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ABSTRACT

Background: Obesity is one of the biggest public health problems in the world. Obesity is
associated with various health problems, decreased quality of life and death. Obesity is known to
have an impact on women's lives, namely Polycystic Ovary Syndrome (PCOS) which if not treated
immediately can cause sleep apnea. This study aims to analyze the relationship between obesity and
PCOS and sleep apnea.

Subjects and Method: This research is a systematic review and meta-analysis. Population =
women, Intervention = obesity, Comparison = not obese, Outcomes = PCOS and sleep apnea. Article
searches through journal databases include: PubMed, Science Direct, Google Scholar, and
Springerlink. The keywords used are obesity OR obese AND PCOS OR “Polycystic Ovary Syn- drome”
AND “sleep apnea” OR “Poor Sleep” OR “obstructive sleep apnea”. Articles were selected with the
help of PRISMA flow diagrams. Inclusion criteria include full-text articles with obser- vational
studies, multivariate analysis results in the form of aOR values and published from 2012- 2021.
Eligible articles were analyzed using the Revman 5.3 application.

Results: Eighteen articles from the United States, Brazil, China, Turkey, Iraq, Pakistan, Sri Lanka,
Korea, West Africa, East Africa, Nigeria and the United Kingdom were included in the meta- analysis.
A meta-analysis of the results of the case-control study design subgroup (4 articles) and the cross-
sectional study (4 articles) showed that obese women had a 1.14-fold increased risk of developing
PCOS compared to non-obese women (aOR = 1.14; 95% CI = 1.03 to 1.26; p= 0.010). A meta-analysis
of 10 cross-sectional studies showed that obese women increased the risk of developing sleep apnea
4.66 times than non-obese women (aOR = 4.66; 95% CI = 3.23 to 6.71; p =

<0.001).

Conclusion: Obesity is a risk factor for PCOS (Polycystic Ovary Syndrome) and sleep apnea in
women.
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BACKGROUND food, low physical activity, genetic factors,

Obesity is one of the biggest public health psychological influences, socioeconomic sta-
problems in the world. The reason is becau- tus, age which contribute to changes in
se of the increase in consumption of fast energy balance and lead to obesity (Barasi,
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2009).

Obesity is associated with various
health problems, decreased quality of life
and death (Ryan et al.,, 2014). Obesity is
known to have an impact on women's lives,
namely Polycystic Ovary Syndrome (PCOS),
if not treated immediately it can cause sleep
apnea (Ferreira et al., 2010).

The prevalence of PCOS in the world
ranges from 5-10% in women of child-
bearing age, in the Southwestern United
States it is around 4% and in India it is
around 9.13%. According to the National
Institute of Health (NIH), the prevalence of
PCOS increased from 6.5% to 6.8% (Sadeeqa
et al., 2018). PCOS women in Indonesia in
2000 were found to be 7,419,468 (Muharam
etal., 2018).

The exact cause of PCOS is not known,
but PCOS has been associated with insulin
resistance and obesity (Ndefo et al., 2013).
The majority of women with PCOS experien-
ce insulin resistance as much as 50% - 90%.
Insulin resistance also underlies the associa-
tion of PCOS with dysmetabolic features
(Barber et al., 2019).

In obese patients, insulin resistance
and hyperinsulinemia can increase andro-
gen secretion and can also decrease SHBG-
binding globulin levels, which can lead to
hyperandrogenemia. Resulting in dysfuncti-
on of the hypothalamic-pituitary-ovarian
axis. This results in an increased LH to FSH
ratio and relative FSH insufficiency, allowi-
ng follicular development to stall with ano-
vulation and polycystic ovaries. Obesity can
increase the release of several growth factors
and inflammatory factors, which causes the
ovaries to produce more androgens and
inhibit the aromatization of androgens to
estrogens (Wang et al., 2016).

Based on polysomnography, 66% of
women with PCOS and 4% of non-PCOS ex-
perienced respiratory tract disorders during
sleep (OR= 46.5, 95% CI= 14.6 to 148.4; p=
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0.001). After adjustment for BMI and waist
circumference (regression analysis), the di-
fference was no longer significant (p= 0.993
and p= 0.931) (Suri et al., 2016). PCOS tri-
ggers a decrease in REM sleep in the obese
group without PCOS. The cause of decreased
REM sleep in PCOS is unknown. The rela-
tionship between OSA severity and waist-to-
hip ratio and increase in serum testosterone
over time contributes to the increased
prevalence of OSA with PCOS (Hachul et al.,
2019).

Obesity causes several chronic diseas-
es, and 40-90% of obese patients show signs
and symptoms of sleep apnea (Kim and Lee,
2017). Sleep apnea occurs significantly in
40% of normal body weight, and 70% in
obese sleep apnea patients. A 10% weight
gain was associated with a 6-fold increase in
the incidence of sleep apnea, and a 10%
weight loss was estimated to reduce 26% in
the apnea-hypopnea index (Wolk et al.,
2003). The prevalence of moderate to severe
sleep apnea (AHI > 15) is 3-23%. Obesity is a
major factor for sleep apnea. Among over-
weight women, the prevalence is approxima-
tely 5 times higher than that of non-obese
(20% vs. 4%) (Antonaglia and Passuti,
2021).

