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ABSTRACT

Background. Placental abruption (PIAb) is a complete or padetachment of the placenta
before child’s delivery. PIAb complicates about d¥pregnancies and is a leading cause of
vaginal bleeding in the second half of pregnanaog, @n important cause of perinatal mortality
and morbidity. The aim of this study was to invgate the risk factors of placental abruption,
and measure the association between first trimeaggnal bleeding (FTBL) and placental
abruption at pregnancy termination.

Methods. A case-control study was conducted with 83 casdsl&6 controls identified among
7,861women who delivered at tertiary and secontdagls three maternities in 2010 in Yerevan.
Stata 10 statistical software was used for datéysisaClinical and demographic variables were
compared between the groups. Simple and multiwalgfistic regression analyses were applied
to identify independent risk factors.

Results.After adjusting for confounders (age, body masiex) education, socioeconomic
condition), the risk of developing PIAb was moraritthree times higher among women with
three and more days of the FTBL (OR 3.6; p=0.0hg @®dds of developing PIAb was more than
four times higher among women with preeclampsia @383 p=0.001). A statistically significant
interaction was detected between preeclampsia aternal age. While there was no association
between maternal age and PIAb among women with aldsfood pressure, among women with
preeclampsia each year increase in age was assbuaiah 20% increased risk of PIAb. Women
with less than 13 kg weight gain during pregnanayehtwice higher risk of developing PIAb
compared with those who gained 13 kg and more (QRp20.014). The similar association was
found between higher education (>13 years) and PO 2.1; p=0.018). Sleeping on back
position increases the risk of PIAb by 20% (OR p2).021).

Conclusions.Study has demonstrated that first-trimester vddileeding is an independent risk
factor for placental abruption, and patients whmoréed three and more days of the first
trimester vaginal bleeding showed an increasedofigtacental abruption.



INTRODUCTION

Background

Placental abruption is a complete or partial detaait of the placenta before child’s delivery. It
is one of the most dangerous complications durnegmancy and labor(1). Placental abruption
complicates about 1% of pregnancies and is a lgaginse of vaginal bleeding in the latter half
of pregnancy. It is also an important cause oiinagal mortality and morbidity. The maternal
effect of abruption depends primarily on its selyemvhereas its effect on the fetus is determined
both by its severity and the gestational age atwhioccurs. Results of the study conducted by
Oyelese and Ananth showed that placental abruptiasving more than 50% of the placenta is
frequently associated with fetal death(2). The nsesere complications of placental abruptions
with large detachment area are fetal death, sewaternal shock, disseminated intravascular
coagulopathy, and renal failure(3). Compared wihtrols, newborns in the placental abruption
group are born earlier, have lower birthweight, imae often growth restricted, have lower
Apgar scores, and consequently more often reqpeeial care(4).

The most common clinical symptoms of placental pom are bleeding and pain but the
clinical picture can vary from almost asymptomaiticywhich the diagnosis is made
retrospectively by inspection of the placenta ditvdey, to massive abruption leading to fetal
death and severe maternal morbidity. The diagnssibvays clinical(1;2), and the presence of
retroplacental clots remained the only most comfirating (77.1%) among clinically diagnosed
cases. The only histological finding associatetth\@bruption is placental infarctions. Elsasser
et al. found that the concordance between clirdodl pathohistologic criteria for abruption

diagnosis is poor(5).



The etiology of placental abruption is not fullyderstood. The key mechanisms causing
placental abruption are impaired placentation,guiéal insufficiency, intrauterine hypoxia, and
uteroplacental underperfusion. Abruption resulbefa rupture of maternal decidual artery
causing dissection of the decidual-placental iamf Acute vasospasm of small vessels may
precede abruption. The trophoplastic invasiomendpiral arteries and subsequent early
vascularization may be defective. Inflammatorygess in decidual vessels is another possible
mechanism for placental abruption(1;2;6).

Despite high awareness of possible severe comiplisatplacental abruption still
remains unpredictable and unpreventable(1). Cuamtepartum methods of detecting
uteroplacental problems, including Doppler ultrasgnaphy, are not effective in prenatal
prediction of placental abruption(7-9).

Several studies tried to identify risk factors fioe development of placental abruption.
Statistically significant risk factors for abruptiocnclude prior abruption, smoking, trauma
(10;11), hypertensive disorders of pregnancy, ack@maternal age, preterm premature rupture
of the membranes, intrauterine infections, and &yuaios(2;6;12-16). Multiparity, unbooked
status, rural residence, maternal anemia, malptasam (non-vertex presentation), and back
sleeping position during pregnancy are additioisid fiactors(14-18).

Many studies indicate the association betweendbigen the first trimester of
pregnancy and placental abruption in the secondtarditrimesters(19-22). Norman et al.
revealed that the incidence of placenta previa {(R; 95% CI 1.19, 2.22) and placental
abruption (OR 1.46, 95% CI 1.00, 2.14) are higmeoag women with first trimester

bleeding(23).



A case-control study conducted in Finland by Tildaet al, tried to find out whether
short-term maternal health outcomes differ by ihfex in cases with placental abruptiofhe
results showed that placental abruption occurrelteea pregnancy with male fetal sex but
otherwise the outcomes were similar(4).

To evaluate the risk of placenta previa and pladetiruption in singleton, second
pregnancies after a cesarean delivery of thegnegnancy, a total of 5,146,742 singleton second
pregnancies were analyzed by a team of researchierg a retrospective cohort study design.
The result of the analysis showed that Cesarediosdor the first live birth is associated with a
47% increased risk of placenta previa and 40% as=é risk of placental abruption in second
pregnancy with a singleton(24;25).

Some studies tried to find out the role of nutnal status during pregnancy as a
predictive factor for placental abruption. In tatdies obesity was associated with reduced risk
for placental abruption when the weight gain dupnggnancy was moderate, while the maternal
underweight status before pregnancy was associateglacental abruption. Researchers are
hopeful that this risk might be reduced with adegqueeight gain during pregnancy(26;27).

The effect of hypertension on the risk of placeataluption varies by the specific type of
hypertensive disorder during pregnancy. Chronydajpertensive women compared to
normotensives had no increased risk of abruptidd IR}; 95% CI1 0.5-3.6), while women whose
pregnancies were complicated by severe pre-eclaniBst 3.8; 95% Cl 2.1-6.9), and chronic
hypertension with superimposed pre-eclampsia (BRIE% Cl 1.2-6.3) are at higher risk of

developing placental abruption(16).



Situation in Armenia

We did not find any official source of informatiabout incidence of placental abruption
in Armenia. PIAb is not among indicators reportgddrilities to the Ministry of Health (MOH)
or National Institute of Health (NIH). All matetgihomes and obstetrical departments within
medical centers report the total number of cas#s dviferent types of obstetrical hemorrhages
(placental abruption, placenta previa, postpartemdrrhage) together. No one systematically
collects information on placental abruption sepdyarom other causes of obstetrical
hemorrhages. We could not find any published iigatsons of the risk factors of PIAb in

Armenia.

Aims and Research Questions of Study
The aims of the study are:
» To identify risk factors of placental abruption amovomen living in Armenia
* To identify associations between risk factors afcphtal abruption in Armenia
» To measure the association between first trimestginal bleeding and placental
abruption at pregnancy termination
The research questions are:
* What are the risk factors of placental abruption?
* Is there any association between the first trimmesiginal bleeding and the risk of
placental abruption after controlling for confoursfe

* Are there any associations between different askdrs of PIAb?



METHODS
Study Design

To obtain the answers to the research questioasexantrol study was conducted. The
case-control design allows a less expensive iryegsdn for risk factors of rare conditions within
a short-time period. Also, this method is applledbr this study because it allows to consider
multiple factors and test many hypotheses(28).
Study Population

The study population includes women who gave hirtbelected tree facilities in 2010 in
Yerevan. Record revision was conducted in IngitftPerinatology, Obstetrics, and
Gynecology (IPOG), Research Center of MaternalGiniti Health Protection (RCMCHP), and
Medical Center “Grigor Narekatsi” (‘GN"MC). Mateity homes and obstetrical department of
medical center were selected by convenience. €alt 20797 deliveries that took place in all
maternity homes in Yerevan in 2010 more than oird {B87.8%) of deliveries took place in
these three facilities: IPOG, RCMCHP, and “GN"MTable 1 presents numbers and
percentages of vaginal births, cesarean sectiahplacental abruptions per each facility.
Definition of Cases
Cases were women living in Yerevan that were diagdavith placental abruption at singleton
pregnancy termination, regardless of the outcom&éonan or child in 2010.
Definition of Controls
Controls were women living in Yerevan that gavethbin the same chosen maternity homes

without placental abruption in diagnosis at singhepregnancy termination in 2010.



