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ABSTRACT

Introduction: Preeclampsia is a hypertensive disorder of pregnancy of unknown etiology.
Worldwide, each year, more than four million women develop preeclampsia and in developing
countries, where prenatal care is not adequate, preeclampsia/eclampsia accounts for 40% to 80%
of maternal deaths, accounting for about 50,000 deaths yearly.

Objective: To measure the association of parity and interbirth interval (IBI) with preeclampsia
status and their interactions with other covariates among reproductive age (18-45) women living
in Yerevan.

Methods: The study utilized a case-control study design. Cases (n=89) were reproductive age
women living in Yerevan that were diagnosed with preeclampsia in the Institute of Obstetrics
(Perinatology), Gynecology and Reproductive Health and the Erebuni Medical Center from
01.01.2008 to 01.04.09. Controls (n=279) were reproductive age women living in Yerevan that
gave birth in the same maternity homes with no diagnosis of preeclampsia during pregnancy
within the same time period. The study conducted telephone based interviews with both cases
and controls through structured questionnaire developed by the research team. Data analysis was
performed using STATA software.

Results: The odds of preeclampsia was lower among multiparous women compared to
primiparous women (OR=0.27; 95% CI: 0.14, 0.51; p=0.000) after adjusting for age, Body Mass
Index (BMI), number of people living in the household and number of employed family
members. After adjusting for age, BMI, renal disease the odds of preeclampsia was higher
among women with long IBI compared to women with short IBI (OR=2.90; 95% CI: 1.07, 7.86;
p=0.036). The interaction term between IBI and the history of previous preeclampsia was 0.11
(95% CI: 0.01, 1.01; p=0.051).

Conclusions: The results showed that parity and IBI were statistically significantly associated
with preeclampsia status after controlling for confounders. This study confirmed that the risk of
preeclampsia falls sharply after the first birth but it also showed that the risk increased over time
and that long IBI was associated with higher risk of preeclampsia development. However, for
women without history of previous preeclampsia the risk of preeclampsia increased in
subsequent pregnancy with increasing time between births whereas for women with history of
previous preeclampsia the risk tended to decrease with increasing interval between births.

vi



1. INTRODUCTION/LITERATURE REVIEW
1.1. Hypertensive Disorders of Pregnancy

Hypertensive disorders during pregnancy are common and form one part of the deadly
triad, along with hemorrhage and infection, which results in much of the maternal morbidity and
mortality related to pregnancy (1). The hypertensive disorders during pregnancy affect up to
8.0% of all pregnancies and remain a major cause of maternal and neonatal mortality and
morbidity in the United States (US) and worldwide (2).

Hypertensive disorders in pregnancy are responsible for 76,000 maternal and 500,000
infant deaths each year worldwide (3). Almost 18.0% of 1,450 maternal deaths in the US from
1987 to 1990 were from complications of pregnancy related to hypertension (4).

A World Health Organization (WHO) analysis of maternal deaths reveals that
hypertensive disorders are responsible for 16.1% maternal deaths in developed countries and are
the leading cause of maternal death in Latin America and the Caribbean (25.7%), as well as a
major contributor to maternal death in Africa (9.1%) and Asia (9.1%) (5).

The US National High Blood Pressure Education Program Working Group on High
Blood Pressure in Pregnancy has defined the following categories of hypertensive disorders
during pregnancy: chronic hypertension, gestational hypertension, preeclampsia/eclampsia and
preeclampsia superimposed on chronic hypertension (Appendix 1) (6). These categories have
different epidemiological characteristics, pathophysiology, and risks for the mother and baby (2).

The reported incidence of hypertensive disorders during pregnancy shows great variation,
which may be attributable to differences in definition, population composition, demographic and
obstetric characteristics, or actual disease incidence (7). Preeclampsia affects 2.0-13.0% of all

pregnancies.



1.2 Preeclampsia

Preeclampsia is a pregnancy-specific syndrome of reduced organ perfusion secondary to
vasospasm and endothelial activation (1). It is now known to be a multi-system disease and can
include placental dysfunction, acute renal failure, cerebral edema, cerebral hemorrhage, seizures
(eclampsia), coagulopathy and liver injury.

Preeclampsia is diagnosed in the presence of hypertension (systolic blood pressure >140
mm Hg or diastolic blood pressure >90 mmHg on at least two occasions, 6 hours to 1 week
apart) and proteinuria (=300 mg in a 24-hour urine collection or 30mg/dL (1+ dipstick) in
random urine sample) after 20 weeks' gestation (Appendix1) (6;8;9).

Worldwide, each year, more than four million women develop preeclampsia and in
developing countries, where prenatal care is not adequate, preeclampsia/eclampsia accounts for
40% to 80% of maternal deaths, accounting for about 50,000 deaths yearly (10). In some
countries it is the main cause of maternal mortality: up to 42.0% of maternal deaths are attributed
to this disorder in Colombia (11). It is alarming that the rate of preeclampsia has increased by
40.0% between 1990 and 1999, which is probably the result of a rise in the number of older
mothers and multiple births, scenarios that predispose to preeclampsia (2).

In developed countries, where maternal mortality attributable to preeclampsia has been
reduced, the condition primarily affects fetal well-being through intrauterine growth retardation,
preterm birth, low birth weight, and perinatal death (12). The increased infant morbidity and
mortality rates are especially disheartening because at least part of it (20.0%) is attributable to
preterm delivery undertaken to prevent further deterioration in the fetus and mother. In fact,

15.0% of all preterm births are indicated early deliveries for preeclampsia (2).



A history of preeclampsia increases the risk of future hypertension, ischemic heart
disease, stroke, venous thromboembolism, and death from any cause (13).

Despite extensive research exploring its cause, prevention, and treatment, there has been
no improvement in predicting who would be diagnosed with disease and there are no protocols
for prevention or cure for the disease other than delivery (even if it is a long time before term).
Preeclampsia has been termed the “disease of theories™ reflecting the confusion that surrounds its
causes and pathophysiology (14). Currently, four hypotheses are favored: placental ischemia,
very low-density lipoproteins versus toxicity preventing activity, immune maladaptation, and
genetic imprinting. These four hypotheses are not mutually exclusive but probably interactive
(15).

A number of risk factors have been identified for preeclampsia development (16).
Preeclampsia generally is considered a disease of the first pregnancy because the risk is much
lower in pregnant women who have had a previous pregnancy. Preeclampsia occurs mainly in
primiparous women' who have a 4-5 times higher risk than multiparous women’ (17-23).
Multiparous patients also have milder symptoms, and most of these cases are recurrent cases
(17). Women aged > 40 have about twice the risk of developing preeclampsia, whether they
were primiparous or multiparous. Nationwide US data suggest that the risk of preeclampsia
increases by 30.0% for every additional year of age past 34 (22;23). There were numerous
epidemiological studies of previous preeclampsia and they suggested that women who had
preeclampsia have approximately seven times the risk of preeclampsia in a subsequent

pregnancy (18;19;22-24). Family history of preeclampsia is also shown to be a risk factor for

' Women who have carried one pregnancy achieving > 20 weeks’ gestation

> Women who have carried more that one pregnancy to > 20 weeks’ gestation

3



preeclampsia development. Daughters and sons of women who had preeclampsia during
pregnancy have higher risk of preeclampsia in their own (or their partner's) pregnancy. Sisters of
these women and men, who themselves were not born after pregnancy complicated by
preeclampsia, also have higher risk (22;25).

A long interbirth interval (IBI)' increases the risk of preeclampsia. This finding suggests
that the protective effect of past pregnancies may decline over time or that another factor
correlating with time may also contribute to the increased risk with long intervals between births.
Although these studies used different categories of intervals, most of them reported a significant
association between long IBI and increased risk of preeclampsia (23;24;26;27). Although the
exact length of the interval at which the risk of preeclampsia begins to increase was not clear
from the existing evidence, IBIs of 5 years or more appeared to be associated with 60% to 80%
increased risk of preeclampsia (26).

A number of epidemiological studies have shown that multiparous women who changed
partners had a higher risk of preeclampsia in the following pregnancy than multiparous women
with the same partner, and primipaternity rather than primiparity has been suggested to be a
major risk factor (19;23;26;28;29). Women who were pregnant by a partner who fathered a
preeclamptic pregnancy in another woman had nearly twice the risk in their own pregnancy (23).
The effect of previous abortion on the incidence of preeclampsia is still in dispute. Some studies
found that previous abortion decreases the risk of preeclampsia (20;30;31). However, there are
others that report that previous abortion is not protective (32-34). Some studies linked maternal
low birth weight with an increased risk of preeclampsia during their own pregnancies (25;35;36).

Less then high level of education (university or PhD degree) is reported to be a risk factor for

! Birth date of index child - birth date of preceding birth



preeclampsia. One of the recent studies reported that after adjusting for age, gravidity and
multiple pregnancy, women with low educational level were more likely to develop
preeclampsia than women with high educational level (37). Although the effect of low education
is in part mediated by financial difficulties, the association between educational level and
preeclampsia remained largely unexplained. Depression and anxiety in early pregnancy (38;39)
and stress, working-related psychological strains (18;40;41) are shown to be associated with the
risk of preeclampsia development. Women with pre-existing medical conditions like chronic
hypertension (22;24), renal diseases (22;24), chronic autoimmune diseases (22),
antiphospholipid syndrome (22;42), diabetes and gestational diabetes (22;24) are more likely to
develop preeclampsia compared with those without them. It is well documented that the risk of
preeclampsia increases with the increase of Body Mass Index (BMI) (18;21;22;24;30;34). The
systematic review of the existing evidence regarding the relationship between cigarette smoking
during pregnancy and preeclampsia revealed an inverse association between cigarette smoking
during pregnancy and incidence of preeclampsia showing a lower risk of preeclampsia associated
with cigarette smoking during pregnancy (21;24;30;34;43). The factors associated with
pregnancy like multiple pregnancy (22;44;45), fetal malformations (46), chromosomal
abnormalities (47-49), hydatidiform moles' (16;17) and hydrops fetalis® (16;17) are also
reported to increase the risk of preeclampsia. Among primiparas, the proportion with

preeclampsia is shown to increase with a longer than 2 months time to pregnancy (TTP) as a

' A pregnancy/conceptus in which the placenta contains grapelike vesicles that are usually visible with the naked
eye. The vesicles arise by distention of the chorionic villi by fluid

% A condition in the fetus characterized by an accumulation of fluid, or edema, in at least two fetal compartments,
including the subcutaneous tissue, pleura, pericardium, or in the abdomen
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marker of fecundity', expressed as the number of cycles required for a couple to conceive from
the start of unprotected intercourse. Among multiparous women, only those women waiting
more than 12 months appeared to have an increased risk (50). Women using condoms,
diaphragms, spermicides and withdrawal are at higher risk of preeclampsia compared to those
that use such contraceptive methods that permit exposure of viable sperm with the uterus
(28;51).
1.3 Situation in Armenia

In Armenia the maternal mortality ratio from 1990 to 1992 was 38.5 (per 100,000 live
births), dropping down to 25.0 between 2002 and 2004 (52). While the maternal mortality rate
was reported to be reduced from 1990 to 2004, it is still 1.5 times higher than the maximum of
15.0 per 100,000 live births established by the WHO for Eastern Europe. The maternal mortality
structure by gestational age indicates that the majority of registered deaths (64%) occur after 28
weeks of gestation.