Weight loss in sleep apnea patients
causes a significant decrease in apnea fre-
quency. The precise mechanism underlying
the effect of obesity on the risk of sleep
apnea remains unclear. This may be related
to the effects of fat deposition on airway
anatomy or changes in upper airway func-
tion. Weight loss has been shown to be
associated with a reduction in upper airway
collapse in sleep apnea (Wolk et al., 2003).

Sleep apnea and obesity affect the
occurrence of PCOS, many young people
today ignore a healthy lifestyle without
thinking about the effects that will arise
later in life in reproductive age, one of
which is obesity. This study aims to deter-
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mine the risk of obesity for polycystic ovary
syndrome (PCOS) and sleep apnea.

SUBJECTS AND METHOD

1. Study Design

The study design used in this research is a
systematic review and meta-analysis, using
PRISMA flow diagram guidelines. Search
articles through journal databases including
PubMed, Google Scholar, Science Direct,
Researchgate and Springerlink. The articles
used in this study are articles that have been
published from 2012-2021.

The keywords to search for articles
were as follows: obesity OR obese AND
PCOS OR “Polycystic Ovary Syndrome” AND
sleep apnea OR “poor sleep” OR
“Obstructive sleep apnea”.

2. Inclusion Criteria

In this study, the inclusion criteria werefull-
text articles using an observational study
design in English, the analysis used was
multivariate with adjusted Odds Ratio
(aOR), the research subject is a woman, the
title is appropriate to mention the relation-
ship of obesity with PCOS and sleep apnea,
the outcome is PCOS and sleep apnea.

3. Exclusion Criteria

Exclusion criteria in this study include ar-
ticles published before 2012, primary study
articles with research designs other than
observational, articles that use other than
English and have been meta-analyzed onthis
topic previously.

4. Operational Definition of Variables
In formulating research problems here
using PICO. Population is a woman, Inter-
vention is obesity, Comparison is not obe-
sity, Outcomes is the incidence of Polycystic
Ovary Syndrome (PCOS) and sleep apnea.
Obesity is an imbalance in the amount of
food intake compared to energy expenditure
by the body.

Polycystic Ovary Syndrome (PCOS) is
an endocrine disorder that affects women of
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reproductive age.

Sleep apnea is the onset of abnormal
episodes of respiratory rate associated with
narrowing of the upper airways in the sleep
state, which can be in the form of respire-
tory arrest /apnea or decreased ventilation/
hypoapnea.

5. Instrument

The quality of research articles was assessed
using the Critical Appraisal Checklist for
cross-sectional Study, Case Control and
Cohort published by CEBM University of
Oxford 2014 (CEBM, 2014).

6. Data Analysis

Articles were collected using PRISMA Flow
diagrams and analyzed using the Review
Manager application (RevMan) 5.3 by calcu-
lating effect size and heterogeneity to deter-
mine the combined research model and
form the final result of the meta-analysis.

RESULTS

This study deals with the relationship bet-
ween obesity and PCOS and sleep apnea. It
consists of 18 articles from 4 continents, na-
mely 6 research articles from the Americas,
8 research articles from the Asian continent,
3 research articles from the African
continent and 1 research article from the
European continent.

The search for articles was carried out
using a database based on the PRISMA flow
diagram in Figure 1 after the study quality
assessment was carried out, there were 18
articles that met the quantitative require-
ments so that they could be included in a
systematic study and meta-analysis. Of the
18 articles, they were divided into 2 cate-
gories according to the outcome of the inter-
vention, namely 8 articles for the incidence
of PCOS and 10 articles for the incidence of
sleep apnea.

Research Quality Assessment
Assessment of the quality of research artic-
les using the Critical Appraisal Checklist for
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Case-control Study which can be seen in
table 1. The criteria for evaluating articles
with case-control and cross-sectional study
designs are as follows:

1. Is the study designed to answer the
hypotheses associated with obesity as a
risk factor for PCOS and sleep apnea?

2. Does the study design clearly explain the
causal relationship between exposure and
disease?

3. Are population characteristics clearly
described?

4. Was the selection of respondents based
on clear eligibility criteria?

5. Is the sample representative of the target
population (sample size and sampling
method)?

6. Is obesity clearly defined?

7. Is a valid measurement of obesity using
microtoise and weight scales?

8. Are PCOS and sleep apnea clearly
defined?

9. Is the determination of PCOS based on
ultrasound diagnostics or from the
Rotterdam criteria? As for sleep apnea
based on the Berlin questionnaire or the
STOP-BANG questionnaire?

10. Are confounding factors in PCOS and
sleep apnea clearly defined (age, physical
activity, family history of PCOS, family
history of snoring, lifestyle)?

11.Is there any control or adjustment for
confounding factors?

12.Does the study clearly report the number
of respondents?

13.Does the study clearly display the
adjusted odds ratio and confident interval
in PCOS and sleep apnea?

14. Did the study use multivariate analysis?

After assessing the quality of the study,

as many as 18 articles were divided into 2

categories according to the dependent va-

riable included in the meta-analysis quan-

titative synthesis process using RevMan 5.3.