Exclusion Criteria

Exclusion criteria for both cases and controls whesabsence of contact information, inability
to speak Armenian, and being diagnosed with melfgsegnancies. The additional exclusion
criterion for cases in final analysis was the d@gis of placental abruption without confirmation
during telephone interview.

Sample Size

The sample size was calculated using the formula@86 difference in the proportion of the

first trimester vaginal bleeding, assuming theorafi controls to cases as 2:1 with the level of
significance 0.05 and power 0.8 using Epi Inftistical software. Using these parameters, 82
cases and 164 controls were required to detedtaaahice of 10% in the first trimester

bleeding(29).

[Coc/zx/(r+1)13@—C1—B\/7’P1Q1]2
m= = 82
T(Py—P1)?

The power analysis showed that the actual powerbigager (0.87) than estimated power
(0.80) for the main independent variable FTBL.
Data Collection

Data collection was conducted during the periodhffeebruary 21 to March 22, 2011.
To get permission from hospitals, support letteesensent to head doctors of four maternity
homes and medical centers. From three of themipgion was received. Only the
administration of “Shengavit” MC did not allow tihecords revision in their facility. After
getting the permission from the heads of the tfaetities the study used medical records of
deliveries in 2010 to identify the study populatioiWe extracted the contact information (names

and telephone number) and necessary clinical dat@men from medical records.



We selected all patients with diagnosis of pladeatbauption (ICD-10 045.0, O45.8, and
045.9) among a total of 7861 deliveries during 2fit6h three maternity houses and obstetrical
departments in Yerevan including both tertiary aadondary levels of obstetrical care in
Yerevan.

Women who delivered after 22 weeks of gestationasing a newborn weighing at least
500g were included in the analyses. The duratidheogestation calculated from the last
menstrual period was confirmed based on ultrasexadination and child’s weight at delivery.
The information from delivery records with relevatinical data was collected from the
hospitals using specially developed record revigiwm (Appendix 1). The diagnosis of
placental abruption was made by physicians basediinal symptoms and findings on
ultrasound examination, and was later recheckeahgltelephone interview.

The control group consisted of the women who hadwidence of placental abruption at
pregnancy termination. The study selected contrsilsg the following principle: after selecting
each case, two controls that delivered in the saaternity before and after a woman with
placental abruption were selected.

Both cases and controls were interviewed by telephwsing specially developed
guestionnaire to obtain the missing data and chdokmation presented in records. Telephone
interviews were conducted by a specially traineddie interviewer. The mean duration of
telephone interviews was 7 minutes with duratiorgeafrom 5 to 10 minutes.

Study Instrument

The same interviewer-administered structured gomséire was used during the

telephone interviews with both cases and contigpgpéndix 2). The student investigator

developed the questionnaire. The questionnairsistsnof 29 mainly close-ended questions. It



includes the following main domains: anthropomedinc socio-demographic characteristics,
reproductive history, blood group and Rhesus fattimod pressure, smoking, working habits,
and details of the index pregnancy.

Before data collection the instrument was pre-teateong 10 women who delivered in
2010 (3 cases and 7 controls) through telephoeevietvs. Based on the pre-test results some
changes were made related to questions about dérudliring pregnancy.
Study Variables

The dependent (outcome) variable of the study Waseptal abruption mentioned in
final clinical diagnosis in the delivery record fiorand further confirmed by telephone interview.
Independent variables were: age, level of educapanty, marital status, socioeconomic
condition (SEC), woman'’s blood group and Rhesutofaemployment status of a woman
during pregnancy, smoking during pregnancy, exmtusecondhand smoke, history of early
pregnancy bleeding, history of previous placenbaliption and cesarean section, BMI,
progestogens used during pregnancy, sleeping osénd hypertension during pregnancy.
The main potential risk factors related to the seuwf the index pregnancy included in the
analysis were defined as follows. All women whmged at least one cigarette per day were
defined as smokers. Smoking habits of the womertlair partners were recorded based on
interview responses. First trimester vaginal bilegdFTBL) was defined as bleeding during the
first 12 gestational weeks of pregnancy. Birthooef37 completed gestational weeks was
defined as preterm. Chronic hypertension was ddfas blood pressurd 40/90mmHg before
pregnancy or before the 20th week of gestatiomrgm®ancy-induced hypertension (PIH) was

diagnosed if systolic blood pressure had increagadore than 30mmHg or diastolic blood



pressure by more than 15mmHg after the 20th gestdtiveek exceeding 140/90mmHg, in the
absence of proteinuria (<0.3g/l). Preeclampsiadedisied as PIH with proteinuria@.3g/l).
Data Management and Analysis

Data Entry

Data entry was done using SPPS-13 software. Adtyding and cleaning procedures
through sorting and spot checking, the data warsteared into STATA-10 statistical package
for statistical analysis.

Statistical Methods

Basic descriptive statistics (means, frequenctesdard deviations, and confidence
intervals) were generated for controls, cases laosktwhose case status was not confirmed
during telephone interview (reclassified cased)e $tudy used an independent t-test for
comparison of means for continuous data and thesBa chi-square test to compare
differences in proportions/means of independenties between groups. Continuous
variables were converted into ordinal variableddecribe their distribution among cases and
controls and to explore their relationships wite tutcome variable. Categorical data were
converted into “dummy” or binomial variables foetregression analysis.

To assess the relationships between outcome ahdresependent variable we
performed simple logistic regression. Then théstteally significant risk factors were adjusted
for multiple comparisons using the Bonferroni meth&tudy applied multiple logistic
regression models to control for potential confansdand reveal potential effect modification.
We calculated the odds ratios and 95% confidenegvals to estimate the strength of

associations between outcome and independent iegiab



Finally, the degree of collinearity among differeisk factors in the final model was
checked using variance inflation factor (VIF) meatho
Ethical Considerations

The Institutional Review Board (IRB) within the @Gaje of Health Sciences at the
American University of Armenia (AUA CHSR) reviewadd approved the study. All possible
ethical issues of privacy and confidentiality hénezn taken into account while conducting the
study. Oral consent was obtained from all paréinig before telephone interview (Appendix 3).
Participants could skip any of the questions and 8te interview at any time. Personal
information about the participants was availably ¢o the researchers and was not used for
other purposes. All participants were providedwAtJA CHSR telephone numbers in case of

complaints or other questions.

RESULTS
Response Rate

Overall, 385 record revisions were done and asualtf63 potential cases and 222
controls were selected. Because of non-resporaticganged contact information (56 cases and
50 controls) and 8 refusals (2 case and 6 cont@ld) complete telephone interviews were
done. The response rate was 97.6% among cas&6 &% among controls. The study team
failed to contact subjects due to different reasbesg out of the country, not at home, wrong
telephone numbers or the change of the telephombeiu

As a result of telephone interviews we identifildases (deliveries with placental

abruption), 166 controls (deliveries without plambruption), and 22 cases (all of them
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delivered by Cesarean Section) whose “case” stadissnot confirmed by telephone interview
(Table 2).
Descriptive Statistics

Descriptive statistical analysis by maternities Wagse to explore differences between
participants from different facilities. No majoiffdrences were found regarding age, weight
before pregnancy, weight at delivery or pregnaecyination, weight gain, height, BMI,
gestational age at enrollment to antenatal careQAN women consultation, number of ANC
visits, blood loss, gestational age at deliverpraignancy termination, number of pregnancies,
age at menarche, age at sexual life initiationgiveof newborn, and interpregnancy intervals
(Table 3). Regarding education and socioeconoondition of family during pregnancy,
analysis revealed differences among participaots fiifferent facilities (Table 4 and 5).

Initial analysis was conducted to compare “recfassicases” with “cases” and
“controls”. Results of this analysis showed thatliie majority of variables “reclassified cases”
do not differ from controls (Table 6). By the maiatistically significant risk factors of
placental abruption “reclassified cases” were itwieen of cases and controls. Based on
information from medical records with further canfation during telephone interviews, 6.63%
of controls, 13.64% of “reclassified cases”, andt806 of cases (p=0.005) suffered from
preeclampsia. First trimester bleeding that lathegle and more days was reported by 5.42% of
controls, 13.64% of “reclassified cases”, and 1%28 cases (p=0.003). Regular use of
progestogen drug “Dufaston” in the first half oegnancy was mentioned by 28.92%, 40.91%,
and 50.60% (p=0.003) of controls, “reclassifiedesdsand cases respectively. Tables 7 and 8
present differences in the levels of educationsowioeconomic conditions among participants

with different outcomes.
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Taking into account the fact that “reclassifiedasignediate between “true” cases and
controls, we decided to drop “reclassified casesl @ontinue analysis on 83 cases and 166
controls.

