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ABSTRACT

Introduction: Preeclampsia is a potentially dangerous pregnancy complication characterized
by high blood pressure and its prevalence is around 5-8% of all diseases that occur during
pregnancy. However, obstructive sleep apnea causes inflammation and oxidative stress
responses, endothelial damage, and metabolic disorders. purpose: the study to produce a risk
factor model for OSA (Obstruction Sleep Apnea) predictors of preeclampsia in pregnancy
Methodology: This type of observational analytic study was retrospective Case Control
design. carried out at Wahidin sudirfﬂh&ﬁoda\MQjokerto Hospital, Sakinah Mojokerto Hospital.
Mojokerto in October 2020- February 2021., sampling with proportional random sampling of
272 people, inclusion criteria for preeclampsia pregnant 20-32 mg and normal pregnant > 32
mg. samples in the case group were 136 people and the control group was 136 people. Data
analysis used is logistic regression analysis. Results : The result of data classification in the
individual OSA risk factor model has a very good suitability value of 95.2%. The significant
variables were: gestational age p=0.000, necklcircumference p=0.000, history of hypertension
p=0.000, umhicni temperature p=0.001 and OSAI_Q=0.000 Conclusionf OSA model is an
appropriate, cheap and easy screening in predicting the incidence of preeclampsia. Suggestionl:
the OSA model can be applied to all pregnant women starting in the 2nd trimester.

Keywords: OSA model, predictor, preeclampsia

INTRODUCTION

Preeclampsia is the most serious complication in which the mother experiences high
blood pressure during pregnancy, not due to hypertension but due to placental nidation. The
impact of preeclampsia is the emergence of HELLP ( Hemolysis, Elevated Liver Enzymes and
Low Platelet Count ) syndrome or hemolysis, (1-3).

The prevalence of preeclampsia is about 5-8% of all diseases that occurs during
pregnancy (1). Syndrome of stopping breathing during sleep ( Obstructive sleep apnea)
emerged as a potential causative factor for several diseases cardiovascular (4.5).
Epidemiological studies show a 2-13% prevalence of OSA ( obstructive sleep apnea ) in
pregnancy . Obstructive sleep apnea causes inflammation and oxidative stress response,
endothelial damage and metabolic disorders (6-8).

Obstructive sleep apnea (OSA) is a sleep disorder characterized by apnea causing
intermittent airflow obstruction, hypoventilation~aad nocturnal hypoxia (9). Anatomical
narrowing and increased resistance in the respiratory system can occur due to Increased levels
of estrogen and progesterone cause capillary swelling, hypersecretion and edema of the upper
respiratory tract mucosa . Pregnancy cause changes in anatomy, physiology, and endocrine
system, including upper|airway narrowing | Objective: To produce a model of risk factors and

OSA as predictors of preeclampsia in pregnancy .




MATERIALS AND METHODS

This type of research is an observational analytic study with f1research design Case
Control using a retrospective approach. The research location was carried out at Wahidin
Sudiro Husoda Hospital, Mojokerto, Sakinah Mojokerto Hospital, Snokﬂ Health Center and
Gayaman Health Center, Kab. Mojokerto , research time in August 2019-April 2020. The
technique or sampling used in this research is proportional random sampling . Population and
sample : pregnant women with preeclampsia, totaling 272 people divided into 136 cases and
136 controls . Inclusion criteria: Pregnant women 220 - 38 weeks who are preeclampsia , in
control pregnant women 232 weeks. OSA instrument uses a Berlin questionnaire, Berlin
questionnaire indicators: sleep quality, snoring , breathing stops, body fatigue. The Berlin
questionnaire was assessed positive if there were 22 symptoms and negative if 1/ no symptoms.
The results of the Berlin questionnaire test on 60 respondents: validity 0.254 and reliability
0.700 means the questionnaire is good and preeclampsia is measured blood pressure, edema
and proteinuria. The stages in this study were to obtain a population and sample, data collection,
data processing, statistical tests to determine the predictive model of OSA risk factors for PE,
then in the Data Analysis Test. The inferential analysis used was Analyst a logistic regression,

(7,10,11).

RESULTS

Table 1, it is known that significant variables are the influence of risk factors on OSA,
namely: neck circumference, parity, R. Hypertension, R. DM, R. snoring, family income, and
environmental temperature. of risk factors and OSA in logistic regression analysis using the
Backward Stepwise (Wald) method|of preeclampsia.