Articles identified R Delete duplicate data
through database search (n=21)
(n = 657)

Articles issued (n= 314)
Irrelevant title (n= 128)

Filtered articles » Not a cross sectional study (n=98)
Articles not in English

— 626 g
(n fi3 ) (= 11)
$ Articles are not full text (n = 77)

Complete articles deemed
eligible (n= 322)

Research conducted in a

Full articles issued with reasons (n= 304)
Data analysis is not logistic regression
(n=100)

Articles do not include aOR (n=87)

v Non-obese intervention (n=60)

Outcome not PCOS and sleep apnea (n= 57)

systematic review and
meta-analysis
(n=18)

Figure 1. PRISMA flow diagram
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Figure 2. Map of the research area

Table 1. Assessment of research quality in case-control study and cross-sectional

study designs
Primary Study Criteria Total
i 2 3 4 5 6 7 8 9 10 11 12 13 14

Jamil et al. (2015) 5 5 5 5 5 5 4 5 5 3 5 5 5 5 67
Bedrick et al. (2020) 5 5 5 55 43 5 5 5 5 5 5 5 67
Branavan et al. (2020) 5 5 5 5 5 5 3 5 5 5 5 5 5 5 68
Lone et al. (2020) 5 5 5 55 3 4 5 5 4 5 5 5 5 66
Liet al. (2014) 5 5 5 55 5 4 5 5 3 5 5 5 5 67
Esmaeilzadeh et al. (2015) 5 5 5 5 5 5 3 5 3 4 5 5 5 5 65
Usta et al. (2018) 5 5 5 5 5 5 4 5 5 5 5 5 5 5 69
Kogure et al. (2019) 5 5 5 55 55 5 5 4 5 5 5 5 69
Wall et al. (2012) 5 5 5 555 4 5 3 5 5 5 5 5 67
Yu et al. (2014) 5 5 5 55 43 4 3 3 5 5 5 5 62
Tock et al. (2014) 5 5 5 55 55 5 4 3 5 5 5 5 67
Chen et al. (2014) 5 5 5 5 5 55 4 4 5 5 5 5 5 68
Kim dan Lee. (2017) 5 5 5 55 55 5 5 4 5 5 5 5 69
Barros et al. (2018) 5 5 5 55 4 3 4 4 3 5 5 5 5 63
Oyefabi. (2019) 5 5 5 55 5 3 5 5 5 5 5 5 5 68
Awopeju et al. (2020) 5 5 5 55 55 5 4 5 5 5 5 5 69
Pallangyo et al. (2021) 5 5 5 5 5 5 4 4 3 5 5 5 5 5 66
Macewan et al. (2021) 5 5 5 5 5 5 3 4 3 4 5 5 5 5 64
www.thejmch.com 436
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Table 2 Description of the primary studies included in the meta-analysis (Obesity on Polycystic Ovary Syndrome)

Author Count Study Desien Sampl P I C (0]

(Year) ry udy Desig ample Population Intervention Comparison Outcome
Jamil et al. 26 (263 Case, . . Polycystic Ova
(2015) Iraq Case Control g 63 (c on%r ol) Women, age 18-39 year Obesity Non Obesity Syn}al};m o (chs)
Bedrick et al. Amerik 101 (51 Case, 50 . . Polycystic Ovary
(2020) a Case Control control) Women, age 18 year Obesity Non Obesity Syndrome (PCOS)
Lone et al. Pakista 470 (235 Case, . . Polycystic Ovary
(2020) n Case Control 235 control) Women, age 25-29 year Obesity Non Obesity Syndrome (PCOS)
Branavanetal. Sri 165 (55 Case, 110 . . Polycystic Ovary
(2020) Lanka Case Control kontrol) Women, age 19 year Obesity Non Obesity Syndrome (PCOS)
Lietal. (2014) Cina Cross- Sectional 833 Women age 20 year Obesity Non Obesity g;gfryosrtrllz (()13’833)
Esmaeilzadeh . . . Polycystic Ovary
etal. (2015) Iran Cross- Sectional 175 Women, age 18 — 38 year Obesity Non Obesity Syndrome (PCOS)
Usta et al. . . . . Polycystic Ovary
(2018) Turki Cross- Sectional 124 Women, age 18 — 40 year Obesity Non Obesity Syndrome (PCOS)
éo(;glugr)e etal. Brasil  Cross- Sectional 94 Women, age 18 — 39 year Obesity Non Obesity g;gicryosrtrllz ?1;]838)

Table 3 Description of the primary studies included in the meta-analysis (Obesity on Sleep apnea)
Author . | I C (o)
(year) Country Study Design  Sample Population Intervention Comparison Outcome

Wall et al. (2012) Inggris Cross- Sectional ~ 1.073 Women, age 18 - 50 year Obesity Non Obesity Sleep Apnea
Yu et al. (2014) Cina Cross-sectional 966 Women, age 30 - 60 year Obesity Non Obesity Sleep Apnea
Tock et al. (2014) Brasil Cross-sectional 38 Women, age 16 — 45 year Obesity Non Obesity Sleep Apnea
Chen et al. (2014) UsS Cross-sectional 2.911 Women, age 20 year Obesity Non Obesity Sleep Apnea
Kim dan Lee. (2017) Korea Cross-sectional 34 Women, age 36 year Obesity Non Obesity Sleep Apnea
aBlaléo(f 1%6)3 Carvalho et Brasil Cross-sectional 232 Women, age 45 year Obesity Non Obesity Sleep Apnea
Oyefabi (2019) West Africa  Cross-sectional 694 Women, age 44 year Obesity Non Obesity Sleep Apnea
Awopeju et al. (2020)  Nigeria Cross-sectional 362 Women, age 44-65 year Obesity Non Obesity Sleep Apnea
Macewan et al. (2021) US Cross-sectional 6.331 Women, age 18 year Obesity Non Obesity Sleep Apnea
Pallangyo et al. (2021)  East Africa  Cross- Sectional  1.974 Women, age 18 year Obesity Non Obesity Sleep Apnea
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Odds Ratio Odds Ratio