Table 9 presents descriptive statistics of theyspapulation by cases and controls. The
mean age of women at delivery in cases and conira$s26.7 (SD 4.6) and 26.4 (SD 4.8) years
respectively. No statistically significant differees were found between cases and controls
regarding the following variables: weight (kg) bef@regnancy 57.4 (SD 9.6) vs. 57.3 (SD 9.2);
weight at delivery or pregnancy termination 71.D (0.4) vs. 73.2 (SD 9.9); height (m) 1.61
(SD 0.06) vs. 1.62 (SD 0.06); BMI 22.1 (SD 3.3) 2%.9 (SD 3.3); gestational age (weeks) at
enrollment to antenatal care 13 (SD 5.4) vs. 130 4.3).

We had only one case with diabetes mellitus whéseeptal abruption occurred after
direct abdominal trauma, and one case with PIAfr@tious pregnancy.

Cases and controls were statistically significadtfferent with respect to the highest
level of education, weight gain during pregnan@stgtional age at pregnancy termination,
bleeding in the first trimesterB days), preeclampsia, “Dufaston” use during praggaand
sleeping position (Table 9).

Simple Logistic Regression

The results of simple logistic regression analj@isinadjusted association between
placental abruption status and independent vasahkith crude odds ratios (OR), 95%
confidence intervals (95% CI), and p-values arsgmeed in Table 10. The crude OR of the
association between first trimester vaginal bleg@nd placental abruption was 4.2 (95%CI [1.8
—9.9]; p=0.001) which means that women with ttaed more days of vaginal bleeding in the

first trimester of pregnancy have 4.2 times higiek of placental abruption. We decided to

12



consider three and more days of FTBL based ontthpesof the lowess curve. Regarding
association between weight gains during pregnandypéacental abruption status, we found that
those women whose weight increased by less th&g @Biring pregnancy have twice the higher
risk of placental abruption, compared to those \dtlger weight gain, and this difference was
statistically significant (OR 2.1; 95% CI [1.2 -7/3.p=0.011). Women with less than four
antenatal visits have almost 9 times higher riskpfacental abruption compared to women with
four and more visits to women’s consultation (OB; 85%CI [1.8 - 42.2]; p=0.007). Among
other significant risk factors were: preeclamp$8i&(3.6; 95%CI [1.6 - 8.2]; p=0.002), higher
level 13 years) of education (OR 1.7; 95%CI [1.0 - 2p80.049), sleeping on back position
(OR 1.22; 95%CI [1.04 - 1.42]; p=0.014), and “Dutas use in the first half of the index
pregnancy (OR 2.5; 95%CI [1.5 - 4.3]; p=0.001).

We did not find statistically significant differees between cases and controls with
regards to risk factors mentioned in other studesternal age (OR 1.0; 95%CI [0.9 - 1.1];
p=0.674), women’s blood groups (OR 0.9; 95%CI [01&2]; p=0.364), Rhesus factor (OR 2.1;
95%CI [0.9 - 4.7]; p=0.086), BMI (OR 1.0; 95%CI PO 1.1]; p= 0.706), Cesarean Section at
the previous delivery (OR 1.4; 95%CI [0.6 - 3.530m32), child’'s male sex (OR 1.2; 95%ClI
[0.7 - 2.1]; p=0.419). We have only 2 women in sample who reported being smokers during
index pregnancies and both of them were in therobgtoup. Data analysis showed no
association between exposure to second hand smdkglacental abruption (OR 1.02; 95%CI
[0.93 - 1.12]; p=0.672).

After adjusting for multiple comparisons using B@nferroni method “weight gain
during pregnancy”, “sleeping on back position”,gher level of education” no longer achieved

statistical significance, while “first trimestergiaal bleeding”, “preeclampsia”, “Dufaston use

13



during pregnancy”, and “number of ANC visits” (asljed p=0.007) remained statistically
significant. This suggests that even after acangribr the number of risk factors studied, first
trimester vaginal bleeding helps predict placeataliption.
Testing for Confounders

Table 11 presents the results of simple logistirassion for the association between
independent variables and placental abruption asitfimester vaginal bleeding and other
independent variables. No statistically significassociations were found between FTBL and
preeclampsia status (OR 0.7; p=0.591), sleepingaak position (OR 1.0; p=0.679), level of
education with cut-off level of 13 years (OR 1.20657), and weight gain during pregnancy
with cut-off level of 13 kg (OR 1.4; p=0.441). Awsis revealed statistically significant
association only between “Dufaston” use during peegy and first trimester vaginal bleeding
(FTBL) (OR 11.8; p<0.001). “Dufaston” was foundide a confounder for the association
between PIAb and FTBL, because it was strongly@ated with both placental abruption and
first trimester vaginal bleeding.
Multiple Logistic Regression

In the multiple logistic regression model, we irded all statistically significant factors
and also added the age, BMI, education and soaioacic status. Table 12 presents crude and
adjusted ORs and p-values of multivariate logistiegression. After adjusting for confounders,
the odds of developing placental abruption was rtiaa three times higher among women with
the first trimester vaginal bleeding (OR 3.6; p=30.6ompared to women without FTBL. The
odds of developing placental abruption was mora fbar times higher among women with

preeclampsia (OR 4.6; p=0.001).
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An interaction between preeclampsia and materralas detected. While there was no
association between maternal age and placentgbtidmamong women with normal blood
pressure, in case of having preeclampsia everyigeggase in age was associated with 20 %
increase in the risk of placental abruption.

After adjusting for confounders the statisticalnsfigance of “Dufaston” use on placental
abruption became marginal (OR 1.8; p=0.057). Womigm less than 13 kg weight gain during
pregnancy have twice higher risk of developing Pt&mpared with those who gained 13 kg
and more (OR 2.2; p=0.014). The cut-off level 8kd was decided based on changes of natural
distribution of weight gain during pregnancy agaihe probability of being a case on the
lowess curve. Compared with women with 13 and yess of education, women with higher
education (>13 years) have twice higher odds obRIBR 2.1; p=0.018). Sleeping on back
position increases the risk of PIAb by 20% (OR p=20.021).

Finally, we checked collinearity between statestic significant risk factors of placental
abruption. The mean variance inflation factor (V#Rpong risk factors of PIAb was 1.26, which

allows stating that collinearity was not an issueur model.

DISCUSSION
Main Findings

Women with three and more days of the first triteesaginal bleeding during pregnancy
had higher odds of placental abruption when contpatith women without or less than three
days of the FTBL. To the best of our knowledges thithe first study examining associations

between first trimester vaginal bleeding with plaed abruption in Armenia.
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Our findings are consistent with other studies repg associations between FTBL,
preeclampsia, sleeping position, and insufficieaight gain with PIAb(11;13;21;26;27;30;31).
With regard to other risk factors for PIAb revealedther studies, such as smoking, male sex
of the fetus, Cesarean delivery in the previouthpour study did not find statistically
significant associations(4;24;30;32-35).

During data collection we paid attention to tihghtrates of Cesarean Section in all three
facilities. Comparative analysis of modes of dativfor the last three years showed gradual and
steady increase in rates of Cesarean Sectionameria on the whole and in Yerevan in
particular: 22%, 25%, and 27% in 2008, 2009, antb2@spectively(36). After “Obstetric Care
Certificate”(37) introduction in Armenia on July 2008 which provides differentiated
reimbursement for childbirth depending on the lesfehaternal care facility and the mode of
delivery (vaginal birth or cesarean section), ther@ strong financial incentive for both
obstetricians-gynecologists and maternal faciliteemcrease the rate of Cesarean Sections.
Reimbursement for cesarean section is twice hitjteer for vaginal birth for hospitals and up to
ten times higher for obstetrician-gynecologistacehtal abruption, being a diagnosis which in
majority of cases requires quick and thus mainlgrapve delivery, sometimes might be used by
obstetricians-gynecologists for justification offeemed Cesarean Section. This might be a
reasonable explanation for baffling high rate giliPand “reclassified cases” in one of the
selected maternities.

Unlike other studies we did not find statisticaignificant association between maternal
age and placental abruption. However an intergstiteraction between preeclampsia and
maternal age on placental abruption status wastéete Graphs 1 and 2 show the difference in

associations between maternal age and placentgbtador based on results of stratification by
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preeclampsia status. In the case of preeclammséyear increase in age on average increases
the risk of placental abruption by 20%.

A lot of studies have reported statistically sigraht association between maternal
smoking and PIAb(13;14;16;32-34;38). However, study failed to find any association either
with maternal smoking or with second hand smokilvg. have only two smokers in our sample,
and both of them were in the control group.