In Armenia the main causes of maternal mortality are hemorrhage, hypertension and
postpartum complications. In 2003, the structure of maternal mortality by causes was the
following: hemorrhage - 28.6%, sepsis - 14.3%, toxicosis - 14.3%, and obstructed labor and
other complications - 42.8%. The reduction of maternal mortality by three-quarters from 1990 to
2015 is one of the Millennium Development Goals targeted in Armenia (52).

Women in Armenia are 9 times more likely to die from pregnancy or childbirth
complications than women in developed countries. In particular, a woman in Armenia has 1 in

980 lifetime risk of maternal death, compared with a probability of 1 in 8,000 for women in

! The ability to reproduce



developed countries and the average of 1 in 1,300 in the region of Central and Eastern Europe

and the Commonwealth of Independent States (53).

1.4. Aims and Research Questions of the Study

The aims of the study were:

To identify risk factors for preeclampsia development among reproductive age (18-45)
women living in Yerevan

To identify interactions between risk factors for preeclampsia development among
reproductive age (18-45) women living in Yerevan

To develop recommendations for guidelines to predict and prevent preeclampsia

development before pregnancy or during the early stages of pregnancy

The research questions were:

Does long IBI, defined as interval between two births more than or equal to 5 years,
increase the risk of preeclampsia development among multiparous reproductive age
women living in Yerevan after controlling for confounders?

Is there any interaction between long IBI and other risk factors?

Does primiparity increase the risk of preeclampsia development among reproductive age
women living in Yerevan after controlling for confounders? Is there interaction between

parity and other risk factors?

2. METHODS

2.1 Study Design

To address the mentioned research questions the case-control study design was chosen.

This method has both operational and conceptual strengths and advantages (54). On an

operational level, these advantages include speed, cost, and the need for a limited number of
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study subjects with very little risk to the subjects. On a conceptual level, and as a very versatile
design, it is the method of choice to study diseases that have a long latency, and to test many
hypotheses.
2.2. Study Population

The target population included reproductive age (18-45) women living in Yerevan. The
study population included reproductive age (18-45) women living in Yerevan that were admitted
to the Institute of Obstetrics (Perinatology), Gynecology and Reproductive Health and the
Erebuni Medical Center for delivery from 1 January 2008 to 1 April 2009. Out of all deliveries
that took place in the maternity homes in Yerevan between July 1 and December 31, 2008
17.8% and 13.4% of deliveries took place in these maternity homes, respectively (55).

Maternity homes were selected by convenience from the complete list of maternity
homes of Yerevan.
2.2.1. Definition of Cases

Cases were reproductive age women living in Yerevan that were diagnosed with
preeclampsia in selected maternity homes. The participants were classified as cases if they were
diagnosed with preeclampsia using US National Heart Lung and Blood Institute (NHLBI)
criteria for diagnosis (6) (Appendix 1).
2.2.2. Definition of Controls

Controls were reproductive age women living in Yerevan that gave birth in the same

chosen maternity homes with no diagnosis of preeclampsia during pregnancy.



2.2.3. Exclusion Criteria

Exclusion criteria for both cases and controls were residency outside of Yerevan, absence
of contact information, as well as poor knowledge of Armenian. The additional exclusion
criteria for cases were the diagnosis of preeclampsia made using other than US NHLBI criteria.
2.3. Sample Size

The student investigator calculated sample size using the formula for proportions
difference assuming the ratio of controls to cases as 3:1 with the level of significance 0.05 and
power 0.8 using Epi—info statistical software. Considering the proportion of women with long
interbirth interval among women with preeclampsia as 27% and proportion of women with short
IBI among women without preeclampsia as 18% the sample size was estimated to be 216 cases
and 648 controls (multiparous) (31).
2.4. Data Collection

Data collection continued between April 1 and May 31, 2009. First, the study team
selected maternity homes by convenience. After getting the permission from the heads of the
maternity homes the study used medical records from 1 January 2008 to 1 April 2009 to identify
the study population. The student investigator obtained the names and contact information
(telephone number) of women from medical records for telephone based interviews. All cases
that met the eligibility criteria were chosen. The study selected controls using the following
principle: after selecting each case three controls were randomly selected using the table of
random numbers from 1-10. Overall, the study selected 102 eligible cases and 306 controls from
the registries of two maternity homes.

The student investigator collected the data by telephone interviews. The actual interview

lasted approximately 15 minutes.



2.5. Study Instrument

An interviewer-administered structured questionnaire was used during the telephone
interviews with both cases and controls (Appendix 3). The student investigator developed the
questionnaire. It included questions adopted from questionnaires used in other studies to
investigate risk factors for preeclampsia development and questions added by the investigator
adopted from other instruments (56-60).

The questionnaire consisted of 39 mainly close-ended questions. It included the
following main domains: socio-demographic characteristics, reproductive history, contraceptive
history, weight and height, blood group and Rh factor, blood pressure, health status (co-
morbidities), smoking and family history of preeclampsia.

Before starting data collection, the developed questionnaire was pre-tested among
reproductive age women (n=5, 2 cases and 3 controls) through telephone interviews. Based on
the pre-test results some changes were made related to questions about smoking, contraceptives
and partner change.

2.6. Study Variables

The dependent (outcome) variable of the study was preeclampsia status during pregnancy
clinically confirmed by the doctor at the maternity home.

Independent variables were: age, educational level, parity, marital relationship, general
standard of living, average household expenditure, number of people living in the household,
number of employed family members, women’s birth weight, women’s blood group and Rh
factor, number of working luxury items in the household, employment status of women during
pregnancy, type of used contraceptive one year before pregnancy, TTP, folic acid intake,

smoking during pregnancy, exposure to secondhand smoke, total number of stillbirths,
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spontaneous abortions, induced abortions, interbirth interval, family history of preeclampsia,
history of previous preeclampsia, BMI, chronic hypertension, renal disease, diabetes, gestational
diabetes, partner change, and multiple pregnancy. Appendix 4 presents the summary of the
study variables.

2.7. Data Management and Analysis

2.7.1. Data Entry

After data collection the student investigator entered the data into SPPS-11 software.
After recoding and cleaning procedures through range checking and spot checking the data were
transferred into STATA-10 statistical package for statistical analysis.

2.7.2. Statistical Methods

Basic descriptive statistics (means, medians, frequencies and standard deviations) were
generated for controls and cases.

The study used independent T-test for comparison of means for continuous data and the
Pearson’s chi-square test of the null hypothesis of homogeneity for comparison of categorical
data to compare differences in proportions/means of independent variables between groups. The
study used Fisher’s exact test for variables with small frequencies. Continuous variables were
converted into ordinal variables to describe their distribution among cases and controls and to
explore their relationships with the outcome variable. The study categorized continuous
variables using cut-points from previous studies.

To assess the relationships between each independent variable and the dependant variable
and to identify confounders for the relationship between IBI and preeclampsia status as well as
between parity and preeclampsia status the study performed simple logistic regression.

Categorical data were converted into “dummy” variables for the regression analysis.

11



The study applied multiple logistic regression models to control for potential confounders
and explore potential effect modification and, ultimately, to calculate the odds ratio and 95%
confidence interval to estimate the strength of associations between independent and dependant
variables. Variance Inflation Factor (VIF), which is the method for detecting the severity of
multicollinearity, was applied for variables in the final models. The variables that highly
correlated to each other were not included in the regression model together.
2.8. Ethical Considerations

The Institutional Review Board/Committee on Human Research (IRB) within the College
of Health Sciences at the American University of Armenia approved the study. The ethical
issues of privacy, confidentiality, consent and justice have been taken into account while
conducting the study. All the women were included in the study after getting oral informed
consent (Appendix 2). They could skip any of the questions and stop the interview at any time.
Personal information about the participants was available only to the researcher and was not used
for other purposes.

3. RESULTS

3.1. Response Rate

The response rate was 95.7% for cases and 95.5% for controls. However, the study team
failed to contact 23 subjects due to different reasons: being out of the country, not at home,
wrong telephone numbers or the change of the telephone number. Three subjects were not
interviewed as they met the exclusion criteria (poor knowledge of Armenian language). The
study team stopped the data collection when 368 interviews were completed. The data analysis

was based on 89 cases and 279 controls.
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The study calculated actual statistical power based on the proportions of the primary
variable (IBI) and the sample size and it was 0.98. The actual power based on the proportions of
parity was 0.71 (Appendix 5).

3.2. Descriptive Statistics

About 35.87% of women (33 cases and 99 controls) gave birth at the Institute of
Obstetrics (Perinatology), Gynecology and Reproductive Health and 64.13% of women (56 cases
and 180 controls) gave birth at the Erebuni Medical Center. The mean duration of the pregnancy
among cases was 35.54 weeks (SD: 3.41) and 38.44 (SD: 1.05) among controls. Only one
woman reported having diabetes and gestational diabetes among cases. Most of the participants
(99.46%) were married and only two women among cases reported to be single. Only one
woman among cases reported that had pregnancy from another man than the father of the current
baby. Two multiple pregnancies were reported among controls. Seven babies only among cases
were born dead or died in the maternity home.

Table 1 presents descriptive statistics of the study population by cases and controls.
Descriptive statistics showed that the cases were older compared to controls: the mean age of the
cases was 28.46 (SD: 6.05) vs. 26.42 (SD: 4.48). The cases had higher BMI than controls: 24.04
kg/m?® (SD: 6.54) vs. 21.23 (SD: 3.20). The multiparous women among cases were more likely
to have IBI more than 5 years compared to controls: 62.16% vs. 26.53%.