Study or Subgroup _ log[Odds Ratio] SE Weight IV, Random, 85% CI IV, Random, 95% CI
1.1.1 Case-Control
Bedrick 2020 1.8021 0503 1.0% 6.70 [2.50, 17.96]
Branavan 2020 00953 0.0436 199% 1.10 {1.01, 1.20) "
Jamil 2015 0.1398 0.0464 1986% 1.15[1.05, 1.28) -
Lone 2020 02311 0.0466 195% 1.26 [1.15, 1.38] s
Subtotal (35% CI) 60.1% 1.21 [1.05, 1.39) )
Heterogeneity: Tau® = 0.01; Chi* = 16.70, df = 3 (P = 0.0008);. I* = 82%
Test for overall effect: Z = 2.61 (P = 0.009)
1.1.2 Cross-sectional
Esmaeilzadeh 2015 04943 07509 05% 0.61{0.14, 2.66] ——
Kogure 2019 07227 2011 01%  2.06(0.04, 106,08} g
Li 2014 0.1222 0.0473 194% 1.13[1.03, 1.24) o
Usta 2018 00202 0.0434 200% 0.98 [0.90, 1.07] !
Subtotal (95% Cl) 39.9% 1.05[0.93, 1,18} 3
Heterogeneity: Tau* = 0.01, Chi* =555, df = 3 (P = 0.14); I* = 46%
Test for overall effect: Z = 0.77 (P = 0.44)
Total (95% CI) 100.0% 1.14 [1.03, 1.26] P

- i ' i J
Heterogeneity: Tau* =0.01; Chi* = 29,77, df = 7 (P = 0,0001). I* = 76% '001 01 1 10 100'

Tost for overall effect: Z = 2.48 (P = 0.01)

Test for subaroup differences: Chi* = 2.30, df = 1 (P = 0.13), I* = 56.6% Non-obesity Obesity

Figure 3. Forest plot of the relationship between obesity
and polycystic ovary syndrome (PCOS)
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Figure 4. Funnel plot of the relationship between obesity
and polycystic ovary syndrome (PCOS)
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Relationship between Obesity and
Polycystic Ovary Syndrome (PCOS)

1. Forest Plot

Forest plot Figure 3 shows that there is a
relationship between obesity and PCOS.
Women of childbearing age with obesity had
a risk of developing PCOS 1.14 times than
those who were not obese, and it was

statistically significant (aOR= 1.14; 95% Cl=
1.03 to 1.26; p= 0.010). The forest plot meta-
analysis also showed a high heterogeneity of
effect estimates between primary studies (I12=
76%). Thus, the calculation of the average
estimated effect of obesity on PCOS is carried
out using a random effect model approach.

Odds Ratio Odds Ratio
Study or Subgroup __log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Barros 2018 22407 04634 B80%  940[3.79, 23.31) —
Chen 2014 23115 0.1895 138%  10.09[6.96, 14.63) -
Emidge 2021 1.3244 00322 157% 3.76 (3.53, 4.00) '
Kim dan Lee 2017 1.029 05356 69% 2.80[0.98, 8.00) == =
Macewan 2021 15151 05977 ©60%  4.55[1.41 14.68) T—
Qyefabi 2019 2.7587 03836 95%  15.78[7.44,33.47 et
Pallangyo 2021 0.8755 0.1468 144% 240 (1.80, 3.20} ]
Tock 2014 30301 11924 21% 20.70(2.00, 214.25) 4
Wall 2012 0.7275 00484 157% 2.07(1.89,2.27) .
Yu 2014 1.3324 04595 81% 3.79 (154, 9.33) S
Total (95% Cl) 100.0% 4.66 [3.23,6.71) &
Heterogeneity: Tau® = 0.22; Chi* = 179.44, df = 9 (P < 0.00001); I = 95% '0.01 0'1 1 1'0 100'

Test for overall effect: Z = 8.24 (P < 0.00001)

Non-obesity Obesity

Figure 5. Forest plot of the relationship
between obesity and sleep apnea
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Figure 6. Funnel plot of obesity and sleep apnea

2. Funnel Plot
The funnel plot in Figure 4 shows that
there is a tendency for effect estimates to
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be slightly more on the right of the average
effect estimation line than the left. Thus, the
funnel plot shows a slight publication
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bias, because the distribution of the
estimated effects lies to the right in the
direction of the diamond in the forest plot of
Figure 3, the publication bias tends to
overestimate the previous effect.

The relationship between obesity and
sleep apnea

1. Forest plot

Forest plot images show that there is a
relationship between obesity and sleep
apnea. Women of childbearing age with
obesity had a risk of developing sleep apnea
4.66 times than those who were not obese,
and this association was statistically
significant (aOR= 4.66; 95% CI = 3.23 to
6.71). Funel plots in this meta-analysis also
demonstrated heterogeneity of effect
estimates between primary studies low (I2=
35%). Thus, the calculation of the average
effect estimate is carried out using a fixed
effect model approach.

2. Funnel plot

The funnel plot in the figure shows a more
or less symmetrical distribution of the
estimated effect between studies to the
right and left of the estimated vertical line.
Thus, the funnel plot does not indicate
publication bias.