Many studies reported statistically significantasation between placental abruption
and Cesarean delivery at previous pregnancy(6;2438 the majority of the reported cases
occurred at term pregnancies (after 37 weeks @frifanecy). One possible explanation of why
we did not find statistically significant assoctatibetween PIAb and CS at previous pregnancy
is that all women with previous CS are deliveredd$/regardless of interpregnancy or interbirth
intervals. Rate of vaginal birth after CesareactiSe (VBAC) in Armenia is approaching zero
with few extremely rare exceptions. Women withvoras CS undergo a planned CS if they
have completed 38 gestational weeks, which preuwastmajority of cases of PIADb later in
pregnancy. This might be a possible explanatiomdver, it is only a hypothesis and needs
confirmation. Early CS can be a factor which dases also the association between PIAb and
preeclampsia, because women with severe preeclamgpgally undergo CS much earlier.

Our study found strong association between “Duféstise and placental abruption. The
most common conditions for “Dufaston” administratiduring pregnancy are the increased
uterine tonicity and first trimester vaginal blesglwhich are the signs of threatening abortion.
The meta-analysis of fifteen trials with 2118 papants showed no statistically significant
difference in the risk of spontaneous abortion leetwprogestogens and placebo or no treatment

groups(39). However, obstetrician-gynecologiststionie to widely prescribe progestogens.
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When we adjusted the association between “Dufasiea’and PIAb by FTBL, the OR
decreased from 2.5 (p=0.001) to 2.0 (p=0.017).tHemwe included “Dufaston” use variable in

a multivariate logistical regression model and atd for clinically sound confounders. As a
result of regression, the association between “Siofd use during pregnancy and PIAb lost its
statistical significance (OR 1.8; p=0.057). Owdstrevealed that “Dufaston” is a confounder of
the association between PIAb and FTBL, becausaststrongly associated with both placental
abruption and first trimester vaginal bleeding. pAgation of variance inflation method did not
reveal collinearity between “Dufaston” and FTBL.

Study Limitations

Several potential limitations should be considexdén interpreting our results.

Selection bias:

Maternities were selected by convenience and ¢rdyd facilities were included in the
study whose administration agreed to provide dgfiveedical records of 2010 for record
revision. However, the fact that almost forty mens of Yerevan deliveries in 2010 occurred in
selected three maternities and that all availah$®s of placental abruption were included in
analysis decreases the threats to external validityother possible source of selection bias was
a poor quality of medical records’ completion bytbws with absent or incorrect contact
information. Thus, only women with correct contexdbrmation were interviewed and included
in the analysis.

Recall bias:

Recall bias, which is peculiar to all retrospeetstudies, might be an issue in our study
as well, particularly on drugs used during pregyarnio minimize the recall bias we tried to
collect as much information from medical recordpassible and included in the analysis drugs

about which participants were confident.

18



Lastly, although we adjusted for multiple confourgifactors, we cannot exclude the
possibility of some residual confounding.
Strength of the Study

This was a first attempt to investigate risk fastfmr placental abruption in Armenia.
Diagnosis of placental abruption was confirmed mgitelephone interview. We conducted
comparative analysis of “misclassified cases” w#lses and controls to decide on those final
statuses. Twenty two cases with placental abmptiahe final diagnosis at the moment of
pregnancy termination were considered reclassibedause their “case” status was not
confirmed during telephone interviews. Our apphoaes the following: if there is no
difference between mentioned 22 “reclassified cased other controls with Cesarean Section
we will add them to the controls, otherwise we wiklude them from analysis. However, the
results of preliminary analysis showed that by miamgortant clinical factors “reclassified
cases” are mediate between cases and controlng akp account that even without
“reclassified cases” we had sufficient number atipgants we decided to continue analysis
only based on “real” cases and controls.

To avoid interviewer bias, all interviews were caotéd by the same person after
pretesting and under the periodic supervisionwdestt investigator. Interviewer was not aware
of case-control status of interviewees.

The study used incidence density approach for Se¢econtrols meaning that controls
were selected from all eligible women that gavéhbim the selected maternity homes without
PIAb in diagnosis in the same time period whencmes were diagnosed with PIAb in the same

maternity homes.
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RECOMMENDATION

Further research is needed to replicate the firdaigur study in Armenian population,
especially on interaction between maternal agepaeelclampsia on PIAb.

Our study did not measure the association betwesarmal stress and placental
abruption, though some studies noted that the oflB#\ increased with increasing severity of
depressive symptoms(40). There is an opinion dfiaulation of sympathetic nervous system
and resultant hypertension, experienced duringh&@dtack or severe stress, might be the real
factor causing PIAb(41). We would like to recommaémcude questions about stress and
psychological disorders during pregnancy into aginstrument of future studies investigating
risk factors for placental abruption.

Considering more risk factors in the next studidsgive a chance to develop a

predictive model for PIAD.

CONCLUSION

Overall the results of this investigation were dastent with previous studies. Our case-
control study has demonstrated that first-trimegéginal bleeding is an independent risk factor
for placental abruption, and patients who repotiteee and more days of the first trimester
vaginal bleeding showed an increased risk of platetruption. A new finding which was an
interaction between maternal age and preeclamtaizgson placental abruption needs to be

investigated and replicated in further studies.
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TABLES

Table 1. Numbersand Percentages of Cesarean Sections (CS) and Placental Abruptions
(PIADb) in Selected Maternitiesin 2010

Maternity N of births N of CS % of CS N of PIAb % BIAD

“‘GN"MC 959 236 24.61 13 1.36

RCMCHP 3061 731 23.88 49 1.60
IPOG 3841 1332 34.68 279 7.26
Total 7861 2299 29.24 341 4.34
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Table 2. Distribution of Participants by Maternity and Status

. Non- -
Maternity  Total respondent Refusal Complete Cases Controls Reclassified
“GN"MC 45 8 3 34 (12.55%) 11 21 2 (15.4%)
RCMCHP 147 33 2 112 (41.33%) 28 80 4 (12.5%)
IPOG 193 65 3 125 (46.12%) 44 65 16 (26.7%)
(2 cases)
Total 385 106 8 271 (100%) 83 166 22 (21.0%)
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Table 3. Descriptive Statistics by Maternities

Variable Mean Std. Dev Min Max
Age at delivery (year)
“GN"MC (n=34) 25.59 4.64 18 36
RCMCHP (n=112) 26.53 4.84 18 38
IPOG (n=125) 26.7 4.73 16 40
Weight before pregnancy (kg)
“GN"MC (n=34) 56.88 8.27 41 76
RCMCHP (n=112) 58.6 10.2 44 95
IPOG (n=125) 56.62 9.38 38 80
Weight at pregnancy termination (kg)
“GN"MC (n=34) 71.44 7.04 54 86
RCMCHP (n=112) 73.55 11.12 51 111
IPOG (n=125) 72.49 10.86 50 105
Weight gain during pregnancy (kg)
“GN"MC (n=34) 14.56 5.62 5 26
RCMCHP (n=112) 14.95 5.87 3 29
IPOG (n=125) 15.87 5.12 5 30
Height of woman (m)
“GN"MC (n=34) 1.61 0.046 1.53 1.70
RCMCHP (n=112) 1.62 0.057 1.48 1.78
IPOG (n=125) 1.61 0.063 1.45 1.79
BMI (body mass index)
“GN"MC (n=34) 21.93 3.48 16.85 32.47
RCMCHP (n=112) 22.33 3.62 17.31 36.20
IPOG (n=125) 21.8 3.25 15.82 33.30
GA at enrollment to ANC (weeks)
“GN"MC (n=34) 14.5 7.2 5 33
RCMCHP (n=112) 12.2 4.5 5 32
IPOG (n=125) 11.9 3.5 3 24
Number of ANC visits
“GN"MC (n=34) 6.1 2.35 0 12
RCMCHP (n=112) 6.2 1.67 2 12
IPOG (n=125) 6.6 2 3 14
Blood loss (ml)
“GN"MC (n=34) 382 254 150 1000
RCMCHP (n=112) 425 231 250 1500
IPOG (n=125) 474 260 100 1500
GA at pregnancy termination (weeks)
“GN"MC (n=34) 37.8 3.1 28 40
RCMCHP (n=112) 37.9 3.2 23 41
IPOG (n=125) 38.1 2.36 27 41
Number of pregnancies
“GN"MC (n=34) 2.3 1.57 1 8
RCMCHP (n=112) 2.6 2.15 1 14
IPOG (n=125) 2.1 1.42 1 6
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Menarche (y/o)