Cases and controls were statistically significantly different with respect to the highest
level of education, chronic diseases (chronic hypertension and renal diseases), number of people
living in the household, number of employed family members, total number of luxury items,

TTP, birth weight of the born babies, birth height of the born babies, infertility treatment, parity,
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history of previous preeclampsia, total number of stillbirths, family history of preeclampsia, and
total number of abortions.
3.3. Simple Logistic Regression

Table 2 presents the results of simple logistic regression analysis for association between
preeclampsia status and independent variables without any adjustment for confounding variables
with estimated crude odds ratios, Cls, p-values. The estimated crude OR of the association
between long IBI and preeclampsia status was 5.26 (95% CI: 2.39-11.57; p<0.0005) meaning
that the odds of preeclampsia among multiparous women long IBI is 5.26 times higher compared
with multiparous women with short IBI. The estimated crude OR of the association between
parity and the preeclampsia status was 0.60 (95% CI: 0.37-0.98; p=0.038) suggesting that
multiparous women are 0.60 times less likely to develop preeclampsia compared to primiparous
women. Compared to women who become pregnant right away women with TTP >1-2 months
were at higher risk of developing preeclampsia. However, the cut-points were different for
primiparous and multiparous women (Table 3).
3.3.1. Testing for Confounding

Table 4 presents the results of the simple logistic regression for the association of the IBI
and preeclampsia status and other independent variables. TTP with the cut-point of 12 months,
abortions between births, induced abortions between births, spontaneous abortions between
births, renal disease, age at the delivery, BMI, number of employed family members were
statistically significantly associated with IBI with the cut point of 5 years. Number of people
living in the household, TTP with the cut-point of 12 months, family history of preeclampsia, age
at delivery, renal disease, and BMI (defined as normal vs. overweight or obese) were statistically

significantly associated with the preeclampsia status. This analysis concluded that age at the
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delivery, BMI, renal disease, TTP with the cut-point of 12 months were confounders of the
relationship between preeclampsia status and IBI.

Table 5 presents the results of the simple logistic regression for the association of the
parity and preeclampsia status and other independent variables. The results of the simple logistic
regression analysis showed that number of people living in the household, number of employed
family members, age at the delivery and BMI are the confounders of the relationship between
preeclampsia status and parity.

3.4. Linear Spline to Explore Possibility of Non-linear Relationships

Linear spline analysis was conducted between preeclampsia status and age with the cut-
point of 30. Linear spline analysis demonstrated a non-linear relationship with a statistically
significant spline term with cut-point of 30 (see Figure 1 & Appendix 5).

The spline term was tested for the relationship of preeclampsia status and IBI with the
cut-point of 5 years. The spline term with cut-point of 5 years was not statistically significant
(Appendix 5) and IBI entered regression model as a categorical variable with cut-point of 5
years.

3.5. Multiple Logistic Regression Analysis

All the identified confounders for the parity entered the multiple logistic regression
analysis. After adjusting for the identified confounders (age, BMI, number of people living in
the household and number of employed family members) the odds of developing preeclampsia
was lower among multiparous women compared to primiparous women (OR=0.27; 95% CI:
0.14-0.51; p<0.0005) (Appendix 5). Possible interactions between parity and other independent
variables were checked and no statistically significant interaction between parity and other

independent variables was identified.
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After adjusting for age, BMI, renal disease the odds of having preeclampsia was higher
among women with long IBI compared to women with short IBI (OR=2.90; 95% CI: 1.07-7.86;
p=0.036) (Table 8). After adjusting for age, BMI and renal disease the odds ratio of having
preeclampsia associated with one year increase in IBI was 1.19 (95% CI: 1.04-1.37; p=0.012).
Although TTP with cut-point of 12 months was identified as a confounder the IBI was not
adjusted for it as only those who planned their pregnancy (111 multiparous women) reported
TTP.

Possible interactions between IBI and other independent variables were checked and
statistically significant interaction was identified between the history of previous preeclampsia
and the IBI (Table 6, Table 7, Table 8 and Appendix 5). The interaction term between IBI with
the cut-point of 5 years and the history of previous preeclampsia was 0.11 (95% CI: 0.01-1.01;
p=0.051). The interaction term between IBI as a continuous variable and the history of previous
preeclampsia was 0.77 (95% CI: 0.58-1.01; p=0.059).

Among women without history of previous preeclampsia the odds of having
preeclampsia was 10.1 times higher among women with long IBI compared to those with short
IBI (OR=10.1; 95% CI: 3.12-32.73; p=0.000). After adjusting for age, BMI and renal disease
the odds ratio of having preeclampsia among women with long IBI compared to those with short
IBI was 6.88 (CI: 1.75-27.05; p=0.006) among women without history of previous preeclampsia
and 0.60 (CI: 0.07-4.99; p=0.638) among women with history of previous preeclampsia.

After adjusting for age, BMI and smoking the odds of preeclampsia was 4.18 times
higher among multiparous women with >12 months of TTP (95% CI: 1.04-16.76; p=0.043)

compared to those with <12 wonths of TTP (Table 3).
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3.5.1. Predictive Models

Multiple logistic regressions analysis was used to find the predictive final model for
multiparous women who planned their pregnancy. Each full model was tested against the nested
model using Akaike’s Information Criteria (AIC) which is an approximation to the cross-
validated prediction error (e.g. criteria for determining the “best “model ) (61). The AIC model
“penalizes” models with more predictors and thus favors parsimonious models. The best fitting
model included the IBI with cut-point of 5 years, time to pregnancy with cut-point of 12 months,
BMI, barrier methods of contraception and household monthly income (Table 9, Table 10, and
Appendix 5). The model fit was tested with Hosmer-Lemeshow goodness of fit test. The
Hosmer-Lemeshow test statistics was 5.0 (df=8, Prob > chi2 = 0.76) indicating good calibration
(Appendix 5).

Multiple logistic regression analysis helped to find the model for all women regardless of
parity. The best fitting model was chosen by using Akaike’s Information Criteria (Table 11).
The best fitting model included parity, highest level of education, number of employed family
members, infertility treatment, BMI, agespline 30 and pregnancy planning (Table 12 and
Appendix 5). The Hosmer-Lemeshow test statistics was 5.5 (df=7, Prob > chi2 = 0.55)
indicating good calibration (Appendix 5).

Variance Inflation Factor (VIF) method indicated for both models that none of the
variables that entered the final models were highly correlated.

4. DISCUSSION

4.1. Study Limitations

The study had to rely on the hospital records for the diagnosis of preeclampsia. Problems

with diagnosis of preeclampsia involve great observer variability in measuring blood pressure
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and the commonly used dipstick analysis of random urine sample rather than 24-hour urine
analysis (62). The study questionnaire that was developed by the study team and was not
validated. The student investigator was aware of the women’s case and control status which
might lead to a potential interviewer bias as the process of measuring the exposure was not
independent from the case-control status. The actual power for parity was 0.71.
4.2. Strengths of the Study

All medical records were reviewed by the student investigator and uncertain diagnoses
made based on using other than NHLBI criteria were excluded from the study to reduce the
number of false positive diagnoses. Controls were selected by simple random selection. The
same data sources were used to identify both cases and controls which increased the confidence
that the cases and controls were coming from the same base population and the groups were
comparable. The study used incidence density approach for selecting controls meaning that
controls were selected from all eligible women that gave birth in the selected maternity homes
without diagnosis of preeclampsia in the same month when the cases were diagnosed with
preeclampsia in the same maternity homes. “The advantage for such an incidence-density
selection strategy of controls is that it establishes comparability between cases and controls as to
follow-up time for the detection of disease” (63). The power analysis showed that the actual
power was bigger (0.98) than estimated power (0.80) for the main independent variable (IBI).
The structure of the sample population regarding IBI was compared to the other studies
suggesting consistency in the results (58).
4.3. Main Findings

The presented case-control study investigated associations of IBI and parity and

preeclampsia status among reproductive age (18-45) women living in Yerevan. The results
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showed that parity and IBI were statistically significantly associated with preeclampsia status
after controlling for confounders.

Similar to many other studies this study confirmed the protective effect of multiparity on
the risk of preeclampsia development (17-23). The study suggested that the odds of
preeclampsia among multiparous women is 0.27 times lower than the odds of preeclampsia
among primiparous women after controlling for confounders.

Although our data confirmed that the risk of preeclampsia falls sharply after the first birth
but it also showed that the risk increases over time and that long IBI was associated with higher
risk of preeclampsia development. The unadjusted ORs of the association of preeclampsia status
with long IBI and with each one year increase in IBI were 5.26 and 1.26, respectively. Testing
for confounding revealed that age, BMI, renal disease and TTP with cut-point of 12 months were
the confounders of the relationship between IBI and preeclampsia status.

This finding about the association of longer than 12 months of TTP and preeclampsia
status was consistent with the results of the study conducted by the Danish National Birth Cohort
ongoing project among 45,610 women from 1998 to 2001 (50). This study used TTP for the first
time as a marker of fecundity for the association with preeclampsia status. The present case-
control study identified TTP with cut-point of 12 months being a confounder for the relationship
of IBI and preeclampsia status. However, IBI was not adjusted for TTP in this study as only
those women that planned their pregnancies reported TTP (111 multiparous women).

The study revealed that after adjusting for age, BMI and renal disease the risk of
preeclampsia for each one year increase in IBI since last delivery significantly increased by 19%
(OR=1.19). Also, after adjusting for age, BMI and renal disease the odds of preeclampsia

development among women with long IBI was 2.90 times higher compared to women with <5
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year IBI. The results observed in this study were consistent with other studies showing 10-13%
increased ORs for each one year increase in IBI (24;27).

This study demonstrated a statistically significant interaction between long IBI and the
history of previous preeclampsia. For women without history of previous preeclampsia the risk
of preeclampsia increased in subsequent pregnancy with increasing time between births whereas
for women with history of previous preeclampsia the risk tended to decrease with increasing
interval between births. Lill Trogstad et al. demonstrated a similar interaction in their study
among 547,238 women registered in the Medical Birth Registry of Norway, 1967-1998 (64).

Unfortunately, we did not have sufficient data to address effect modification between the
IBI and change of partner reported in the literature with controversial results (27;64) as only one
woman in the sample reported that previous birth was from other man than the father of the
current baby.

The study developed models for predicting and preventing preeclampsia development
before pregnancy or during the early stages of pregnancy. The findings regarding variables
included in the final models were consistent with the literature. The identified predictors for
preeclampsia development were parity (17-23), education (37), treatment for infertility,
pregnancy planning, age>30 years (22;23), BMI (18;21;22;24;30;34), renal disease (22;23) and
method of contraception (28;51). The study developed the second predictive model for a
subgroup of multiparous women who had planned their pregnancies which included IBI
(23;24;26;27), barrier methods of contraception, BMI, and household monthly income (37).

The study failed to investigate the association of preeclampsia status and diabetes,
gestational diabetes, smoking, marital status, multiple pregnancy and partner change because of

little number of women with indicated characteristics in the sample.
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5. RECOMMENDATION
The study recommends designing future studies to replicate the findings of the current
study, to assess the extent to which the longer TTP might account for the increased risk
associated with IBI, to test and/or improve the predictive power of the developed predictive
models.

Health care providers should inform women about the known risk factors of
preeclampsia development particularly about modifiable risk factors like high BMI. As each
additional year increase in IBI appeared to be a strong risk factor for preeclampsia development
among women without history of previous preeclampsia IBI no more than the recommended 3
years might be a recommendation for preventing preeclampsia development (65). Further
investigation of the role of the long IBI among women with history of previous preeclampsia
may contribute to a new approach in understanding the etiology of preeclampsia and may be
useful for developing further recommendations for this particular subgroup of women that are at
higher risk for preeclampsia development in subsequent pregnancies.