DISCUSSION

This systematic review and meta-analysis
research takes the topic of the relationship
between obesity and polycystic ovary syn-
drome (PCOS) and sleep apnea. The inde-
pendent variable in this study was obesity
and the dependent variables analyzed were
polycystic ovary syndrome (PCOS) and sleep
apnea. This intervention was designed to
determine whether obesity is a risk factor for
PCOS (polycystic ovary syndrome) and sleep
apnea with a case-control and cross-sectio-
nal study design.

This meta-analysis study uses 18 pri-
mary study articles identified from around
the world from 2012 to 2021. This systema-
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tic review and meta-analysis study uses
previous primary studies that have contro-
lled for confounding factors which can be
seen from the inclusion criteria of previous
primary studies. used is the result of
multivariate analysis in the form of adjusted
odds ratio (aOR).
1. Obesity with Polycystic Ovary Syn-
drome (PCOS)
There are 8 observational research articles
as a source of meta-analysis of obesity as a
risk factor for PCOS. The eight articles
consisted of 2 study designs, namely 4 case-
control articles and 4 cross-sectional artic-
les. The subgroup results show that there is
an association between obesity and PCOS.
Women of childbearing age with obesityhad
a risk of developing PCOS 1.14 times
compared to non-obese, and it was statisti-
cally significant (aOR= 1.14; 95% CI= 1.03
to 1.26; p= 0.010). In the funnel plot, there
is a tendency for the estimated effect to be
slightly more on the right side of the
average effect estimation line than on the
left. Thus, the forest plot shows a slight
publication bias because the distribution of
effect estimates lies to the right in the
direction of the diamond.

The results of this study are in line
with Greenwood et al, (2020), that obesity
has a risk of developing PCOS by 6.89
times. Women with PCOS who are obese if
not treated properly will worsen their
metabolic health (aOR= 6.89; 95% Cl= 2.70
t0 17.62; p <0.010). Obesity can amplify the
occurrence of hyperandrogenism in PCOS,
which causes an increase in testosterone
and a decrease in SHBG. Women with
PCOS show high insulin resistance which
leads to hyperinsulinemia (Messinis et al.,
2015).

Zangeneh et al. (2012), stated that
reproductive function in women with PCOS
is highly dependent on body weight and
metabolic status of 2.98 (aOR = 2.98; 95%
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CI= 0.96 to 9,17; p= 0.058). Reproductive
function in women with PCOS is associated
with an increased risk of infertility and can
have a negative effect if pregnancy occurs.
The results of the study reported the level of
anxiety, depression and aggression in PCOS
women with obesity.

This was support by a study of Ding et
al, (2019), showing that obesity was a risk
factor for PCOS by 0.48 times (aOR= 0.48;
95% CI= 0.34 to 0.69; p <0.001). Obesity
can affect reproductive function, especially
disrupting neuroendocrine and ovarian
function which causes anovulation. PCOS is
characterized by phenotypic heterogeneity
and various metabolic complications which
are important causes of severe stress. In this
study, it was also reported that PCOS suffe-
rers suffer from mental health disorders.

Obesity often occurs in women with
PCOS, the increase in size in obese women
with PCOS also has an impact on one of
them, namely an increase in upper airway
obstruction. In obese women with PCOS, the
incidence of sleep apnea increases from 41 to
58%. Thus, obese women with untreated
PCOS can have long-term effects and lead to
other health problems (Hachul et al., 2019).
In line with this study, Mokhlesi et al, (2012)
stated that women with obesity and PCOS
can increase the occurrence of sleep apnea
by 1.23 times (aOR= 1.23; 95% CI= 1.11 to
1.36; p < 0.001).

The association of sleep apnea preva-
lence in PCOS women is not only due to an
increase in BMI, but is more closely related
to the level of visceral adiposity. Visceral fat
appears to be more metabolically active and
high amounts of visceral fat are at increased
risk for sleep apnea. Women with PCOS
usually have a high prevalence of visceral
adiposity such as from waist to hip. High
androgen levels increase the occurrence of
central obesity which in turn causes sleep
apnea (Tasali et al., 2008).

www.thejmch.com

The things those obese women with
PCOS need to do are firstly exercise regular-
ly, with regular exercise can help for weight
loss. Weight loss is done to reduce the
amount of central fat which aims to reduce
insulin resistance and reduce the amount of
androgen hormones whose production is
associated with obesity conditions. The se-
cond is calorie restriction, calculating carbo-
hydrate intake, consuming high protein,
eating fruits and vegetables and avoiding
calorie-dense snacks (Anisya et al., 2019).

2. Obesity with sleep apnea

The results of the meta-analysis of the rela-
tionship between obesity and sleep apnea
using 10 primary study articles with a cross-
sectional study design showed that obesity
was a risk factor for sleep apnea by 4.66
times compared to those who were not
significantly obese. This study shows that
there is a publication bias which is chara-
cterized by the spread of the plots that are
not symmetrical to the right and left. Where
the right plot is 4, the left plot is 5 and there
is 1 that touches the vertical line.

The results of the analysis of 10 artic-
les on obesity can cause sleep apnea,
supported by Chen et al. (2014) that
obstructive sleep apnea is significantly
influenced by being overweight by 24.23
times after adjusting for demographic fac-
tors, lifestyle, blood pressure and psycho-
logical distress (aOR= 24.23; 95% Cl=
15.20 to 38.61). Obesity can increase fat
deposits around the upper airway, narrow
the upper airway, and reduce muscle activity
that causes airway collapse during sleep.