“GN"MC (n=34) 13.5 1.16 11 16
RCMCHP (n=112) 13.7 1.32 12 20
IPOG (n=125) 13.3 1.2 9 18
Sexual life initiation (y/0)
“GN"MC (n=34) 21.7 4.03 16 35
RCMCHP (n=112) 22 3.25 16 34
IPOG (n=125) 22.7 4.11 15 38
Child’s weight (g)
“GN"MC (n=34) 2909.4 746.6 1000 4400
RCMCHP (n=112)  3005.2 689.9 500 4150
IPOG (n=125) 2995.3 594.4 1180 4100
Interpregnancy interval (years)
“GN"MC (n=22) 1.98 1.6 0.5 6
RCMCHP (n=68) 2.25 1.9 0.4 11
IPOG (n=66) 2.49 2.3 0.5 13
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Table 4. Differencesin the Levels of Education Among Participants by Maternities

. Maternit
Education (year) “GN'MC RCMCHP IPOG
<13 27 (79.41%) 49 (43.75%) 64 (51.20%)
>13 7 (20.59%) 63 (56.25%) 61 (48.80%)
Total 34 112 125
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Table 5. Differencesin Socioeconomic Conditions (SEC) Among Participants from Different
Maternities

Maternity
SEC "GN'MC RCMCHP IPOG
Below average 3 (8.82%) 10 (8.93%) 11 (8.80%)
Average 12 (35.29%) 48 (42.86%) 63 (50.40%)
Above average 19 (55.88%) 54 (48.21%) 51 (40.80%)
Total 34 112 125
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Table 6. Descriptive Statistics by Status

Variable Mean Std. Dev Min Max
Age at delivery (years)
Controls (n=166) 26.41 4.75 18 40
Cases (n=83) 26.67 4.61 18 38
Reclassified cases (n=22) 26.36 5.57 16 38
Weight before pregnancy (kg)
Controls (n=166) 57.25 9.18 38 95
Cases (n=83) 57.42 9.56 40 93
Reclassified cases (n=22) 59.36 12.97 44 95
Weight at pregnancy termination (kg)
Controls (n=166) 73.16 9.89 50 107
Cases (n=83) 71.7 10.38 54 100
Reclassified cases (n=22) 74.18 15.43 51 111
Weight gain during pregnancy (kg)
Controls (n=166) 15.91 5.54 3 29
Cases (n=83) 14.28 5.42 5 30
Reclassified cases (n=22) 14.82 5.17 7 25
Height of woman (m)
Controls (n=166) 1.62 0.06 1.46 1.79
Cases (n=83) 1.61 0.06 1.45 1.74
Reclassified cases (n=22) 1.6 0.06 1.5 1.72
BMI (body mass index)
Controls (n=166) 21.9 3.34 15.8 36.2
Cases (n=83) 22.1 3.33 16 354
Reclassified cases (n=22) 23 4.41 17.6 33.3
GA at enrollment to ANC (weeks)
Controls (n=166) 12.1 4.3 5 32
Cases (n=83) 13 54 3 33
Reclassified cases (n=22) 12.2 3.3 6 19
Number of ANC visits
Controls (n=166) 6.6 1.8 2 14
Cases (n=83) 5.8 2.1 0 14
Reclassified cases (n=22) 6.2 1.5 4 10
Blood loss (ml)
Controls (n=166) 299 137 100 850
Cases (n=83) 686 228 200 1500
Reclassified cases (n=22) 606 132 200 800
GA at pregnancy termination (weeks)
Controls (n=166) 38.8 1.75 24 41
Cases (n=83) 36.3 3.65 23 41
Reclassified cases (n=22) 38.1 2.57 29 40
Number of pregnancies
Controls (n=166) 2.3 1.8 1 14
Cases (n=83) 2.4 1.9 1 8
Reclassified cases (n=22) 2.1 1.5 1 6
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Variable Mean Std. Dev Min Max
Menarche (y/o)
Controls (n=166) 13.6 1.3 10 20
Cases (n=83) 13.4 1.1 11 18
Reclassified cases (n=22) 12.8 1.2 9 14
Sexual life initiation (y/0)
Controls (n=166) 22.3 3.4 17 36
Cases (n=83) 22.4 4.3 16 38
Reclassified cases (n=22) 22 4.4 15 31
Child’s weight (g)
Controls (n=166) 3170 492 700 4400
Cases (n=83) 2599 784 500 4070
Reclassified cases (n=22) 3086 563 1370 3900
Interpregnancy interval (years)
Controls (n=99) 2.3 2 0.5 13
Cases (n=46) 2.1 2.1 0.4 11
Reclassified cases (n=11) 2.9 2.2 1 7
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Table 7. Differencesin the Levels of Education Among Participants by Status

Education (year) Status —
Control Case Reclassified case
<13 94 (56.63%) 36 (43.37%) 10 (45.45%)
>13 72 (43.37%) 47 (56.63%) 12 (54.55%)
Total 166 83 22
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Table 8. Differencesin Socioeconomic Conditions (SEC) Among Participants by Status

Status
SEC Control Case Reclassified case
Below average 14 (8.43%) 9 (10.84%) 1 (4.55%)
Average 76 (45.78%) 36 (43.37%) 11 (50.00%)
Above average 76 (45.78%) 38 (45.78%) 10 (45.45%)
Total 166 83 22
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Table 9. Descriptive Statistics by Cases and Controls

Status
Variable Controls Cases p — value
66.7% (n=166) 33.3% (n=83)
Age at delivery (years)
Mean 26.4 26.7
SD 4.8 4.6 0.675
Cl 25.7-27.1 25.7 - 27.7
Weight before pregnancy (kg)
Mean 57.3 57.4
SD 9.2 9.6 0.895
Cl 55.8 — 58.6 55.3 - 59.5
Weight at pregnancy termination (kg)
Mean 73.2 71.7
SD 9.9 10.4 0.280
Cl 71.6 —74.7 69.4—74
Weight gain during pregnancy (kg)
Mean 15.9 14.3
SD 5.5 5.4 0.029
Cl 15-16.8 13-15.5
Height of woman (m)
Mean 1.62 1.61
SD 0.06 0.06 0.552
Cl 1.61-1.62 1.6-1.62
BMI (body mass index)
Mean 21.9 22.1
SD 3.3 3.3 0.707
Cl 21.4-22.4 21.3-22.8
GA at enrollment to ANC (weeks)
Mean 12.1 13
SD 4.3 5.4 0.124
Cl 11.4-12.7 11.8-14.2
Number of ANC visits
Mean 6.6 5.8
SD 1.8 2.1 <0.01
Cl 6.4-6.9 54-6.3
Blood loss (ml)
Mean 299 686
SD 137 228 <0.01
Cl 278 - 320 637 - 736
GA at pregnancy termination (weeks)
Mean 38.8 36.3
SD 1.8 3.6 <0.01
Cl 38.6 — 39.1 35.5 - 37

Number of pregnancies
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Status

Variable Controls Cases p — value
66.7% (n=166) 33.3% (n=83)
Mean 2.3 2.4
SD 1.8 1.9 0.586
Cl 2-26 2-2.8
Interpregnancy interval (years) (n=99) (n=46)
Mean 1.4 1.2
SD 1.9 1.9 0.401
Cl 1.1-1.7 0.8-1.6
Menarche (y/o)
Mean 13.6 13.4
SD 1.3 1.1 0.235
Cl 13.4-13.8 13.2-13.7
Sexual life initiation (y/0)
Mean 22.3 22.4
SD 3.4 4.3 0.867
Cl 21.7-22.8 21.4 - 23.3
Child’s weight (g)
Mean 3170 2600
SD 492 784 <0.01
Cl 3095 - 3246 2428 - 2771
Working hours
Mean 2 24
SD 3.1 3.4 0.398
Cl 1.6-25 1.6-3.2
Secondhand smoking (hours)
Mean 1.8 2
SD 2.7 3.1 0.673
Cl 14-22 1.3-2.6
Blood groups
1(0) 44 26.51% 25 30.12%
[1(A) 81 48.80% 41 49.40%
(B) 29 17.47% 13 15.66% 0.832
IV(AB) 12 7.23% 4 4.82%
Rhesus factor
No 30 18.07% 8 9.64% 0.081
Yes 136 81.93% 75 90.36% )
Preeclampsia
No 155 93.37% 66 79.52% <0.01
Yes 11 6.63% 17 20.48% '
Mode of delivery
Vaginal birth 131 78.92% 7 8.43% <0.01
Cesarean Section 35 21.08% 76 91.57% '
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Status
Variable Controls Cases p — value
66.7% (n=166) 33.3% (n=83)

CS at previous delivery
No 153 92.17% 74 89.16%

Yes 13 7.83% 9  10.84% 0430

Sex of newborn
Female 81 48.80% 36 43.37%

Male 85  5120% 47  56.63% 019

Employment during pregnancy
No 108 65.06% 53 63.86%
Yes 57 34.34% 29 34.94% 0.874
Student 1 0.6% 1 1.2%