6. CONCLUSION

The study showed that primiparous women were at higher risk of developing
preeclampsia than multiparous women. It also revealed that the risk of preeclampsia changed
over time. The effect of IBI on the risk of preeclampsia was different for women with previous
preeclampsia compared to women without history of previous preeclampsia.

Women with longer TTP were at higher risk of developing preeclampsia. The study
showed that TTP >12 months was a confounder for the association of the IBI and preeclampsia
status, suggesting that longer TTP might explain part of the increased risk of preeclampsia

associated with long TTP.
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The study developed two models for predicting preeclampsia development before
pregnancy or during the early stages of pregnancy.

This was the first epidemiologic study in Armenia investigating the risk factors for
preeclampsia development which demonstrated consistent results with literature and identified

new areas of research.
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Table 1. Descriptive Statistics by Cases and Controls

TABLES

Variable Values: % (n) p - value
Cases Controls
24.18% (n=89) 75.82% (n=279)
Maternity home
Institute of obstetrics 37.08% (33) 35.48% (99) 0.785
(Perinatology), gynecology and
reproductive health
Erebuni Medical Center 62.92% (56) 64.52% (180)
Level of education (years)
<13 years 61.80% (55) 45.52% (127) 0.007
>13 years 38.20% (34) 54.48% (152)
Age at the delivery (years)
Mean 28.46 26.42
Median 26.88 25.78 0.001
SD 6.05 442
Min & Max 19.32-44.27 18.12-40.53
BMI(kg/m®)
Mean 24.04 21.23 p<0.0005
Median 22.86 20.55
SD 5.64 3.20
Min & Max 15.88-59.18 14.82-34.89
BMI kg/m’
Normal(<24.9) 61.80% (55) 89.25% (249) p<0.0005

Overweight(25.0-29.9)

25.84% (23)

7.17% (20)

Obese(>30.0) 12.36% (11) 3.58% (10)
Renal disease
No 87.64% (78) 97.49% (272) Fisher’s Exact
Yes 12.36% (11) 2.51% (7) p=0.001
Chronic hypertension
No 83.53% (71) 99.64% (278) Fisher’s Exact
Yes 15.73% (14) 0.36% (1) p<0.0005
Women’s weight at birth
<2000 3.37% (3) 2.15% (6)
2000-2499 3.37% (3) 1.43% (4) Fisher’s Exact
2500-2999 19.10% (17) 12.90% (36) p=0.385
3000-3499 35.96% (32) 37.63% (105)
3500-3999 15.73% (14) 23.30% (65)
>4000 5.62% (5) 7.53% (21)
Don’t know 16.85% (15) 15.05% (42)
Women’s blood group
1(0) 23.53% (20) 28.00% (77)
II (OA) 53.47% (48) 54.55% (150) Fisher’s Exact
111 (OB) 10.59% (9) 9.09% (25) p=0.839
IV (AB) 8.61% (8) 8.36% (23)
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Variable Values: % (n) p - value
Cases Controls
24.18% (n=89) 75.82% (n=279)
Women’s Rh factor
Positive 87.21% (75) 90.29% (251) 0.415
Negative 12.79% (11) 9.71% (27)
Number of people living in the
household
Mean 4.24 4.77 0.016
Median 4.00 5.00
SD 1.66 1.85
Min & Max 2.00-9.00 1.00-13.00
Number of employed family
members
Mean 1.87 2.16 0.025
Median 2.00 2.00
SD 1.07 1.11
Min & Max 0.00-5.00 0.00-6.00
Perceived general standard of
living
Below average 7.87% (7) 4.66% (13) Fisher’s Exact

Average 48.31% (43) 49.82% (139) p=0.486
Above average 43.82% (39) 45.52% (127)
Household monthly
expenditure (AMD)
<100.000 50.00% (40) 40.26% (93) 0.129
>100.000 50.00% (40) 59.74% (138)
Total number of luxury items
Mean
Median 4.24 4.71 0.038
SD 4.00 5.00
Min & Max 1.94 1.82
0.00-8.00 0.00-8.00
Employment status of the
women during pregnancy
Yes 35.96% (32) 37.28% (104) Fisher’s Exact
No 58.45% (52) 55.20% (154) p=0.809
Student 5.62% (5) 7.53% (21)
The birth weight of the born
baby (g)
Mean 2557.73 3262.23 0.000
Median 2785.00 3200.00
SD 899.68 417.29
Min & Max 420.00-4650.00 1800.00-4800.00
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Variable

Values: % (n)

Cases

24.18% (n=89)

Controls

75.82% (n=279)

p - value

The birth height of the born
baby (cm)

Mean 47.48 50.64 <0.0005
Median 49.00 51.00
SD 4.72 2.02
Min & Max 31.00-57.00 41.00-58.00
Gender of the born baby
Boy 39.33% (35) 45.88% (128) 0.315
Girl 59.55% (53) 54.12% (151)
Method of contraception
Non barrier method 71.91% (64) 75.63% (211) 0.482
Barrier method 28.09% (25) 24.37% (68)
Pregnancy planning
Not planned 25.84% (23) 21.15% (59) 0.354
Planned or partly planned 74.16% (66) 78.85% (220)
Infertility treatment
No 87.64% (78) 94.98% (265) 0.017
Yes 12.36% (11) 5.02% (14)
Time to pregnancy(TTP)
Become pregnant right away 20.00% (13) 43.46% (93)
1-2 month 27.69% (18) 22.43% (48) Fisher’s Exact
3-5 month 23.08% (15) 16.82% (36) p=0.006
6-12 month 9.23% (6) 7.48% (16)
>12 month 20.00% (13) 9.81% (21)
The highest systolic BP during
pregnancy(mm Hg)
Mean 167.19
Median 160.00
SD 25.16
Min & Max 140-260
The highest diastolic BP during
pregnancy(mm Hg)
Mean 103.44
Median 100.00
SD 11.72
Min & Max 90-140
Time of preeclampsia onset
(weeks)
Mean 30.28
Median 32.00
SD 7.05
Min & Max 11-39
Smoking
Never 89.89% (80) 93.55% (261) Fisher’s Exact
Ever 10.11% (9) 6.45% (18) p=0.177
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Variable

Values: % (n)

Cases

24.18% (n=89)

Controls

75.82% (n=279)

p - value

Smoking during pregnancy**

1

Yes 22.22% (2) -
Stopped during pregnancy 33.33% (9) 44.44% (8) Fisher’s Exact
No 44.44% (9) 55.56% (10) p=0.165
Exposure to secondhand smoke
Never
Ever 59.55% (53) 48.39% (135) 0.067
40.45% (36) 51.61% (144)
Family history of preeclampsia
No
Yes 82.56% (71) 93.02% (240) 0.004
17.44% (15) 6.98% (18)
Parity
Primipara 61.54% (54) 46.40% (129) 0.038
Multipara 38.46% (35) 53.60% (150)
IBI (years)***
Mean 7.27 4.21
Median 6.17 3.51 p<0.0005
SD 4.50 2.78
Min & Max 1.42-18.33 0.77-15.59
IBI (years)***
<5 34.29% (12) 73.29% (107) p<0.0005
>5 6.71% (23) 26.71% (39)
Number of stillbirths***
0 93.26% (83) 97.85% (273) Fisher’s Exact
1 6.74% (6) 2.15% (6) p=0.044
Number of abortions
0 69.66% (62) 72.76% (203)
1 14.61% (13) 19.00% (53) Fisher’s Exact
2 8.99% (8) 6.81% (19) p=0.051
>3 6.74% (6) 1.43% (4)
Number of spontaneous
abortions
0 84.27% (75) 87.46% (244) Fisher’s Exact
1 11.24% (10) 10.75% (30) p=0.375
2 3.37% (3) 1.43% (4)
>3 1.12% (1) 0.36% (1)
Number of induced abortions
0 82.02% (73) 83.51% (233)
1 7.87% (7) 11.83% (33) Fisher’s Exact
2 4.49% (4) 3.58% (10) p=0.065
>3 5.62% (5) 1.08% (3)
Abortions between births***
Never 61.11% (22) 64.86% (96)
Ever 38.89% (14) 35.14% (52) 0.674
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Variable Values: % (n) p - value

Cases Controls
24.18% (n=89) 75.82% (n=279)
Spontaneous abortions between
births***
Never 91.67% (33) 89.86% (133) 0.744
Ever 8.33% (3) 10.14% (15)
Induced abortions between
births***
Never 66.67% (24) 71.62% (106) 0.588
Ever 33.33% (12) 28.38% (42)
History of previous
preeclampsia®**
No 52.78% (19) 95.83% (138) Fisher’s Exact
Yes 47.22% (17) 4.17 % (6) p<0.0005

* Among those who planned or partly planned the pregnancy
** Among ever smokers
*** Among multiparous women

'For those variables, the data were insufficient to obtain interpretable results
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Table 2.0dds Ratios (OR) of Preeclampsia Associated With Risk Factors

Variable OR (95% CI) p-value
Level of education
(years)
<13 years 1.00
>13 years 0.52 (032 - 0.84) 0.008
Age at the delivery (years) 1.08 (1.03-1.14) 0.001
BMI(kg/m2) 1.19 (1.11-1.28) <0.0005
BMI(kg/m2)
Normal(<24.9) 1.00
Overweight(25.0-29.9) 5.20(2.67-10.14) <0.0005
Obese(=>30.0) 4.98 (2.01-12.3) 0.001
Renal disease
No 1.00 0.001
Yes 5.48 (2.06-14.60)
Chronic hypertension
No 1.00 <0.0005
Yes 54.00 (7.09-423,87)
Women’s weight at birth
<2000 2.32(0.52-10.42) 0.272
2000-2499 3.48 (0.70-17.32) 0.127
2500-2999 2.19 (0.97-4.96) 0.059
3000-3499 1.41 (0.70-2.85) 0.331
3500-3999 1.00
>4000 1.47 (0.69-3.17) 0.321
Women’s blood group
1(0) 1.00
I (OA) 1.23 (0.68-2.22) 0.488
III (OB) 1.39 (0.56-3.43) 0.481
IV (AB) 1.34 (0.52-3.44) 0.544
Women’s Rh factor
Positive 1.00 0.416
Negative 1.36 (0.65-2.88)
Number of people living in the 0.84 (0.72-0.97) 0.021
household
Number of employed family 0.77 (0.61-0.97) 0.027
members
Household monthly expenditure
(AMD)
<100,000 1.00
>100,000 0.67 (0.40-1.12) 0.130
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Variable