Park et al, (2021) showed that obesity
has a risk of sleep apnea by 2,983 times.
Sleep apnea significantly occurs in 30% of
normal body weight and 70% is experienced
by someone who is obese (Wolk et al., 2003).

Weight gain by 10% can increase the
risk of sleep apnea 6-fold. Weight gain can

441


http://www.thejmch.com/

Jayanti et al./ Correlations between Obesity, Polycystic Ovary Syndrome, and Sleep Apnea

affect the airway during sleep through
several mechanisms. The mechanisms are 1)
an increase in peripharyngeal fat accumula-
tion that causes upper airway constriction,
2) affecting the nervous compensatory
mechanisms to maintain airway potential, 3)
respiratory system instability, and 4) a
decrease in functional residual capacity due
to a resultant decrease in airway caudal
traction stability. the top (Punjabi, 2008).

Obesity is one of the most common
risk factors for sleep apnea. It is estimated
that almost 30% of patients with a BMI 30
kgBW/mz2 and 50% of patients with a BMI
40 kgBW/m?2 suffer from sleep apnea (Plen
and Pack, 2010). Accumulation of fat in the
area of the tongue that makes the tongue
become larger or in the neck area which
causes narrowing of the upper airway. This
will cause symptoms of snoring during
sleep. Snoring is an early symptom due to
narrowing of the upper airway during sleep.
If there is progressive narrowing of the
upper airway in the patient, it will cause
sleep apnea (Downey, 2012).

From the results of this study, obesity
is a risk factor for PCOS and sleep apnea in
women. The limitations of this study are
publication bias and search bias.

AUTHORS CONTRIBUTIONS
Saktryana Endang Ragil Jayanti is the main
researcher who chooses the topic, conducts
a search for data collection in this study.
Vitri Widyaningsih and Uki Retno Budi-
hastuti conducted data analysis and revie-
wed research documents.

FUNDING AND SPONSORSHIP
This study is self-funded.

CONFLICT OF INTEREST
There is no conflict of interest in this study.

www.thejmch.com

ACKNOWLEDGMENT
The researcher would like to thank all those
who have helped in the preparation of this
article and also thank the database providers
PubMed, Science Direct and Google Scholar,
researchgate, and spingerlink.

Anisya V, Rodiani, Graharti R (2019). Ri-
siko infertilitas yang dapat dicegah
melalui penurunan berat badan pada
wanita obesitas policystic ovary syn-
drome (Risk of infertility that can be
prevented through weight loss in obe-
se women). Fakultas Kedokteran,
Universitas Lampung, 9, 267-275.
Retrieved from: http://juke.kedokte-
ran.unila.ac.id/index.php/medula/art
icle/view/2380

Antonaglia C, Passuti G (2014). Sleep and
breathing sleep breathing physiology
and disorders review obstructive sleep
apnea syndrome in non-obese patien-
ts. Sleep and Breathing, 1, 3. https://-
doi.org/10.1007/s11325-021-02412-1

Awopeju OF, Fawale MB, Anu S, Salami
OT, Adewole OO (2020). The risk of
obstructive sleep apnea and its asso-
ciation with indices of general and
abdominal obesity in a Nigerian fami-
ly practice clinic : a cross- sectional
study. Alex J Med, 56(1): 14—20.
https://doi.org/10.1080/20905068.2
019.1711304

Barasi M (2009). At a Glance ilmu gizi.
Erlangga. Jakarta.

Barber TM, Hanson P, Weickert MO,
Franks S (2019). Obesity and polycys-
tic ovary syndrome: implications for
pathogenesis and novel management
strategies. Clin. med. insight: Reprod.
Health, 13, 117955811987404. https:-
//doi.org/10.1177/1179558119874042

Barros de Carvalho MM, Quental Coutinho

R, Barros IML, Costa F, Medeiros

442


http://www.thejmch.com/
http://juke.kedokte-/

Jayanti et al./ Correlations between Obesity, Polycystic Ovary Syndrome, and Sleep Apnea

AKL, Lustosa TC, Medeiros CA, et al.
(2018). Prevalence of obstructivesleep
apnea and obesity among middle-aged
women: Implications for exercise
capacity. J Clin Sleep Med, 14(9):
1471-1475. https://doi.org/10.-
5664/jcsm.7316.

Bedrick BS, Eskew AM, Chavarro JE,
Jungheim ES (2020). Self-administe-
red questionnaire to screen for poly-
cystic ovarian syndrome. Women’s
Health Rep, 1(1): 566—573. https://-
doi.org/10.1089/whr.2020.0073

Branavan U, Wijesundera S, Chandraseka-
ran V, Arambepola C, Wijeyaratne C
(2020). In depth analysis of the asso-
ciation of FTO SNP (rs9939609) with
the expression of classical phenotype
of PCOS: a Sri Lankan study. BMC
Med. Genetics, https://doi.org/10.11-
86/s12881-020-0961-1

Chen X, Pensuksan W C, Lertmeharit S,
Gelaye B (2014). Obstructive sleep
apnea and multiple anthropometric
indices of general obesity and abdo-
minal obesity among young adults.
NIH Public Access. https://doi.org/-
10.11114/1jsss.v2i3.439