Physically hard work
No 148 89.16% 73 87.95%

Yes 18  10.84% 10  12.05% X777

Contact with chemicals
No 162 97.59% 80 96.39%

Yes 4 2.41% 3 3.619% 0988

Sleeping on back position
No 140 84.34% 58 69.88%
Yes 24 14.46% 19 22.89% <0.01
Do not know 2 1.2% 6 7.23%

Bleeding in the first trimester
No 132 79.52% 57 68.67%

Yes 34  2048% 26  31.33% 0%
Bleeding in the first trimester8 days)
No 157 94.58% 67 80.72% <0.01

Yes 9 5.42% 16 19.28%

Regular sex during pregnancyl{week)
No 76 45.78% 50 60.24%
Yes 87 52.41% 33 39.76% 0.06
Refused to respond 3 1.81% 0 0.00%

Low BMI (<18.5)
No 149 89.76% 74 89.16%

Yes 17 10.24% 9 10.84% 0.883
Preterm deliveries
No 158 95.18% 51 61.45% <001
Yes 8 4.82% 32 38.55% '
Parity
Primipara 67 40.36% 37 44.58% 0.525
Multipara 99 59.64% 46 55.42% '
Marital status (married)
No 6 3.61% 7 8.43% 0.107

Yes 160 96.39% 76 91.57%
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Status

Variable Controls Cases p — value
66.7% (n=166) 33.3% (n=83)
Socioeconomic condition of family
Below average 14 8.43% 9 10.84%
Average 76 45.78% 36 43.37% 0.811
Above average 76 45.78% 38 45.78%
Level of education (years)
<13 years 94 56.63% 36 43.37% 0.048
>13years 72 43.37% 47 56.63% '
Dufaston use during pregnancy
No 118 71.08% 41 49.40% <0.01
Yes 48 28.92% 42 50.60% '
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Table 10. Statistically Significant Crude ORs of Associations Between Risk Factors and

Placental Abruption

Variable OR 95% ClI p — value
Weight gain during pregnancy (kg) 0.95 0.9 90.9 0.03
>13kg 1.00
<13kg 2.08 1.18 3.66 0.011
Number of ANC visits 0.8 0.68 0.93 0.004
>4 visits 1.00
<4 visits 8.75 1.81 42.2 0.007
Preeclampsia
No 1.00
Yes 3.63 1.6 8.2 0.002
Sleeping on back position
No 1.00
Yes 1.22 1.04 1.42 0.014
Bleeding in the first trimestep8 days)
No 1.00
Yes 4.2 1.8 9.9 0.001
Dufaston use during pregnancy
No 1.00
Yes 2.52 1.46 4.34 0.001
Level of education
<13 years 1.00
>13 years 1.7 1.0 29 0.049
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Table11. Testing For Confounding

Association between Association between
FTBL and covariates

PIAb and covariates

Variable
OR p - value OR p — value
Preeclampsia
No 1.00 1.00
Yes 3.63 0.002 0.66 0.591
Dufaston use during pregnancy
No 1.00 1.00
Yes 2.52 0.001 11.8 <0.01
Sleeping on back position
No 1.00 1.00
Yes 1.22 0.014 1.04 0.679
Level of education
<13 years 1.00 1.00
>13 years 1.7 0.049 1.2 0.657
Weight gain during pregnancy (kg)
>13kg 1.00
<13kg 2.08 0.011 1.41 0.441
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Table 12. Crude and Adjusted ORs After Controlling For Confounders

_ Crude Adjusted
Variable
OR p - value OR p - value
Bleeding in the first trimester8 days)
No 1.00 1.00
Yes 4.2 0.001 3.55 0.010
Preeclampsia
No 1.00 1.00
Yes 3.63 0.002 4.58 0.001
Dufaston use during pregnancy
No 1.00 1.00
Yes 2.52 0.001 1.83 0.057
Sleeping on back position
No 1.00 1.00
Yes 1.22 0.014 1.2 0.021
Level of education
<13 years 1.00 1.00
>13 years 1.7 0.049 2.1 0.018
Weight gain during pregnancy (kg)
>13kg 1.00 1.00
<13kg 2.08 0.011 2.24 0.014

Table 12 shows the results of multivariate logistal regression for age, BMI, education, socioeconomi
condition of family during pregnancy, first trimester bleeding, preeclampsia, “Dufaston” use, weightajn
during pregnancy, and sleeping position.
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FIGURES

Figure 1. Relationship Between Age and Placental Abruption for Women with Normal Blood
Pressure
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Figure 2. Relationship Between Age and Placental Abruption for Women with Preeclampsia
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APPENDICES

Appendix 1 Record Review Form

=

Name Surname, #of record form

Maternity home/obstetrical dept

Admission date, hosp. stay (days)

Date of birth (D/M/Y)

Marital status

Address/telephone

Diagnosis final

GA(weeks) at enrollment to ANC and N of visit

© | N o |00 Ik W N

ABO Rh factor

-
o

Hb at admission g/l

[
=

Weight (kg) and Height (sm)

[
N

BP at admission (mmHQ)

-
w

Blood loss (ml)

14.

Ob/Gyn history (intervals, number) parity

15.

LNM (D/M/Y)

16.

Menarche (y/o)

17.

Sex.life from y/o

18.

Received treatment

19.

Haemotransfusion: yes/no

20.

Child status: Apgar scores, sex, weight (g)
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Appendix 2 Questionnaire

Risk factors for placental abruption: case-controlstudy

QUESTIONNAIRE

ID Status:1. Case 0. Control

Date of the interview / /

(Day) (Ntt) (Year)

1.Maternity Hospital

2.Date of birth / /

(Day) (Month) (Year)

3.Indicate the highest level of education that yobhave completed

School (less than 10 years)

School (10 years)

Professional technical education (10-13 years)
Institute/University

Postgraduate

GhobpE

4.Have you been told by a physician that you had drave each condition belowCheck all
that apply)

Hypertension

Rheumatoid arthritis

Renal disease

Diabetes

Endometritis

Peptic ulcer

Thyroid disease

5.What was your marital status during that pregnang?
single

2. married (booked or not)
3. divorced

4. widowed

5. refused to respond

=
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6.How much did you weight before that pregnancy? kg 11. Don't
know

7.How tall are you? cm 11. Don't
know

8. How would you rate your family’s general stadard of living during that pregnancy?
1. Substantially below average
2. Little below average
3. Average
4. Little above average
5. Substantially above average
22. Refused to answer

9. Were you employed during that pregnancy?
1. Yes, specify
2. No (go to question 13)
3. lwas a student

10. What were your working hours? hours.

11.Did you perform a physically hard work during pregnancy either at home or in
working place which required continuous muscle terien or forced position?
1. Yes, specify
2. No

12.Did you have regular contact with chemicals (incluthg agro pesticides) during
pregnancy?
1. Yes, specify
2. No

13.What sleeping position did you usually use duringhat pregnancy?
1. on the back
2. on the left side
3. on the right side
11.don’t know

14.Did you smoke during that pregnancy?

1. Sometimes cigarettes per week

2. Dally cigarettes per day

3. I stopped smoking at ___ weeks of that pregnancy
4. No

15. Were there cigarette smokers living in your home oin workplace during that
pregnancy?
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1. Yes
2. No (go to question 17)

16. During that pregnancy, about how many hours a daypn average, were you in the same
room with another person who was smoking? hosiday

17.Did you have bloody discharge in the first trimesteof that pregnancy?
1. Yes
2. No(go to question 24)

18.How long the bloody discharge lasted?
1. It was one episode
2.1 day
3. 2 days
4. 3 days
5. more than 3 days

19.Have you been hospitalized during that pregnancy?
1. Yes
2. No(go to question 23)

20.What was the main reason for hospitalization?
1. Threatened abortion (GA<22w)
2. Threatened premature delivery
3. Urinary tract infection
4. Hypertension (including chronic, gestationgbégensions, and preeclampsia)
5. Other, specify

21.Did you take any medications or vitamins during prgnancy?
1. Yes
2. No (go to question 24)
11.Do not remember

22.What drugs, suppositories, or injections did you reeive?

Progesterone

NSAID (aspirine, ibuprofen, analgin or other)
Antimicrobial (antibiotics or other)
Suppositories

Other

23.What was the reason for drug prescription?
Specify
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24.Did you have high temperature (>38C) more than 1 day, or any other symptoms of
infection during pregnancy?
1.Yes
2.No (go to question 26)
11.Do not remember (go to question 26)

25.What infections were diagnosed during that pregnang?
Specify

26.Did you continue regular sexual life during that pregnancy?
1. Yes
2. No (go to question 30)
22.Refused to respond (go to question 30)

27.How often did you have intercourse during pregnancy
1. Less than once a week
2. Once a week
3. More than once a week
22.Refused to respond

28.What was the reason for
interruption?