OR (95% CI)

p-value

Perceived general standard of
living

Below average 1.74 (0.65-4.64) 0.268
Average 1.00
Above average 0.99 (0.60-1.63) 0.977
Total number of luxury items 0.87 (0.77-0.99) 0.039
Employment status of the women
during pregnancy
Yes 0.91 (0.55-1.51) 0.719
No 1.00
Student 0.71 (0.25-1.96) 0.504
Gender of the born baby
Boy 1.00
Girl 1.28 (0.79-2.09) 0.315
Method of contraception
Non barrier method 1.00 0.483
Barrier method 1.21 (0.71-2.07)
Pregnancy planning
Planned or partly planned 1.00
Not planned 1.30 (0.75-2.26) 0.355
Time to pregnancy (TTP)
Become pregnant right away 1.00
1-2 month 2.68 (1.21-5.93) 0.015
3-5 month 2.98 (1.29-6.88) 0.010
6-12 month 2.68 (0.89-8.09) 0.080
>12 month 4.42 (1.80-10.92) 0.001
Folic acid intake
No 1.00
Yes 0.68 (0.41-1.14) 0.144
Infertility treatment
No 1.00
Yes 2.67 (1.17-6.12) 0.020
Exposure to secondhand smoke
Never
Ever 1.00 0.068
0.64 (0.39-1.03)
Smoking
Never 1.00
Ever 0.61(0.27-1.42) 0.253
Family history of preeclampsia
No
Yes 1.00 0.006
2.81 (1.35-5.87)
Parity
Primipara 1.00
Multipara 0.60 (0.37-0.98) 0.039
IBI (years) 1.26 (1.13-1.40) <0.0005
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Variable OR (95% CI) p-value
IBI* (years)
<5 1.00
>5 5.26 (2.39-11.57) <0.0005
Number of stillbirths*
0 1.00
1 3.29 (1.03-10.47) 0.044
Number of abortions
0 1.00
1 0.80 (0.41-1.57) 0.521
2 1.38 (0.57-3.30) 0.471
>3 3.25(1.34-17.96) 0.016
Number of spontaneous
abortions
0 1.00
1 1.08 (0.51-2.32) 0.835
2 2.44 (0.53-11.15) 0.250
>3 3.25 (0.20-52.64) 0.406
Number of induced abortions
0 1.00
1 0.68 (0.29-1.60) 0.372
2 1.27 (0.39-4.19) 0.687
>3 5.31(1.24-22.80) 0.024
Abortions between births*
Never 1.00
Ever 1.17 (0.55-2.49) 0.674
Spontaneous abortions between
births*
Never 1.00
Ever 0.81 (0.22-2.95) 0.745
Induced abortions between
births*
Never 1.00 0.559
Ever 1.26 (0.58-2.75)
History of previous
preeclampsia*
No 1.00
Yes 20.57 (7.22-58.63) <0.0005

* Among multiparous women
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Table 3. Association Between TTP and Preeclampsia Status

Variable Primiparous Multiparous
OR (95% CI) p-value OR (95% CI) p-value
Time to pregnancy (TTP)
Become pregnant right away 1.00 1.00
1-2 months 2.27 (0.88-5.81) 0.089  5.32(0.99-28.63) 0.052
3-5 months 2.77 (1.08-7.10) 0.033  3.00 (0.38-23.49) 0.295
6-12 months 2.18 (0.57-8.37) 0.255  5.57(0.67-46.35) 0.112
>12 months 2.23 (0.65-7.71) 0.205  15.6(2.86-85.23) 0.002
Time to pregnancy (TTP)
Become pregnant right away 1.00
1-2 months 2.27 (0.88-5.81) 0.089
>3 months  2.51 (1.10-5.74) 0.029
Time to pregnancy (TTP)*
Become pregnant right away 1.00
1-2 months 2.12 (0.78-5.76) 0.140
>3months  2.29 (0.96-5.48) 0.063
Time to pregnancy (TTP)
Become pregnant right away 1.00
1-12 months 4.64 (0.96-22.53) 0.057
>12 months 15.60 (2.86-85.23) 0.002
Time to pregnancy (TTP)*
Become pregnant right away 1.00
1-12 months 4.20 (0.80-21.87) 0.089
>12 months 11.44 (1.84-71.28) 0.009
Time to pregnancy (TTP)
<12 months 1.00
>12 months 5.40 (1.78-16.38) 0.003
Time to pregnancy (TTP)*
<12 months 1.00
>12 months 4.11 (1.17-14.45) 0.027

* Adjusted for age, BMI and smoking
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Table 4. Simple Logistic Regression: Testing for Confounding

Factor

Association between IBI and
covariates
OR, (95% CI), p-value

Association between
preeclampsia status and
covariates
OR, (95% CI), p-value

Level of education

(years)
<13 years 1.00 1.00
>13 years 1.09 (0.59-2.01) p=0.752 0.71 (0.34 - 1.49) p=0.371
BMI(kg/m?2)
Normal(<24.9) 1.00 1.00
Overweight(25.0-29.9) 5.46 (2.25-13.22) p<0.0005 8.97 (3.56-22.65) p<0.0005
Obese(=30.0)  2.12 (0.74-6.11) p=0.163 5.83 (1.93-17.60) p=0.002
BMI(kg/m2) 1.16 (1.07-1.27) p=0.000 1.26 (1.14-1.40) p<0.0005
Renal disease
No 1.00 1.00
Yes 6.27 (1.23-32.04) p=0.027 5.81(1.47-22.87) p=0.012

Number of people living in the
household

0.87 (0.72-1.05) p=0.154

0.74 (0.57-0.96) p=0.024

Number of employed family members

0.67 (0.49-0.93) p=0.017

0.69 (0.47-1.03) p=0.068

Perceived general standard of living
Below average
Average
Above average

0.57 (1.14-2.30) p=0.433
1.00
0.63 (0.33-1.19) p=0.155

0.35 (0.04-2.87) p=0.327
1.00
0.75 (0.35-1.59) p=0.452

Household monthly expenditure
(AMD)
<100.000
>100.000

1.00
1.09 (0.56-2.11) p=0.800

1.00
0.84 (0.39-1.80) p=0.652

Total number of items

1.09 (0.92-1.29) p=0.297

0.91 (0.75-1.10) p=0.329

Method of contraception
Non barrier method
Barrier method

1.00
1.19(0.64-2.24) p=0.581

1.00
1.70(0.81-3.56) p=0.157

Pregnancy planning

Planned or partly planned 1.00 1.00
Not planned ~ 0.35 (0.18-0.70) p=0.003 1.48 (0.71-3.09) p=0.301
Infertility treatment
No 1.00 1.00
Yes 3.39 (0.78-14.69) p=0.103 2.60 (0.59-11.43) p=0.206
Exposure to secondhand smoke
Never 1.00 1.00
Ever 1.01 (0.55-1.87) p=0.971 0.85 (0.41-1.76) p=0.662
Family history of preeclampsia
No 1.00 1.00
Yes 1.44 (0.48-4.38) p=0.517 4.85 (1.57-14.97) p=0.006
Abortion between births
Never 1.00 1.00
Ever  4.10(2.14-7.89) p<0.0005 1.17 (0.55-2.49) p=0.674

Induced abortion between births
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Association between IBI and
covariates
OR, (95% CI), p-value

Association between
preeclampsia status and
covariates
OR, (95% CI), p-value

1.00
3.71 (1.90-7.25) p<0.0005

1.00
1.26 (0.58-2.75) p=0.559

Factor
Never
Ever
Spontaneous abortion between births
Never
Ever

1.00
3.45 (1.26-9.42) p=0.016

1.00
0.81 (0.22-2.95) p=0.745
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Table 5. Simple Logistic Regression: Testing for Confounding

Factor

Association between parity

and covariates
OR, (95% CI), p-value

Association between
preeclampsia status and
covariates
OR, (95% CI), p-value

Level of education

(years)
<13 years
>13 years

1.00
0.84 (0.56-1.26) p=0.404

1.00
0.52 (0.32-0.84) p=0.008

BMI(kg/m?2)
Normal (<24.9)
Overweight or Obese (>25.0)

1.00
2.58 (1.45-4.58)p=0.001

1.00
5.13 (2.89-9.08) p<0.0005

Renal disease
No
Yes

1.00
1.00 (0.39-2.58) p=1.000

1.00
5.48 (2.06-14.60) p=0.001

Number of people living in the household

1.19 (1.06-1.36) p=0.005

0.84 (0.72-0.97) p=0.021

Number of employed family members

0.75 (0.62-0.91) p=0.004

0.77 (0.61-0.97) p=0.027

Perceived general standard of living
Below average
Average
Above average

1.14 (0.45-2.89) p=0.776
1.00
0.85 (0.56-1.30) p=0.450

1.74 (0.65-4.64) p=0.268
1.00
0.99 (0.60-1.63) p=0.997

Household monthly expenditure (AMD)
<100.000
>100.000

1.00
1.19 (0.76-1.86) p=0.452

1.00
0.67 (0.40-1.12) p=0.130

Total number of luxury items

0.94 (0.84-1.05) p=0.291

0.87 (0.77-0.99) p=0.039

Method of contraception
Non barrier method
Barrier method

1.00
3.73 (2.22-6.25) p<0.0005

1.00
1.21 (0.71-2.07) p=0.483

Pregnancy planning
Planned or partly planned
Not planned

1.00

7.12 (3.82-13.26) p<0.0005

1.00
1.30 (0.75-2.26) p=0.355

Infertility treatment
No
Yes

1.00
0.45 (0.19-1.06) p=0.068

1.00
2.67 (1.17-6.12) p=0.020

Exposure to secondhand smoke
Never
Ever

1.00
1.42 (0.94-2.14) p=0.096

1.00
0.64 (0.39-1.03) p=0.068

Family history of preeclampsia
No
Yes

1.00
0.71 (0.35-1.47) p=0.362

1.00
2.81 (1.35-5.87) p=0.006

Time to pregnancy (TTP)
Become pregnant right away
1-2 month
3-5 month
6-12 month
>12 month

1.00

1.17 (0.63-2.18) p=0.626
0.66 (0.32-1.35) p=0.258
1.10 (0.43-2.80) p=0.845
1.78 (0.82-3.89) p=0.145

1.00

2.68 (1.21-5.93) p=0.015
2.98 (1.29-6.88) p=0.010
2.68 (0.89-8.09) p=0.080
4.42 (1.80-10.92) p=0.001
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Table 6. Interaction Between IBI and the History of Previous Preeclampsia (1)