Table 2, it is known that OSA and preeclampsia were 51 people (18.75%). The number
of OSA patients was 71 people and the total PE was 136 people (50%). OSA variable has an
effect on the incidence of preeclampsia, because it has a significant value below 0.005. included
in the OSA event mndel{

Table 3, it is known that OSA factors have a significant effect inl the direction of
preeclampsia. The higher the OSA level of pregnant women, the higher the ‘tendency for
preeclﬂmpsiﬂ{ Significant variables include: gestational age, neck circumference, history| of
hypertension, ambient temperature and OSA. further strengthen the incidence of OSA has an
influence relationship on preeclampsia in pregnant women (12-14)] The logistic equation

model for the incidence of preeclampsia is used to predict the incidence of preeclampsia. The




results of the probability equation predicting the regression model for the incidence of

preeclampsia are as follows:

Indeks Preeklamsia = -3.726 + 1.392 Umur Kehamilan (minggu)¥1.321 Suhu
Lingkungan (°C) + 1467 lingkaﬂ)&her (cm) + 1.866 OSA (ya)+
2.173 R. Hipertensi (ya).

DISCUSSION

Gestational age affects OSA, that gestational age, especially in the third trimester,
increases body weight, obesity and fat accumulation. Pregnant women, especially in the third
trimester, show an increase in the frequency of snoring, sleep disturbances, and poor sleep
quality. the increasing gestational age in the supine position, so that cardiac output increases
The upper airway collapses more easily in the supine position due to compression of the
diaphragm by a large intra-abdominal mass. especially in third trimester pregnant patients
(12,15,16).

Neck circumference is a relatively new anthropometric method for preeclampsia. Neck
fat is positively correlated with visceral fat, insulin resistance and metabolic syndrome. Fat
deposits around the neck produce inflammatory substances that cause plaquel buildup in the
carotid arteries in the neck, causing heart health to be disturbed. In preeclampsia, it is caused
by nocturnal fluid shifting from the legs to the neck or ocdcnm,\lﬁmlyticﬁo{ivity of upper body
fat indicates a risk of cardiovascular discase (16—18){

Obstructive Sleep Apnea (OSA) has a major effect on causing hypertension. OSA raises
blood pressure through the effects of hypoxemia, namely increased sympathetic nerve
stimulation and endothelial dysfunction, impaired endothelial function, increased blood cell
activity, decreased cerebral blood flow/blood flow to the brain, causing thickening of the
carotid blood vessel walls . History| of hypertension before pregnancy or pregnancy <20 weeks
increases the incidence of hypertension in pregnancy by about 5-10% and the incidence of OSA
by 2-3 times, and doubles the risk of coronary disease or heart attack (18,19).

Environmental temperature is one of the risk factors for preeclampsia, global warming
causes an increase in ambient temperature of 0.74°C during the 21st century or 3F, every 10F
increase is 4.3% risk of OSA and PE. The study was conducted in the Mojokerto area which is
an industrial area. The results of the study were temperature 32°C at risk of preeclampsia. High
temperatures cause abnormal migration, trophoblast distribution is disrupted at the time of

migration, resulting in impaired initiation of placental development which in turn causes




preeclampsia. This is relevant to global warming and affects the health of the mother and fetus
(19-21). All factories emit waste either by air, land or noise. Pollution is also closely related to
climate change. Temperature thresholds for warmth and cold were determined in the
oropharyngeal mucosa of 15 patients with obstructive sleep apnea (OSA). Enlarged koncha ™~
can cause blockage in the nose / nasal congestion (20-22).

OSA is cnllapsel of the retrolingual Aisway and pharynx. The relaxation and loosening
of the soft palate located at the base of the uvula and tongue causes blockage in the airwaysi
which makes breathing tiring and may even obstruct it so much that it eventually stops
completely. In pregnant women with OSA, there is an increase in sympathetic activity in
response to hypoxemia and hypercapnia increases peripheral vascular tone, causing an increase
in systemic blood pressure. The study was conducted in 2019-2021, during the COVID-19
pandemic. Corona viruses cause upper respiratory tract infections, and contribute to the
development of preeclampsia through suboptimal trophoblast invasion and induction of
maternal systemic inflammation. There are great similarities between COVID-19 positive
patients and preeclampsia (23-25).