29. Ask only women who delivered with Cesarean Section: In your opinion, what was the
reason of Cesarean Section in your case?

Thank you for participation!
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Laytpph 26punnwquuniwb nhuyh gnpénhGtpp. nGwp-unnighs htitnwgnuinep)nil

Iwpgwpbpphly
ID
LGwpqwyhtwyp: 1. nbwp 0. unnighg
Swpgwapnygh wiuwphyp _ _ _ _/_ /[ ___

1. OGGnwuwnilGp

2. OG0nywl wiuwphy / /

(on) (wdhu) (nwnh)

3. Lptip wakGwpwpdp Yppnipynilp, np MnLp unwgti| Lip:

[@tnh dhplwywpg (nwnng, 10 wpnig wwlwu)

Uhplwlwnq (nwpng, 10 tnwnh)

UhohG dwulwghwnwlwb (ntuntdbwpwb, 10-13 tnwph)

Fwndpwantjlt (hGuinhnniin Jud hwdwjuwpw, 14 tnwph)

IGwnnhwyndwiht (Awghunpwunnipw, wuwhpwbwnnipw, nnyunnpwbwmnipw, >15
tnwinh)

o=

4. Qtq tpplk pdh2y wuk®| k, np nLlbp htinlyw; yphdwybtphg nplt akyp’
(Lptp pninp hwiwwwwnwufuwlnn tnwppbpwyabpp)

Pwpndnp 60pnLd

Nuiwwnhn hnnwpnpp

EphywiwjhG hhdwlnnip)nll

CGwpwpuwfuwnn

EGnnitinphun

12-0wwnljw wnnt fung

Jwhwlwgbindh hhywGnnipjntl

5. 2tip wintulGwywb Ywpquyhdwyp wyn hnhnipjwb pGpwgpnty:

1. UhwjGuwy

2. Udntulwgwdé (gpubGgywé t, pb ng)

3. Udnulwiniéywé

4. Uph

22 3pwdwpynid 68 wwunwufuwlb
6. Nppw”G tp Q6p pwyp BhGs wyn hnhnepynilp Ua 11. 2ghwntd
7. Nppw”G £ 2Gp hwuwyp ul 11. 2qhwintid
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8. COnhwnip wndwdp, hGswt®u YpGnipwagpbhp 26p pGuwGhph
Yhhuwdwywpnwyp win hnhnipjwb pGpwgpnil: (Gwnpnwgbip wwwnwufuwblbbpn)

1. UhphOhg pwdwlwbhb guaop
2. Uhghlhg h thnpp guén
3. UhopG

4. Uhghlhg dh thnpp pwnaén

5. Uhphlhg pwqwlw0hb pwpdn

22. 3pwdwpynid GO wwunwufuwbbi

9. Ancp wfuwwnnt”d thp wyn hnhnipjwG pGpwgpntu:
1. Un
2. Ny (UGgbp hwng 11)
3. Gu ntuwlnn th

10. UhohGnud opwlwl pwlh® dwd thp wfuwwnncy: dwu

11. Ujn hnpnipjwG pGpwgpnid Mnp Yuuwwpt®| Gp $hghywlywb dwip wouwnwip,
npp wwhwbgned Ep dywbwihb 2wpnbGwyuywb (wpjwénipynil Ywd hwplywnhp
nhnp:

1. Wn, Gz6ip nGuwyhb nL mbinnnipjnilp
2. Ny

12.  Un hnhnpjwG pGpwgpntd Mnep JubnGwynp 2thnid nlbgh®™| bp
phipwywuwnbtpp (GGpwrjw) gjninwnbuntivwlwl ywpwpunwbynipbpp) htun:

1. Wn, Gz6ip nGuwyhb nL mbinnnepynilp
2. Ny

13.p°Gs nhppny tip unynpwpwnp pGh] wyn hnhnipjwG pGpwgpniu:
4. Utigph Ypw
5. Qufu Ynnph dpw
6. Up Ynnph Ypw

11.2qhwnbd
14.  Onip 6func”y thp wyn hnhnipjwG pGpwgpnty:
1. Gpptdl glwlwy ywpwpwwb
2. Uakb on glwbwy opwlwh
3. twnuwntignpt| G0 wyn hnhnipyjwla _ 2wpwpntd
4. N
15.  Ujn hnhnipjw pGpwgpnit Q6p tnwlp Yuwd wfuwnwbph Jujpnd Yugh®G éfunn
dwpnhp:
1. Uyn

2. Ns (UGgtip hwpg 17)
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16.  Ujn hnhnipjwl pGpwgpnty, opwlwl dhohlnud pwlh dwd thp qunGynLd
OhLGnyy0 utGywyniy, npuntin nyjwp wwhhG Ywp éfunn wGé: dwa

17.  Wn hnhnpjwl wnwohl Grwdujwynid Mnip nulbghk”| Gp wpynLbwjhG
wpunwnpnipyntd Ywd wpnGwhnuncpynib:
1. Un
2. Ny (UGgbp hwng 19)

18. Nppw”G £ bbb, wpyniGuyhG wpunwnpnepnilp:
CGnwukbp dh npdwaq kp

1op

2o0p

3opn

wyth pwb 3 op

abrwn=~

19. Un hnhnipjwG pGpwgpnid Mnp hhjwlnwingnud wweyt®| tip:
1. Ujn
2. Ny (UGgbp hwpg 21)

20.N°pG kEp hpywlnwlng ywreytnt hhoGuywb wywwnbwnp:
1. Uywnbwgnn yhdnid (hnhnipjwb dwaybiinp<22;wpwphg)
2. UywnlOwgnn yunwdwd §GGnwpbpnipynch
3. UhgninhGtiph Jwpwy
4. Pwpdp qupytpwywjhb aGnud(GEpwnjwy fupnGhly, hnhnipjwidp
wwjiwbwynpwé hhwbtipnbbghwa L wypbEywdwuhw)
5. Uy, Gptip

21. U hnhnipjwl pGpwgpnid Anp ogunwgnpét®| Gp nplk nnnpuwyp Ywy
yhunwahGatp:
1. Ujn
2. Ny (UGgtp hwng 24)
11. 264 hhynud

22. h°Gs hwpbp, GepwpynudGlp, dndhyGbp Gp unwgb] wyn hnhnpjwG pGpwgpntd
L pw(Gh” op:

Mpnqbuwnbpnb (mntdpwuwnnl, nuinpndbuwnwb)

NUIRY (wuwhphb, hpntypndbl, wlbwiqhb ud

wj|)

Swywiwbptwjhb (hwywphnunpybbp Yud wy)

Unuhybtp

Uyt

23. Npn°Gp thG nbnnpw)pp Gawlwybpnt ywwndwnebpp:
Mwpqupwtp
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24. Ujn hnhnipjw pGpwgpnid Ancp nuGtigh®| tp dtYy ophg Gplwp wnbnnnipjwdp
pwnén ptpdntp)nil (>38°C) Ywd hGpLlghwyh wy| Gowd:
1. Un
2. Ny (UGgtp hwng 26)
11. 260 hhynud (UGgkp hwnpg 26)

25. bGswhup® JwpwyGbp 56 whunnpn2ybl win hnhnepjw pGpwgpnty, n°p dwaybunnud
L npp"wh GG wnlb|:

Lotp

26. Uyn hnhnipjw pGpwgpntd Yncp 2wpniGuyt®) Gp YuwlnGwynp ubnwyw Yywhpp:
1. Ujn
2. N (UGgbp hwpg 30)
22. Ipwdwpynid B8 wwwnwufuwbb

27. Nppw”°0 hwdwfu tip Mip hwpwptipnpyncl nuGligl| wyn hnhnpjwa pGpwgpnt:
1. CGwpwpp vGY wGquwdihg phs
2. Gwpwpp by
3. Cwpwpp 0bYy wlqwihg hwdwfu
22. Ipwdwpynid Y wwnwufuwbb

28. N°pa tp ubnwyw Ywbpl pnhwnbnt
wwuwndwnp:

29.  Fwpgpbip dhuwyl YGuwnwl hunnnedny 6Glnwyniodwd quwlwlg: Lun Qbq, Abp
ntwpnid hGgh tp YGuwpywb hwnnd unwnpbpne wwwnSwnep:

Glnphwywnipjntl dwubGwygnipjwl hwdwp:
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Appendix 3 Consent Form

American University Of Armenia
Institutional Review Board # 1/Committee On Human Research
College Of Health Sciences Subcommittee For Studemheses

CONSENT FORM

Title of Research Project: Risk Factors for PlaagkeAbruption: case-control study

Hello, my name is Karen Adamyan. | am an obstetnigynecologist and a graduate student in
the School of Public Health of the American Univigref Armenia. We are conducting a study
to investigate the risk factors for placental abiarp The research is conducted among women
who delivered a baby in 2010 with or without plaedabruption.