History of IBI Unadjusted OR Interaction Adjusted OR* Interaction
previous (95% CI) term (Ratio of  (95% CI) term*(Ratio
preeclampsia p-value Odds Ratios) p-value of Odds
(95% CI) Ratios)
p-value (95% CI)
p-value
Yes Short(<5year) 1.00 1.00
Long(>5year) 1.13(0.17-7.24) 0.60 (0.07-4.99)
p=0.901 0.11 p=0.638 0.09
Short(<Syear)  1.00 (0.01-1.01) 1.00 (0.01-0.96)
No p=0.051 p=0.046
Long(>5year)  10.1 (3.12-32.73) 6.88 (1.75-27.05)

p=0.000

p=0.006

* Adjusted for age, BMI renal disease

Table 7. Interaction Between IBI and History of Previous Preeclampsia (2)

History of previous IBI Unadjusted OR (95% CI) Adjusted OR*
preeclampsia p-value (95% CI)
p-value
Short(<5year) 67.33(12.79-354.50) p<0.0005 59.41(10.14-348.13)
Yes p<0.0005
Long(>5year) 75.75 (14.62-392.40) 35.73(5.41-235.99) p<0.0005
p<0.0005
Short(<Syear)** 1.00 1.00
No
Long(>5year) 10.1 6.88

(3.12-32.73) p<0.0005

(1.75-27.05) p=0.006

* Adjusted for age, BMI renal disease

** Reference group
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Table 8. Multiple Logistic Regression Models for I1BI, Confounders and Interaction

Model IBI Age BMI Renal disease  History of History of previous
previous preeclampsia*IBI
preeclampsia

IBI 5.25

(2.39-11.57)

IBI+Age+BMI 2.90 1.03 1.23 0.97

+Renal disease (1.07-7.86) (0.93-1.14) (1.11-1.37) (0.16-5.96)

IBI+Age+BMI 3.80 1.02 1.22 0.87 19.11

+Renal disease+History of (1.19-12.09) (0.91-1.14) (1.08-1.38) (0.09-8.19) (5.55-65.83)

previous preeclampsia

IBI+ History of previous 5.89 23.79

preeclampsia (2.27-15.32) (7.43-76.11)

IBI+ History of previous 10.1 67.33 0.11

preeclampsia+ History of (3.12-32.73) (12.79-354.50)  (0.01-1.01)

previous preeclampsia*IBI

IBI(cont.)+ History of previous 1.34 99.12 0.77

preeclampsia+ History of (1.17-1.59) (13.26-740.77)  (0.58-1.01)

previous preeclampsia*IBI(cont.)

IBI+Age+BMI 6.88 1.02 1.23 0.94 59.41 0.087

+Renal disease+History of (1.75-27.05) (0.91-1.14) (1.08-1.39) (0.11-7.66) (10.14-384.13)  (0.01-0.96)

previous preeclampsia+ History

of previous preeclampsia*IBI

IBI (cont.)*+Age+BMI 1.32 0.97 1.22 0.87 77.04 0.77

+Renal disease+History of (1.09-1.59) (0.85-1.11) (1.08-1.38) (0.09-8.06) (9.29-638.95) (0.58-1.03)

previous preeclampsia+ History
of previous
preeclampsia*IBI(cont.)
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Table 9. Results of AIC for Alternative Multiple Logistic Models for Multiparous Women

Model Covariates AIC= -2(log likelihood)+2(model
df)

Model 1 IBI+TTPI12 2%42.69+2%2=89.38

Model 2 IBI+TTP12-+barrier methods of contraception 2*41.51+2%3=89.02

Model 3 IBI+TTP12+BMI 2*38.28+2%4=84.56
Model 4  IBI+TTP12+BMI+ barrier methods of contraception 2*36.56+2%5=83.18
Model 5 IBI+TTP12+BMI(cont)+ barrier methods of contraception  2*36.27+2%4=80.54
Model 6  IBI+TTP12+BMI(cont)+ barrier methods of 2*31.68+2%5=73.36
(Final) contraception+ household monthly expenditure

Model 7 IBI+TTP12+BMI(cont)+ barrier methods of 2*31.47+2%6=74.94

contraception+ household monthly expenditure +age

Table 10. Predictive Model for Multiparous Women Who Have Planned Their Pregnancies

Variable Unadjusted OR Adjusted OR
(95%CI) p-value (95%CI) p-value
IBI
Short (<5 years) 1.00 1.00
Long (=5 years) 5.26 (2.39-11.57) p<0.0005 4.49 (1.12-17.99) p=0.034
BMI(kg/m2) 1.19 (1.11-1.28) p<0.0005 1.20 (1.04-1.38) p=0.014
TTP12
<12 months 1.00 1.00
>12 months 5.40 (1.78-16.38) p=0.003 5.99 (1.39-25.83) p=0.016

Method of contraception
Non barrier method
Barrier method

1.00
1.70 (0.81-3.56) p=0.157

1.00
3.63 (0.90-14.67) p=0.070

Household monthly expenditure
(AMD)
<100,000
>100,000

1.00
0.84 (0.39-1.80) p=0.652

1.00
0.28 (0.08-1.04) p=0.058
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Table 11. Results of AIC for Alternative Multiple Logistic Regression Models for All Women

Model Covariates AIC= -2(log likelihood)+2(model
df)

Model 1  Parity+education+ renal disease+ barrier methods of 2*175.86+2*5=361.72
contraception+BMI

Model 2 Parity+education+ renal disease+ barrier methods of 2*173.27+2*6=358.54
contraception+ BMI +infertility treatment

Model 3 Parity+education+ renal disease+ barrier methods of 2*171.44+2%7=356.88
contraception+ BMI +infertility treatment+pregnancy
planning

Model 4  Parity+education+ renal disease+ barrier methods of 2*164.06+2*8=344.12

_ contraception+ BMI +infertility treatment+pregnancy
(Final) planning+agespline 30
Model 5  Parity+education+ renal disease+ barrier methods of 2*163.51+2*%9=345.02

contraception+ BMI +infertility treatment+pregnancy
planning+age+agespline 30
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Table 12. Predictive Model for All Women

Variable Unadjusted OR Adjusted OR
(95%CI) p-value (95%CI) p-value
Parity
Primipara 1.00 1.00
Multipara  0.60 (0.37-0.98) p=0.039 0.21 (0.10-0.43) p<0.0005
Level of education
(years)
<13 years 1.00 1.00
>13 years  0.52 (0.32 - 0.84) p=0.008 0.42 (0.23-0.75) p=0.003
Renal disease
No 1.00 1.00
Yes 548 (2.06-14.60) p=0.001 2.78 (0.92-8.35) p=0.069
BMI(kg/m2)
Normal (<24.9) 1.00 1.00
Overweight (25.0-29.9)  5.20 (2.67-10.14) p<0.0005 5.29 (2.51-11.17) p<0.0005
Obese (>30.0)  4.98 (2.01-12.3) p=0.001 6.02 (2.04-18.79) p=0.001

Method of contraception
Non barrier method
Barrier method

1.00
1.21 (0.71-2.07) p=0.483

1.00
1.59 (0.83-3.08) p=0.161

Infertility treatment
No
Yes

1.00
2.67 (1.17-6.12) p=0.020

1.00
3.60 (1.38-9.42) p=0.009

Pregnancy planning
Planned or partly planned
Not planned

1.00
1.30 (0.75-2.26) p=0.355

1.00
2.03 (0.99-4.15) p=0.054

Age at the delivery
(agespline 30, years)

1.20 (1.09-1.31) p<0.0005

1.25 (1.12-1.41) p<0.0005
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FIGURES

Figure 1. Linear Spine to Explore Possibility of Non-linear Relationship Between Age and
Preeclampsia Status
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APPENDICES
Appendix 1

Diagnosis of Hypertensive Disorders Complicating Pregnancy

Gestational Hypertension

BP>140/90 mm Hg for first time during pregnancy

No proteinuria

BP return to normal <12 weeks’ postpartum

Final diagnosis made only postpartum

Preeclampsia

BP>140/90 mm Hg after 20 weeks’ gestation

Proteinuria > 300mg/24 hours or >30mg/dL (1+ dipstick) in random urine sample

Eclampsia

Seizures that cannot be attributed to other causes in a woman with preeclampsia

Superimposed Preeclampsia (on chronic hypertension)

New-onset proteinuria > 300mg/24 hours in hypertensive women but no proteinuria before 20 weeks’
gestation

A sudden increase in proteinuria or blood pressure or platelet count <100,000 /mm’ in women with
hypertension and proteinuria before 20 weeks’ gestation

Chronic hypertension

BP>140/90 mm Hg before pregnancy or diagnosed before 20 weeks’ gestation or

Hypertension first diagnosed after 20 weeks’ gestation and persistent after 12 weeks’ gestation

Source: National High Blood Pressure Education Program Working Group Report on High Blood
Pressure in Pregnancy, 2000

Proteinuria is described as 300 mg or more of urinary protein per 24 hours or persistent 30 mg/dL
(1+dipstick) in random urine samples
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Appendix 2

Oral Consent Form for Cases (English)
American University of Armenia
Institutional Review Board # 1/Committee on Human Research
College Of Health Sciences Subcommittee for Student Theses
Title of Research Project: Investigation of risk factors for preeclampsia development among reproductive

(18-45) age women living in Yerevan.

Hello, my name is Arusyak Harutyunyan. I am a gynecologist and a second year student of Master of
Public Health Program at the American University of Armenia. I am conducting a study to investigate the
risk factors for preeclampsia development among reproductive age women living in Yerevan.

You have been selected to participate in this study as you had elevated blood pressure (preeclampsia )
diagnosed with preeclampsia by the physician in the maternity home. Your contact information has been
obtained from your medical record. Permission to collect your contact information has been received
from the head of maternity home.

If you are willing to participate I will ask you some questions concerning you socio-demographic status,
health status, and reproductive history. The interview will take place once at any time that is convenient
for you and last no more than 15 minutes.

Your participation in the study is voluntary. You may ask any questions during the interview, or skip any
question you think is inappropriate and stop it at any moment you want with no further negative
consequences. I really appreciate your participation in the current study.

Your participation in the study poses no risk for you. The information provided by you is of great value
for investigation of risk factors for preeclampsia development, which will be very helpful for science
and/or for other women with similar disease. There will be no monetary benefits for you if you participate
in this project.

The information you provided is fully confidential and will be used only for the study. Contact
information will be destroyed upon completion of the research.

If you want to talk to anyone about this research study you can contact Varduhi Petrosyan
vpetrosi(@aua.am or call Arusyak Harutyunyan (094)630077

If you want to talk to anyone about the research study because you feel you have not been treated fairly or
think you have been hurt by joining the study you should contact Yelena Amirkhanyan at (010) 51 25 68.

Thank you very much for your participation.
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Oral Consent Form for Controls (English)
American University of Armenia

Institutional Review Board # 1/Committee on Human Research
College Of Health Sciences Subcommittee for Student Theses

Title of Research Project: Investigation of risk factors for preeclampsia development among reproductive
(18-45) age women living in Yerevan.