Ding W, Zhang F, Liu X, Hu L, Dai S, Li G,
Kong H, Guo Y (2019). Impact of
female obesity on cumulative live
birth rates in the first complete ovarian
stimulation cycle. Frontiers in
Endocrinol, 10(August), 1—7. https://-
doi.org/10.3389/fendo.2019.00516

Downey (2012). Obstructive sleep apnea.
Medscape Drugs Diseases and Proce-
dures. https://emedicine.medscape.-
com/article/295807-overview#a3

El Hayek S, Bitar L, Hamdar L H, Mirza
FG, Daoud G (2016). Polycystic ova-
rian syndrome: an updated overview.
Front. in Physiology, 7(APR), 1-15.
https://doi.org/10.3389/fphys.2016.0
0124.

www.thejmch.com

Esmaeilzadeh S, Andarieh hanbar, Ghadimi
R, Delavar MA Gajan (2015). Body
mass index and gonadotropin hormo-
nes (LH dan FSH) associate with
clinical symptoms among women with
polycystic ovary syndrome. Global J. of
Health Sci, 7(2): 101—-106. https:-
//doi.org/10.5539/GJHS.V7N2P101

Ferreira RC, Halpern G, Figueira S, Braga
F, Iaconelli A, Borges E (2010). Phy-
sical activity, obesity and eating ha-
bits can influence assisted reproduc-
tion outcomes. Women’s Health, 6(4):
517—524. https://doi.org/10.2217/wh-
€.10.40

Greenwood EA, Pasch LA, Cedars MI,
Huddleston HG. (2020). Obesity and
depression are risk factors for future
eating disorder-related attitudes and
behaviors in women with polycystic
ovary syndrome. Fertility and Sterili-
ty, 113(5): 1039—1049. https://doi.-
org/10.1016/j.fertnstert.2020.01.016

Hachul H, Polesel DN, Tock L, Carneiro G,
Pereira AZ, Zanella MT, Tufik S,
Togeiro SM (2019). Sleep disorders in
polycystic ovary syndrome: influence
of obesity and hyperandrogenism. rev
assoc med. bras, 65(3): 375—383.
https://doi.org/10.1590/1806-9282.-
65.3.375

Jamil AS, Alalaf SK, Al-Tawil NG, Al-Shawaf
T (2015). A case-control ob-servational
study of insulin resistance and
metabolic syndrome among the four
phenotypes of polycystic ovary
syndrome based on Rotterdam crite-
ria Female Fertility. Rep Health, 12 (1):
1—9. https://doi.org/10.1186/17-
42-4755-12-7

Kim J, Lee SY (2017). Obesity indicesrelated
to obstructive sleep apnea in obese
adults. J Biosciences Med, 05(10): 34—
43. https://doi.org/10.-
4236/jbm.2017.510004

443


http://www.thejmch.com/

Jayanti et al./ Correlations between Obesity, Polycystic Ovary Syndrome, and Sleep Apnea

Kogure GS, Ribeiro VB, Lopes IP, Furtado
M, Kodato S, Silva de Sa MF, Ferriani
RA, Lara da S, Maria dos Reis R
(2019). Body image and its relation-
ships with sexual functioning, anxiety,
and depression in women with poly-
cystic ovary syndrome. J Affective
Disorders, 253: 385 —393. https://-
doi.org/10.1016/j.jad.2019.05.006

LiR,YuG, Yang D, Li S, Lu S, Wu X, Wei Z,
Song X, et al. (2014). Prevalence and
predictors of metabolic abnormalities
in Chinese women with PCOS: a cross
-sectional study. BMC Endrocine Di-
sorder, https://doi.org/10.1186/1472-
6823-14-76

Lone NM, Riaz S, Eusaph AZ, Mein CA,
Wozniak EL, Xenakis T, Wu Z, Younis
S, Jolliffe DA, Junaid K, Martineau AR
(2020). Genotype-independent
association between vitamin D defi-
ciency and polycystic ovarian syndro-
me in Lahore, Pakistan. Sci Reports, 1—
8. https://doi.org/10.1038/s41598-
020-59228-4.

Macewan J, Kan H, Chiu K, Poon J L, Shinde
S, Ahmad NN (2021). Anti- obesity
medication use among over- weight
and obese adults in the united states:
2015—2018. Endocrine Prac- tice,
27(11):  1139-1148.  https://doi.-
org/10.1016/j.eprac.2021.07.004

Messinis IE, Messini CI, Anifandis G,
Dafopoulos K (2015). Polycystic ova-
ries and obesity. best practice and
research: Clin. Obstetrics and Gynae-
cology, 29(4): 479—488. https://doi.-
org/10.1016/j.bpobgyn.2014.11.001

Mokhlesi B, Scoccia B, Mazzone T, Sam S
(2012). Risk of obstructive sleep ap-
nea in obese and nonobese women
with polycystic ovary syndrome and
healthy reproductively normal wo-
men. Fertility and Sterility, 97(3):
786—-791. https://doi.org/10.1016/j.-

www.thejmch.com

fertnstert.2011.12.024

Muharam R, Purba JS, Hestiantoro A,Elvira
SD (2018). Profile on persona- lity
types and cortisol in polycystic ovarian
syndrome. Middle East Fertil Soc J,
23(3): 189-194. https://doi.-
org/10.1016/j.mefs.2017.12.001

Murti B (2018). Prinsip dan metode riset
epidemiologi (v) (Principles and me-
thods of epidemiological research (v).
Program Studi Ilmu Kesehatan Mas-
yarakat, Program Pascasarjana, Uni-
versitas Sebelas Maret.