You have been selected to participate in this shebause you had childbirth in 2010. Your
contact information has been obtained from yourioadecord from the maternity home where
you gave childbirth.

If you are willing to participate | will ask you weral questions regarding your health status, and
reproductive history. The interview will last no redhan 15 minutes.

Your participation in the study is voluntary. Yowaynskip any question you think is
inappropriate and even stop the interview at angnerd you want without any undesirable
consequences for you. Also you can ask any quasgion may have about this research study.

Your participation in the study poses no risk fouyThe information obtained from you will
help us understand the risk factors for placeriialtion. It will be your contribution to science.
There is no monetary benefit for the participatiothis interview.

The information you provided is fully confidentiahd will be used only for the study.
Anonymity will be maintained, your name will notfgar on questionnaire. Only general
findings will be presented at the end of the regeaContact information will be destroyed upon
completion of the research.

If you have more questions about this study youamamact Dr. Varduhi Petrosyan, the
Associate Dean of the College of Health Scienceéd calling 512592.
If you feel you have not been treated fairly onthyou have been hurt by joining this study,

please contact Dr. Hripsime Martirosyan, AUA Hun&ubjects Administrator at 51 25 61.

If you consent to participate, we can start.
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Jwjwunwbh watiphlyywb hwdwuwpwa
Ghunwhbwnwgnunuwyw tphywjh hwGdGwdnnny

Jwlpwihb wennowwwhnipjwl pwynipinticn
Pwlwynp hwiwdw)lGwaqghp
Jtvnwgnuinipjwl wGywbniip

Laybpph 26punwgqwwndwl nhubyh gnpdnGhbpp. nbwp unnighs hGwwgnunnipintl

Pwnl Qbqg, Gu bwptl UnwijwGh 6o: Gu dwbywpwpd-qhbGGyning 6o L 3wjwuwnwbh
watphYwl hwiwpuwpwbh hwapwihl wennowwwhnipjwb wyneintnh wwnunwywh
Ynipuh nuwlnn Bu: UkGp hGinwgnunnipynil GGp hpwywGwgbned, nph Guwwnwyb k
pwgwhwjnb nGYGpph 2Gpunwquundwip Guwuwnnn rhuyh gnpénGGGpp: IGnwgnuninepncGb
hpwlwOwgynid £ Ywlwbg 2powlncd, npbp 6GGnwptpt; 66 2010 p-h0 pGLGpEH
2Gpunwgqunniinyg, ywd wnwbg: Mnep pGuinpyt Gp dwulbwygbne wju hGunwgnunepjwlp pwbh
np 6GGnwpbpt Gp 2010 p-h plpwgpntd: Qtp nyywGtpp ybipgyt G0 §GGnwwnwh
600Gnwptnnipjwl ywwndnipjwb pwninhg:

EGpb Mnp hwiwdw)b Gp dwulwygh| wju hGinwgnunnipjwlp, Yulnpbh ywnwufuwbb 26
wnnnowlwb yhsdwyh L yGpuwpunwnpnnuiyub ywwndnepjwb yGpwptipjw) hwpgtbphG:
Rwpgwanntjgp Yubh ng wybih, pwh 15 pnwt:

Qbip dwubwygnipynilp wju hGnmwgnnnipjwbp Yuwdwynp £ Mnip hpwynilp niGtp
swuwwnwufuwbt] wylt hwpgtphG, npnbg hwpdwn stip gunbnid wwwnwufuwbb) L GneyGhuy
gwllwgwé ywhh nunuwnbiglb] hwpgwgpnigp, hGsp Qg Ypw nplt pugwuwlwd
hGnLwOpObp sh nLGGOw: Ynp Yunnn Gp hwpgtip twp hGunwgnunnipywb yGpwptpju:

Qbip dwulbwygnipjnitlp wyu hGinwgnnnipjwlp nplk rhuly sh GepLjuywgbnud kg hwdwn: Q6
Ynnihg npwdwnpywdé inyjwb6pp Yoqlklh dbGg pwgwhwjinbine pGYGpph 2GpLwqundwbp
Guwwuwnnn nhuyh gnpénGOGpp: Mw Y hbh 26p wdwbnp ghnnepjwb dGe: Uju hwpgwgnpnyghl
Qbtn dwubwygnipjnilp sh Gopwnpnid nplt npwidwywb fupwiuntuwbp:

2tp Ynnihg tnpwiwnpywé nyywbbpp qunnbh G0 wwhybne L oquwagnpéytiint G0 dhw)b
hGunwagnuinitpjwl Guwwnwyny: UGwaniGnepjwb uygpnibpp wwhwwOdbine £, 26p wbnulp sh
GpLlwnt hwpgwptipphyh ypw: Uhw)l wdthnthhs wnnncbpGtnG 60 Gepywjwgybnt
hGunwagnuinipjwl wywnpwnhb: 6p hwnnpnwygnepjwb inyjw Gepp Ynsbswgyta
hGnwgnuinipjwl wjwnunhg wGdhpwuwtiu hGunn:

IGwnwgnunnipjwb htn uwywé hGinwquw hwngbph hwdwp e Yupnn Gp qubgqwhwpb
Swjwunwbh watphYywb hwdwpuwpwbh hwbpwjht wennowwwhnipjwl $wynintinp
thnfunGlwG dwpnnihh MGwnpnuywbhb 51 25 64 hGnwfunuwhwdwnpny: Gpb gunlOnid Gp, np abq
htGwun wlwpnwpwgh G0 Jupyb] jud dnnwénid Gp, np dwubwygnipyntlp yowu £ hwugnb| 264,
Nnip Ywnpnn Gp qubqwhwnb) U3 Ephlwjh hwGdGwdnnnyh wnihGhuinpwwnnp Inhthupib
Uwpwhpnuywbhb 51 25 61 hGnwfunuwhwdwnpny:

Epb hwiwdw)h tp, Ywpnn GOp uyub:
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Appendix 4 The List of Independent Variables of theStudy

# | Variable Definition

1 |id interview id

2 | mid maternity id: 1-“GN”"MC; 2-RCMCHP; 3-IPOG
3 | bd birth day of woman

4 | age age of woman at index childbirth

5 | date date of childbirth

6 | abo blood group

7 rh Rhesus factor: positive 1, negative O

8 | weight 1 weight of woman before pregnancy (kg)

9 | weight 2 weight of woman at pregnancy terminagiay)

10 | weight g weight gain during pregnancy (kg)

11 | height height of woman (m)

12 | bmi body mass index

13 | ga_anc gestational age (weeks) at enrollmefN©

14 | n_visit number of antenatal care (anc) visits

15 | hyperten hypertension: 1 yes, 0 no

16 | blooss blood loss (ml)

17 | ga gestational age (weeks)

18 | mod mode of delivery: 1 c-section, 0 vaginalhoir

19 | cs_prev cesarean section at previous deliveygs10 no
20 | pregn number of pregnancies

21 | pm partus maturus (term delivery)

22 | prem partus prematurus (preterm delivery)

23 | sthirth number of stillbirths

24 | spab number of spontaneous abortions

25 | artab number of artificial abortions

26 | ect number of ectopic pregnancies

27 | pregint years between pregnancies

28 | Inm date of last normal menses

29 | menarche age at menarche
30 | sexlife age at sex initiation
31 | haemotr haemotransfusion: 1yes, 0 no
32 | childsex sex of newborn: 1 male, 0 female
33 | childwei weight of newborn (g)
34 | educ highest education
35 | marst marital status
36 | sec socioeconomic conditions of family duringgmmancy
37 | employ employment status during pregnancy: 1§e®, 2 student
38 | work hou average working hours per day durigpancy
39 | hardwork phisically hard work during pregnangss 1, no O
40 | chemcont contact with chemicals during pregnayey 1, no 0
41 | sl _pos sleeping position during pregnancy: kp@other
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42 | smok_st number of cigarettes per day duringraegy

43 | shs hours of exposure to second hand smokinggdpregnancy
44 | ftbl first trimester bleeding: yes 1, no 0

45 | ftbl dur duration of the first trimester bleeglifdays)

46 | dufaston dufaston use during pregnancy

47 | high_tem duration of high temperature (aboved2§p

48 | rslp regular sex during pregnancy

49 | sev_plab severe blood losssl000)

50 | sev bl first trimester bleeding3 days
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