statistically significant (p
< 0.05).In theory, diabetes mellitus is
related to hypertension through insulin
resistance, which increases sympathetic
nerve activity, endothelial dysfunction,
sodium and water resistance, increased
RAAS activity, and increased production of
clotting factors and inflammatory mediators
that can damage blood vessels.?” Studies
by Guanghong et al. and Prisilia et al.,
examining the relationship between
diabetes mellitus and hypertension, found
that diabetes mellitus can increase the
incidence of hypertension.?® Jia et al. study
found that 80% of subjects with diabetes



mellitus had hypertension and had a 2- to

4-fold increased risk of hypertension.?®

In this study, 28 OSA subjects had a
BMI 223 kg/m?2. Jo et al. in Korea found that
a BMI 223 kg/m? is associated with OSA.
Jehan et al. in America found different
results, showing that a BMI =225 kg/m? is
associated with OSA. These differing
findings may be due to ethnic differences.
In Asian populations, BMI associated with
OSA is lower compared to Caucasian
populations, possibly due to smaller jaw
size and higher airway collapsibility.30!
BMI in this study was divided into two
groups: BMI 223 kg/m? and BMI < 23 kg/m?
because BMI 223 kg/m? is considered the
BMI threshold for hypertension risk defined
by the Asia-Pacific region, specifically for
Asia. However, only one study has
researched cut-off points at a BMI of 22.4
kg/m?, which is considered suitable for
Indonesia. This lower threshold compared
to Europe is due to the tendency of Asian
populations to have a higher body fat
percentage with a lower BMI compared to
European populations. This is known as the
Yudkin-Yajnik (Y-Y) paradox. Differences
in body composition are thought to be
related to a higher body fat percentage and
prevalence of abdominal obesity in Asian
populations, thereby increasing the risk of

hypertension.32-34

In this study, 70.8% of subjects had a
BMI 223 kg/m? and 29.2% had a BMI < 23

kg/m?. In terms of strength of the
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relationship, BMI has a strong association
with the occurrence of hypertension, as
seen in the crude OR of 17.71 and the OR
adjusted for OSA severity, gender, and
history of diabetes mellitus of 4.44, and this
relationship is statistically significant (p <
0.05).

In theory, BMI is related to
hypertension through activation of the
sympathetic  nervous system, intra-
abdominal and intra-vascular fat amounts,
kidney sodium retention leading to
increased reabsorption, changes in
cytokine derivatives (leptin and
hyperinsulinemia), and renin-angiotensin
system, which are considered to play an
important role in the pathogenesis of
obesity-related hypertension.?® Studies by
Hong Seok Lee et al., Fariha et al., and
Asyafah et al., looking at the relationship
between BMI 223 kg/m? and hypertension,
found that BMI is significantly associated
with hypertension. All three studies also
found that subjects with BMI 223 kg/m? had
an increased risk of hypertension and found
a p-value <0.05, further demonstrating the
strong association between BMI 223 kg/m?

and hypertension.36:37

In this study, 28 samples with OSA
were found to be male. Men have a higher
prevalence of OSA compared to women,
with a study explaining that the prevalence
ratio of men affected by OSA compared to
women is as high as 3:1. This is due to

physiological differences where estrogen



can help maintain airway patency by
increasing upper respiratory muscle activity
and differences in fat distribution (in males,
fat distribution is visceral, whereas in
females, it is peripheral; visceral fat
accumulation around the neck and chest
can compress the airway, especially during
sleep when throat muscles relax). Pressure
from visceral fat can narrow or block the
airway, triggering apnea episodes or
reduced airflow during sleep. The length of
the upper respiratory tract is found to be
higher in males than in females, which is
associated with a higher tendency for
airway collapse. In the study by Duarte et
al.,, it was found that being male is
associated with the occurrence of OSA (p-
value <0.001).38 In this study, there were 37
male subjects and 11 female subjects.
Regarding their relationship, it turns out that
being male has a strong association with
the occurrence of hypertension, as seen
from the crude OR of 23 and the OR
adjusted for OSA severity, history of
diabetes mellitus, and BMI of 5.3, which is
statistically significant (p <0.05).

In theory, males tend to have a higher
incidence of hypertension compared to
females. However, when females reach
menopause, estrogen levels tend to
decrease, and the risk of hypertension
becomes similar to that of males. Estrogen
can stimulate the production of nitric oxide
(NO), which is a protective mechanism
against hypertension. Nitric oxide is a

naturally produced vasodilator that controls
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vascular tone and thus regulates blood
pressure. However, menopause does not
have a precise age range but generally
begins around age 45 and ends around age
65.39’40

Research by Falah et al. and Deffiana
et al., examining sociodemographic factors
influencing the occurrence of hypertension,
found that hypertension is more likely to
occur in males. Deffiana et al.'s study in
Indonesia showed that males have an
increased risk of hypertension compared to
females.*'*? However, in a study by
Kusumawaty et al., a comparison found
that 58% were females and 42% were
males suffering from hypertension. These
differing findings are due to the age of the
population used in the study. The subjects
used in the study were mostly over 60 years
old.** As explained earlier, women over the
age of 60 experience menopause, which
ultimately leads to estrogen loss, reducing

the risk factor for hypertension.

Multivariate Analysis

Multivariate analysis was conducted
to determine whether variables that were
found to be significant in bivariate testing
maintained their  significance  when
controlled for other variables. Variable
selection was performed after bivariate
analysis, focusing on variables with P-
values < 0.25. These variables were further

analyzed using multivariate logistic



regression analysis. They were considered
suitable candidates for inclusion in the
multivariate logistic regression analysis.
The candidate variables for analysis
included the severity of OSA, gender, BMI,
and history of diabetes mellitus.

In the multivariate analysis, gender
was found to be the most significant
variable contributing to hypertension. This
may be due to most of the samples being
male, with hypertension more likely to occur
in males than females. Additionally, the
severity of OSA was observed to still be
associated with hypertension. The crude
odds ratio obtained was 15.4, which
changed to 4.53 after controlling other
variables. The difference in OR values is
hypothesized to be because each variable
included in the multivariate analysis has a
strong relationship and acts as a
confounding factor. Gender, severity of
OSA, BMI, and history of diabetes mellitus
were identified as confounding factors,
evidenced by the difference in crude OR
and adjusted OR >10% for these variables.
OR >1 obtained for gender, severity of
OSA, BMI, and history of diabetes mellitus
indicates a  statistically  significant
association with hypertension (p-value
<0.05).

Strengths and Limitations of the Study

Based on the data and discussions
provided, obstructive sleep apnea (OSA)

being one of the contributing factors.
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Studies have established a link between
OSA and hypertension. While studies have
established a link between OSA and
hypertension, some research shows
conflicting results and does not thoroughly
explore the impact of OSA severity on
hypertension incidence. Therefore, this
study's focus on OSA severity is a
significant strength. Additionally, this study
employed multivariate analysis to assess
the strength of the relationship between
OSA and hypertension after controlling
other variables. However, a notable
limitation of this study is the small sample
size, which may impact on the
generalizability of the findings and reduce

the statistical power of the analysis.

Conclusion

In conclusion, there is a significant
influence of the severity of Obstructive
Sleep Apnea (OSA) on the occurrence of
hypertension at Siloam Hospitals Lippo
Village, after adjusting for the three

variables.
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