Helle, my name is Arusyak Harutyunyan. I am a gynecologist and a second year student of Master of
Public Health Program at the American University of Armenia. I am conducting a study to investigate the
risk factors for preeclampsia development among reproductive age women living in Yerevan.

You have been selected to participate in this study as you gave birth in one of the maternity homes of
Yerevan and were not diagnosed with preeclampsia during pregnancy (elevated blood pressure during
pregnancy). Your contact information has been obtained from your medical record. Permission to collect
your contact information has been received from the head of maternity home.

If you are willing to participate I will ask you some questions concerning you socio-demographic status,
health status, and reproductive history. The interview will take place once at any time that is convenient
for you and last no more than 15 minutes.

Your participation in the study is voluntary. You may ask any questions during the interview, or skip any
question you think is inappropriate and stop it at any moment you want with no further negative
consequences. I really appreciate your participation in the current study.

Your participation in the study poses no risk for you. There will be no monetary benefits for you if you
participate in this project. The information provided by you is of great value for investigation of risk
factors for preeclampsia development, which will be very helpful for science and/or for other women with
similar disease.

The information you provided is fully confidential and will be used only for the study. Contact
information will be destroyed upon completion of the research.

If you want to talk to anyone about this research study you can contact Varduhi Petrosyan
vpetrosi(@aua.am or call Arusyak Harutyunyan (094)630077

If you want to talk to anyone about the research study because you feel you have not been treated fairly or
think you have been hurt by joining the study you should contact Yelena Amirkhanyan at (010) 51 25 68.

Thank you very much for your participation.
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{wywumwGh witphyyw hwiwuwnwl

Ghunwhtimwgnunuyub tphijugh hw6dGudnnnyg
{dwlpwjhl6 wnnnowwwhnipjul pulnintn
Pwlwnp hwiwdwjGughp (quyptiph hudwn)

Lbunwgnunipjul wiwlnwip. ypbtjudyuhwih qupqugiwln Guuuwnnng nhuljh gnponGGtph
niuntiGuuhpnipynilp GplwG pwnwph yapuwpunwnpnquyuwl wwphph YuGwig powini:

Pwpl 9tq, ht whnilGp Upniuywy <wpnipynifyju t: Gu dwluwpwné-ghGhyning td L Lwjwumwbh
wuibphlywl hwiwuwpuwih «dwlpujhl wennouwyuwhnipjub» pwlynintinp

tinypnpn Ynipuh nuwlnnnihp: Gu wiguglnd Gl himwgnunipyniG, nph GuyumnwyG k
pwgwhuwjnby ypbtyjwdwuhwjh qupqugiwbp Guuwuwmnn nhulh gnponGGtipp Gplwb pwnwph
Ytpupunmuwnpnnujul mwuphph ubwlg ppowlnud:

Tnip pGunpyty tip dwulwygtine wju hbnmwgnunipjwbp, pwlh np hnhnipjwG pGpugpnid Ytiq dnn
whinmnpnpyby E qupybpuywihG d620w6 pupdpugmy (ypbkyjudwuphw) Gplwl punuph
oliGnuwwmwb pdryh Ynnuhg: tp myjwyGtpp ypgyty b6 oGGnuwmnlhg” mGoptGh hwiwdw)lnipjudp:
Gpt “knip hwiwdw)l bp dwulwlgt] wyu htmwgnunipjubp, wuyw bu YLq Juwd hwpgtipn unghwy-
dnnnyppugpujul hwwnlwbh) Gtph, wennowlwb yhdwyh L ypupumwnpnpujul wigjwih
Jbpwpbinyu: Qwpgugpniyygn wmtinh YniGblGu vty wiqud, tiq hwdwp wowyty hwpdwp dudwGuy,
L Yunlih ny wykih, pwG 15 pnut:

dtin twulwygnipynilp wju hbnmwgnunipjulp yudwynp t: “np upnn Gp vnw hwpgtip
hwpguqnpnijgh ppugpnid guGyugwo wywhh, hGywybu Gwl hpwyniGp niGhp sywwnwufuw bty wyG
hwipgtinhG, npnlp Jwnpnn GG Ytq mhwdnipinili ywwmdwnt] jud nununtglt] hwpguwqpnyygp, Gpp
guwllywlwp’ wnwlg npll htmwquw pugwuwluwl htnmlwlpGtph: Gu gGwhwwmnd td Ytip
wwwupwunwuinipjnilip dwulwlygtint wju hbnwgnunnmpjwln:

dtn dwulwygnipymGp wju htmwgnunnipjwp nplk nhuy sh Gepuywglinyd tq hwiwn: Uju
htnmwgnunnipjulp Jtp dwulwlygnipjul nhypnid nplt ngpwdwwl ppwuntuwlp Gwuwmbuyw o
oL Qtip Ynnuihg mpuwiwnpyud wyjwiltpp YihGaha Qun oqunuwjup pwgwhw jntijne
wynbtyjwiyuhwjh qupqugdwln Guwuwnnng nhuyjh gnponGGtpp, YihGha 2unm upunp ghnwyub
wmbtivwllynilhg, hGywbtu Gub wyl Yulwlg hwdwn, nyptip nGt6 Giw6 fulinhnp:

Jtp Ynnihg mpuwiwnpyuo nne mbntympniGatpp yuwhytl qununbh L joqumugnpoytl dhw)a
htimwgnumpjwl Guuwumwyitnny: Jtp hwnnppuygnipjwl wyjwGupp YnsGswgytl
htimwugnunipjul wjwpnhg wGih9wuytu htinn:

Gpt “tnip guGlwlnwd bp funuby nplk dtyh httnn wyu hbnwgnunipjw G dwuhG, Yupnn Gp ghutg 4.
MbunpnuyuGhG htnlgyw) EEyumpnGughG hwugbny® vpetrosi@aua.am:

Gpt nip gullywlnd tp funubi nplt dthh htin wju hbnmwgnunnipjwl dwuhG, pwGh np quinid bp,
nn dtq htim wlwpnwpugh G0 Jupyb jud dnwond bp, np dwulGwygnipnibp yGwub E Qtq, wmyuw
qulquhuwptp GihGw UdshpfuwGyuGhG (37410) 51 25 68 htnwjunuwhwdwpny:

Clnphwlwnipjni dwulwygnipjul hwdiwn:
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{wywumwGh witphyyw hwiwuwnwl
Ghunwhtimwgnnuyub tphijugh hw6dGwdnnnyg
{dwlpwjhl6 wnnnowwwhnipjul pulnintn
Pwlwynp hwiwdwyGwqghp (unnighs fudph hwdwn)

Lbunwgnunnipjul wijwlnwip. ypbkjudyuhwjh qupqugiwln Guuuwmnng nhuljh gnponGGtph
nuntiGuuppnipyniGp GplwG pwnuwph ypuwpunwnpnquyuwl wwphph YuGwig powlnu:

Pwpl 9tq, ht wbniGp Upniuyuy <wpnipyniGyu t: Gu dwGyuwpwnd-qhGtynng td L Lwjwumwbh
wuibphlywl hwiwpuwpuwih «dwlpujhl wennouwywhnipjub» pwlynintinh

tinypnpn Ynipuh nuwlnnnihp: Gu wiguglnd Gl himwgnunipyniG, nph GuyumnwyG t
pwgwhwjnby ypbkyjwdwuhwjh qupqugiwbp Guuwuwmnn nhulh gnponGhtipp Gplwb pwnwph
Ytpwpuuwnpnnuijwb mwunphph ubwlg ppowlnud:

Onip pGnpyty Gp dwulwlygtint wju hbnmwgnumpjwlp pwh np hnhnipjw6 pGpugpnid Ytiq inwn sh
nhuyt] qupytpwluwyhl 60wl pupdpwugnud: tp myjwitpp yingyty GG 0GGnwwmbhg’ mGoptlh
hwdiwdwjlinipjudp:

Gpt nip hwiwdw)G tip dwulwygh] wju hbtmwgnunipjwlp, wyw tu tiq yunwd hwpgtin unghwy-
dnnnypnugpujul hwwnywbh)Gtph, wenneowlwb yhdwh b ytpupumwnpnnujul wigjwih
Jtpwpbinyu: Qwpgugpniyygn wmtinh YniGbGuw ity wiqud, tiq hwdwp wowyty hwpdwp dudwGuy,
L Ywlh ny wybh, pwG 15 pnyt:

dtin twulwygnipyniin wju hinmwgnunmipjulp yudwynp t: Fnp Jupnn Gp vmu hwpgtin
hwpguqnpnijgh ppugpnid guGyugwo wywhh, hGywybu Gwl hpwyniGp niGbp sywwnwufuw bty wyG
hwipgtinhG, npnlp Jwnpnn GG Ytq mhwdnipinili ywwmdwnt] jud nununtglt] hwpguwqpnygp, Gpp
gulwlwp’ wowlg npLt htmwqu pugwuwwl htmlwGpltph: Gu qgGwhwwnnd td Q tp
wwwupwunwuinipjnilip dwulwlygtint wju hbnwgnunmpjwln:

dtp twulwygnipyniGp wju hbnmwgnunipjwGp nplk nhuy sh Gepuywglind tq hwiwn: Uju
htimwgnumpjwln tp dwulwlygnipjul nhiypnid nput ngpuiwywl ppwuntuwlp Gwwwnbtujwo
sE:Qtn Ynnihg mpuwiwnpjuo wyjwGtnn YihGhl pwm ogumuwljunp pugwhwjmbint
wnbtyjwiyuhwjh qupqugdwip Guywuwmnng nhuljh gnponGGtpp, YihGha 2unm upunp ghnwyub
wmbtiuwGlyynilGhg, hGywbtu Gub wyl Yulwlg hwdwn, nyptip mGhG Giw6 fulnhp:

Jdtn Ynnihg mpuwdwnpjuo nn9 mbtnbynipyniGGtpp yuyuwhybl qununbh L joquwagnpoytl shw;a
htimwgnumpjwl Guuwumwyitpny: Jtp hwnnppuygnipjwl wyjwGbpn YnsGswgytl
httmwgnunnipjul wjwpunhg wlidhwuwtiu htiwn:

Gpt Fnip gulywlnid tip funub nplk dEYh htim wju htmwgnunipjul dwuhG, upnn bp nhdt) 4.
MbunpnuywGhG htnlgyw) LEYumpnGujhG hwugbng® vpetrosi@auva.am:

Gpt dnip gullywlnud tp funuby nplt dtih htin wyu hbnmwgnunnipjwl dwuhG, pwGh np quinid bp,
nn dtiq htim wlwpnwpwgh G0 Jupyby jud dnwond bp, np dwulGwygnipnilp yawuby £ tq, wyuw
qulqwhwptip GihGw UdhpfuwGuGhG (37410) 51 25 68 hinwjunuwhwdwnpny:

Clnphwlwnipjni dwulwygnipjul hwdiwn:
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Appendix 3

QUESTIONNAIRE

Date of the interview: / / Status: 1. Case

(Day) (Month) (Year) 0. Control
1. Maternity Home

2. 1D

3. 3.Date of birth / /

(Day) (Month)(Year)

4. Indicate the highest level of education that you have completed.
1. School (less than 10 years)

2. School (10 years)

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

5. Postgraduate

5. Have you been told by a physician that you had or have each condition below? (Check all that
apply)

Disease Yes No

a. Diabetes

b. Gestational Diabetes

c. Renal (kidney) disease

6. What was your birth weight? g  88.Don’t know
7. What is your blood group, 88. Don’t know
And RH 88. Don’t know
Now I am going to ask questions about the pregnancy thatended ...... /]

(Day) (Month)(Year)

8. What was your marital status during that pregnancy?

1. single

2. married
3. widowed
4. divorced

5. Refused to respond
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9. How much did you weight before that pregnancy? kg 88. Don’t know

10. How tall are you? cm 88. Don’t know

11. What was the total number of people (including yourself and children under 18) living in your
household during that pregnancy?