The results of the calculation of the preeclampsia index value will then be known to
describe the index ranking, based on the respondent's variables or characteristics, consisting of
an index of gestational age, neck circumference, environmental temperature, history of
hypertension and OSA. This tool can be easily and quickly used in clinical practice without
relying on the awareness of the patient experiencing symptomatic apnea. It is used to assess
the risk of OSA during pregnancy and has shown predictive value (26,27).

The value of the influence of OSA as a mediator of the relationship between
environmental risk and preeclampsia is known to be positive at 0.029. This influence value
means that if OSA is caused by the environment, it will have an impact on increasing the
incidence of preeclampsia by 0.029 times|Based on the results of the relationship significance
test, the value was concluded to have no significant effect (t-statistics 1,318). The family risk
actor has a role in the individual's risk of OSA. So the alternative model by adding a moderating
variable of family risk on the relationship between individual risk factors for OSA. this index
can be used easily in clinical practice without relying on patient awareness to predict PE in

pregnancy (12,28—30)1

CONCLUSION

OSA gestational age, history of hypertension, neck circumference, ambient| temperature




Has a significant effect on the incidence of preeclampsia.

. The preeclampsia index equation is a fix predictor model of preeclampsia.
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the Mojokerto region in 2020-2021.

Table 1. Distribution of the influence of risk factors on OSA in hospitals and health centers in

No Indicator B SE P OR 93%Cl :
lower hight
1 Mother's age 0031 0028 0.269 1.031 0.977 1.089
2 Gestational age 0009 0.024 0.696 1.050 0.963 1.058
3 BMI 0017 0.032 059%4 0983 0922 1.047
4 neck circumference 0070 0.041 0.089 1.072 0.990 1,162
5 parity 0546 0.134 0.000 0.726 1.327 2245
6 upper respiratory
problems
yes 0949 1.132 0402 0387 0.042 3,557
no
7 Wifeta]nb
yes 0.619 0639 0332 0538 0.154 1,883
no
8  History of
Hypertension
Yes 2583 0422 0.000 13233 5,791 30,237
Not
9 DM history
Yes -1.853 1.068 0.085 0.159 0.019 1,290
Not
10  History of snoring
Yes 2300 1.173  0.050 9.969 1,001 99,260
Not
10 Family income 0.000 0.000 0.203 1,000 1,000 1,000
11 Smoke
Yes 0005 0367 0988 0995 0484 2042
Not
12 Ambient temperature  0.128  0.102 0210 1.031 0.977 1.089

in 2020-2021 :

Table 2. Frequency distribution of the effect of OSA on preeclampsia in the Mojokerto region

Variable PE No PE Total
F % F % F %
OSA 51 1875 20 7.3 71 26.1
No OSA 85 3125 116 426 201 73.8
Total 136 50 136 50 272 100
Indicator B SE P OR lowegrs %(I:-;Iight
OSA incident 1,247 0.300 000 3480 1933 6265




Table 3. Distribution| of the influence of risk factors and OSA on PE in hospitals and health
centers in tht Mojokerto region in 2020-2021 |
|

Indicator B SE P OR 95% Cl.
lower hight]
Mother's age I
risky 0.290 0.346 0.386 1,286 0.728 2271
no
Gestational age
at risk 1,570 0.283 0.000 4,806 2,761 8,367
no
BMI
at risk 0.028 0.025 0.261 1.028 0.980 1.079
no
Neck
Circumference
at risk 1,785 0.270 0.000 5958 3,508 10,121
no
parity
at risk 0016 0.104 0.876 1016 0.829 1245
no
R. Hypertension
yes 2,225 0.284 0.000 97257 5310 16,137
no
R. DM
yes 1.535 0.954 0.108 4,640 0.715 30,118
no
R. Snoring
yes -1.114 1,161 0338 0.328 0.034 3,197
no
1.434 0.294 0.001 4.196 2,360 7461
Temperature
OSA incident 1,247 0.300 0.000 3480 1,933 6,265

Table 4. OSA-based Pre - eclampsia risk screening card (Respondent samplel)

OS A-based Preeclampsia risk screening

OSA and Risk category Weight px value Responde Risk Weight

Factors nt risk (weight x risk)