Ndefo UA, Eaton A, dan Green MR (2013).
Polycystic ovary syndrome: a reviewof
treatment options with a focus on
pharmacological approaches. Pharm.
and Therapeutics, A Peer-Reviewed J.
for Formulary Management, 38(6):
336—355. http://www.ncbi.nlm.nih.-
gov/pubmed/23946629

Oyefabi A, Adetiba E, Leeshak EAO (2019).
Tuberculosis and the determinants of
treatment outcome in Zaria, North
West Nigeria. J. of Med. in the Tro-
pics, 19(2): 116—122. https://doi.org/-
10.4103/jomt.jomt

Pack P (2010). Sleep disorder breathing.
dalam: murray and nadel’s textbookof
respiratory medicine. In Saun- ders’s,
and imprint of Elsevier Inc (p. 5th ed).

Pallangyo P, Mgopa LR, Mkojera Z, Komba
M, Millinga J, Misidai N, Swai HJ,
Mayala H, Bhalia S, Wibonela S,
Janabi M (2021). Obstructive sleep
apnea and associated factors among
hypertensive patients attending a
tertiary cardiac center in Tanzania: a
comparative cross-sectional study.
Sleep Science and Practice, 5(1): htt-
ps://doi.org/10.1186/s41606-021-00-
069-z

Park DY, Kim JS, Park B, Kim H J (2021).
Risk factors and clinical prediction

444


http://www.thejmch.com/
http://www.ncbi.nlm.nih.-/

Jayanti et al./ Correlations between Obesity, Polycystic Ovary Syndrome, and Sleep Apnea

formula for the evaluation of obstruc-
tive sleep apnea in Asian adults. PLOS
One, https://doi.org/10.1371/journal-
.pone.0246399

Punjabi NM (2008). The epidemiology of
adult obstructive sleep apnea. In Pro-
ceedings of the American Thoracic So-
ciety. 5(2): 136—143). https://doi.-
org/10.1513/pats.200709-155MG

Ryan S, Crinion SJ, Mcnicholas WT. (2014).
Review obesity and sleep-disordered
breathing-when two “bad guys” meet.
J. Med, https://doi.org/10.1093/qj-
med/hcuo29

Sadeeqa S, Mustafa T, Latif S (2018).
Polycystic ovarian syndrome-related
depression in adolescent girls: a re-
view. J. of Pharm and Bioallied Sci,
10(2): 55. https://doi.org/10.4103/-
JPBS.JPBS_1 1

Suri J, Chatterjee B, Mittal P, Adhikari T.
(2016). Obesity may be the common
pathway for sleep-disordered breathi-
ng in women with polycystic ovary
syndrome. Sleep Medicine, 24, 32—
39. https://doi.org/10.1016/j.sleep.-
2016.02.014

Tasali E, Cauter E, Van, Hoffman L, Her-
mann DA (2008). Impact of obstruc-
tive sleep apnea on insulin resistance
and glucose tolerance in women with
polycystic ovary syndrome. J Clin
Endocrinol Metab, 10, 93. https://-
doi.org/10.1210/jc.2008-0925

Tock L, Carneiro G, Togeiro SM, Hachul H,
Pereira AZ, Tufik S, Zanella MT.
(2014). Obstructive sleep apnea pre-
disposes to nonalcoholic fatty liver di-
sease in patients with polycystic ovary
syndrome. Endocrine Practice, 20(3):
244—251. https://doi.org/10.4158/E-

www.thejmch.com

P12366.0R

Usta A, Avci E, Bulbul CB, Kadi H, Adali E
(2018). The monocyte counts to HDL
cholesterol ratio in obese and lean pa-
tients with polycystic ovary syndrome.
https://doi.org/10.1186/s12958-018-
0351-0

Wall H, Smith C, Hubbard R (2012). Body
mass index and obstructive sleep ap-
noea in the UK: a cross-sectional stu-
dy of the over-50s. Nature Publishing
Group, 21(4): 371—376. https://doi.-
0rg/10.4104/pcrj.2012.00053

Wang F, Dai W, Yang XH, Guo YH, Sun YP
(2016). Analyses of optimal body mass
index for infertile patients with either
polycystic or non-polycystic ovary
syndrome during assisted rep-
roductive treatment in China OPEN.
Nature Publishing Group. https://-
doi.org/10.1038/srep34538

Wolk R, Shamsuzzaman ASM, Somers VK.
(2003). Obesity, sleep apnea, and hy-
pertension. hypertension, 42(6): 1067
-1074. https://doi.org/10.1161/01.HY-

P.0000101686.98973.A3
YuQ, Yin G, Zhang P, Song Z, Chen Y (2014).
Distinct associations between

hypertension and obstructive sleep
apnea in male and female patients.
PLoS ONE, 9(11): 113076. https://-
doi.org/10.1371/journal.pone.0113076
Zangeneh FZ, Naghizadeh MM, Abedinia
N, Haghollahi F, dan Hezarehei D
(2012). Psychological Signs in Patien-
ts with Polycystic Ovary Syndrome. J.
of Family and Rep. Health, 6(4): 145—
152. http://search.proquest.com.ez-
proxybib.pucp.edu.pe:2048/docview/
1288357067?accountid=28391

445


http://www.thejmch.com/
http://search.proquest.com.ez-/