1  R.hypertension yes 5 1 1 5

2 0OSA yes 4 1 1 4

3 neck >33 cm 1 39 cm 1 1
circumference

4 Gestational age < 34 weeks 1 35 | |

3 Ambient >32C 1 37 1 1
temperature

Total Score 12 12

Pre-eclampsia risk probability (respondent 1) = total risk score




OSA (Obstructive Sleep Apnea) Risk Factor-Based Predictive

Model for New-onset Preeclampsia during Pregnancy in

Indonesian Women

ORIGINALITY REPORT

10, 7 81 1o

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Bilgay Izci-Balserak, Binggian Zhu, Indira
Gurubhagavatula, Brendan T. Keenan, Grace
W. Pien. "A Screening Algorithm for
Obstructive Sleep Apnea in Pregnancy",

Annals of the American Thoracic Society, 2019

Publication

T

Sarah Rizvi, Mahdi Awwad, Numan Choudhry,
Safia S. Khan. "Obstructive Sleep Apnea in
Pregnancy", Psychiatric Annals, 2019

Publication

T

www.semanticscholar.org

Internet Source

T

"Tuesday, 6 September 2005", European
Heart Journal, 09/02/2005

Publication

T

Bety Anisa Wulandari, Arifin Seweng, M.
Muhammad Arif Tiro, Anwar Mallongi, Muliati
Muliati. "Factors Affecting Pregnant Women's
have Nothihg in Prevention of Mother-to-

T



Child Transmission Examination in Public
Health Centers of Makassar in 2019", Open
Access Macedonian Journal of Medical
Sciences, 2020

Publication

cleversleep.com

Internet Source

T

B B

journals.plos.org

Internet Source

%

p2m.oicrm.org

Internet Source

%

www.aafp.org

Internet Source

T

archotol.jamanetwork.com
Internet SourceJ <1 %
breathe.ersjournals.com
Internet Source J <1 %
Naricha Chirakalwasan, Sirimon Reutrakul. <1 o
"Sleep Disorders and Gestational Diabetes ’
Mellitus", Elsevier BV, 2020
Publication
pure.eur.nl <’|
Internet Source %
P. Delsart, G. Ledieu, P. Devos, J. Sobocinski, <1 o

R. Clough, S. Haulon, C. Mounier-Vehier. "
[OP.1C.10] BENEFITS OF AMBULATORY



BLOOD PRESSURE MEASUREMENT IN POST
ACUTE AORTIC SYNDROME", Journal of
Hypertension, 2016

Publication

S. K. Sharma, A. Nehra, S. Sinha, M. Soneja, K. <1 o
Sunesh, V. Sreenivas, D. Vedita. "Sleep ’
disorders in pregnancy and their association
with pregnancy outcomes: a prospective
observational study", Sleep and Breathing,

2015
Publication
www.medicolegalupdate.or

Internet Source g p g <1 %
www.wjgnet.com

InternetSoqucge <1 %

"Sleep Disorders Medicine", Springer Science <1 o

and Business Media LLC, 2017

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



OSA (Obstructive Sleep Apnea) Risk Factor-Based Predictive
Model for New-onset Preeclampsia during Pregnancy in
Indonesian Women

PAGE 1

ETS)

o

Sentence Cap. Remember to capitalize the first word of each sentence.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word.
Article Error You may need to use an article before this word.
Article Error You may need to use an article before this word.
Article Error You may need to use an article before this word.

Garbled Grammatical or spelling errors make the meaning of this sentence unclear.
Proofread the sentence to correct the mistakes.

Article Error You may need to use an article before this word.
Article Error You may need to use an article before this word.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause

with a complete subject and predicate.

Article Error You may need to remove this article.



Article Error You may need to use an article before this word.

Article Error You may need to use an article before this word.
Sentence Cap. Remember to capitalize the first word of each sentence.
Prep. You may be using the wrong preposition.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word.

Sentence Cap. Remember to capitalize the first word of each sentence.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Article Error You may need to use an article before this word. Consider using the article
the.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.



Article Error You may need to use an article before this word. Consider using the article
the.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Missing "," You may need to place a comma after this word.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Sentence Cap. Remember to capitalize the first word of each sentence.

Article Error You may need to use an article before this word.

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word. Consider using the article
the.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Missing "," You may need to place a comma after this word.