12. How many members of your household (including yourself) were employed during that
pregnancy?

13. How would you rate your family’s general standard of living during that pregnancy?
1. Substantially below average

Little below average

Average

Little above average

Substantially above average

8. Not sure/difficult to answer

% L W

14. During that pregnancy, the approximate amount of household income spent by all of your
household members per month was

1. Less than 25,000 drams

2. From 25,000 — 50,000 drams

3. From 51,000 — 100,000 drams

4. From 101,000 — 250,000 drams

5. Above 250,000drams

99. Don’t know

15. Please tell me whether your household or any member of it had the following working items
during that pregnancy

Item Yes No

Individual heating system (Baxi)

DVD player

Automobile

Automatic washing machine

Personal computer

Satellite

Cell phone

=l o |ae o

Vacation home/villa

17. Were you employed during that pregnancy?
1.Yes
2.No (Go to the Q.21)
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3.1 was a student

18. What were your working hours?
1. <4 hours
2. 4-8 hours
3.>8 hours
4. Other a. specify

19. How had your work (studying) situation changed during pregnancy?
1. It did not change (Go to the Q.21)

2. I had stopped working (studying)

3. I had reduced my working (studying) hours

4. Other a. specify

20. In which week of your pregnancy had your work (studying) situation changed?
weeks of pregnancy

21. How many babies were born during that birth?

22. What was that baby’s gender, weight, height at birth?
a.  kg88.Don’tknowb.  cm 88. Don’t know c. gender 1.boy 2. girl 88. Don’t know

a. keg88.Don’tknowb.  cm 88.Don’t know c. gender 1.boy 2. girl 88. Don’t know

23. Have you/your partner at any time during one year before that pregnancy used the following
methods to avoid becoming pregnant?

1. Condom

. Diaphragm

.1UD

. Hormone injection

. Oral contraceptives

. Spermicides (foam, suppositories, cream)

. Safe period

. Withdrawal

. Abstinence

10. Lactation Amenorrhea Method (breast feeding)

11. No such methods

12. Other (specify)

O 03N Nk~ W

23. Was this pregnancy planned?
1. Planned

2. Partly planned

3. Not planned ((Go to the Q.25)

4. Don’tknow

5. Do not wish to answer
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24. How long did you try to become pregnant before you succeeded?
1. became pregnant right away

2.1-2 months

3.3-5 months

4.6—-12 months

5. More than 12 months

88. Don’t know

99. Do not wish to answer

25. Did you take folic acid (vitamin B6) before/during that pregnancy?

1. Yes  weeks before to weeks of that pregnancy
2. Yes from weeks to weeks of that pregnancy
3. No

88. Don’t know

26. Did you receive treatment from a doctor, nurse, or other health care worker to help you get
pregnant with your new baby? (This may include infertility treatments such as fertility-enhancing drugs
or assisted reproductive technology.)

1. Yes

2. No (Go to the Q.28)

27. Did you use any of the following treatments during the month you got pregnant with your new
baby? Check all that apply

1. Fertility-enhancing drugs prescribed by a doctor
2. Attificial insemination or intrauterine insemination
3. Other medical treatment a. specify

28. Had the midwife or doctor told you that you have or have had high blood pressure during that

pregnancy?

1. Yes a. specify the highest reading during that pregnancy / 99.Don’t know
b. specify the time of onset weeks or month 99.Don’t know

2. No

99. Don’t know

29. Have you had high blood pressure without being pregnant?

1.Yes a.specify the highest reading before this pregnancy / 99.Don’tknow
2. No

99. Don’t know

30. Have you ever smoked cigarettes? 1. Yes
2. No (Go to Q.33)
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31. Did you smoke during that pregnancy? (Go to Q.33)
cigarettes per week (Go to Q.33)
cigarettes per day (Go to Q.33)

1. Sometimes
2. Daily

3. I stopped smoking at  weeks of that pregnancy (Go to Q.33)

4. No

32. When did you stop smoking?
months before that pregnancy
smoke before that pregnancy

1

2. 1did not

33. How many cigarette smokers, not including yourself, were living in your home during that
pregnancy?

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

35. Had anybody from your relatives (mother, sister, aunt etc.) have preeclampsia (high blood
pressure) during pregnancy?

1. Yes a. specify

2. No

88. Don’t know

36. Have you been pregnant before that pregnancy? (Include all pregnancies that ended in life

births, spontaneous or induced abortions, ectopic pregnancy and stillbirth as well)

1. Yes
2. No (finish)

37. Indicate all earlier pregnancies started from the first one, including all pregnancies that ended
in life births, spontaneous or induced abortions, ectopic pregnancies and stillbirths as well. State
the date/year the pregnancy ended and the gestational weeks of their termination. State whether or
not you had preeclampsia (high BP) during that pregnancy.

Date/year of | Life Spontan | Induced Ectopic | Stillbirths | Gestational Preeclampsia
outcome birth | eous abortion pregnan | (>22 weeks at (High BP during
abor- (<22 cy weeks) termi- pregnancy)
N tion weeks) nation
(<22
weeks)
1
2
3
4
5
6
7
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38. Were all your mentioned pregnancies from the same man?

1. Yes (Finish)
2. No
3. Refuse to respond

39. Have you had other pregnancy from the father of the baby born in / / .

(Day) (Month)(Year
1. Yes

2. No
3. Refuse to respond
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Iwpguwpbipphl

3wpgwqpnygh wouwphdp _ _ /[ Lbwpquwyhdwlyp: 1. nGwp
(on) (wdhu) (wnh) 0. unnighg

1.00G0nwuwnnilp
2.1D 3.000nwl wéuwphy __ /[
(on) (wihu)(wwnh)
4. Lpbp wikGwpwpép Yppnipnlp, np nep unwgh| Gp:
[@tiph dhplwywng (nwpng, 10 wnpnig wwlwu)
Uhglwlwng (nwnng, 10 twph)
Uhohl dwulwqghunwywl (ntuncdbGwpwa, 10-13 inwnh)
Pwndnpwant)b (hGuinhunnwn Ywd hwdwjuwpwa)
IGinnhwndwihb (dwghuinpwwnnipw, wuwhpwbwnnipw, nhyunnpwbnnipw)

oo~

6. 2btq bpplt pdhoyp wub®| t, np nLlbip GEppnGywi yhdwyGhphg nplk dbyp®

(Lptip pninp hwiwwwwnwufuwbnn tnwpptpwybtpp)

3hwlnnipynih Ujn ns

a. Tthwpbwn/2wpwpwiuwn

b. 3Inhnipjwl nhwpbwn

c. Gphywih hhywlnnipynil

6. Nppw”°a t tink) QLp pwyp 6GYLLhu q 88. 2qhwntid
7. N°nph t Qtp wpywh funtdpp 88. 2ghwnbid L
Rh wwuwlywbt hnipynibp 88. 2ghwntit

Ujdd Gu 2tq Yunwd hwpgbp wjb hnhnipjwb yGpwptipjwb, np0 wjwpwnyb £ / /

(on) (wahu)(wwnh)

8. th wuanubwlwb Yupquyhtwyp wyn hnphnipjwl pGpwgpnta:
Udntubwgwé
2. UhwjbGwy
3. Udnulwpntéywé
4. Ujph
88. Ipwdwpynid G wwwnwufuwlb)

9. Nppw”G tp Qbp pw2p dhGs wyn hnhnipynLbhg 4a 88. 2ghunbiy

10. Nppw°a kt Qtp hwuwyp ud 88. 2ghwnkid

11. Lwlp® hngh kp wwpnud 26p pGuwbhpnud (GEpwnywg Mnep L 18 nwpblwbhg gwdn
GpGhluwGGpp) win hnhnipjwG pGpwgpntd :
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12. Qtp plGunwGhph pnpnp winwabbphg (GEpwrjwp Mnep) pwGh®ul thG w2fuwnnud wyn
hnhnipjwl pGpwgpnti:

13. LGnhwlnip wndwdp, hGswb®u Yplnipwqpbihp 26p pGunwGhph YEGuwdwlwpnwlyp win
hnhnipjwl pGpwgpnil: (Ywpnwgbp wwnwufuwlGlGbnn)

1.Uhohlhg pwywywlhG gwén 4. Uhohlhg dh thnpp pwndn

2.UphohGhg dh thnpp guén 5.Uhohlhg pwqwlwlhG pwnpdn

3.Uhohl 6. 3wingqwoé st/nddwpwbnid GO wwnwufuwbt

14. UhohGnid wiublwl nppw”G qnudwp k dwiuubp Q6p pluwbhpl wyn hnhnipjwl plpwgpnty:
(Ywnnwagbp wwwnwufuwGGsnn)

1. 25000 npwihg phs

2. 25000 - 50 000 npwu

3. 51000 — 100 000 npwy

4. 101 000 — 250 000 npwy

5. 250 000 npwdihg 2wn

88. 2qhwntd

15. Qtip pGuwbppl nGE*p hGnlyw) hwpdwpnepyniGGbpp uwpphl yphswlyncd wyn hnpnepjwG
plpwgpnty:

Ujn ns

a. Ubhwwnwlwh gtinnigdw
hwdiwlwng (Baxi)

DVD Gwquwnyhs

UgwnnitpbOw

Ugwnndwun (Jwgph dtiptlw

Iwdwlwpghs

Uppwljwlywjhl w)Ghwudwp

Foowjh0 hnwfunu

s@al*elalo (o

Udwnwlng

16. OnLp wpfuwwnnc®d thp wyn hnhnipjwG plGpwgpnid
1. Un
2. Ny (UGgbp 3wng 21)
3. Gu ntuwlnn th

17.Uhohlnud optiywl pwlh dwd thp wfuwwnnud (unynpnid):
1.<4 dwy
2.4-8 dwu
3.>8 dwu
6. Uy (G261)

18. hGswt°u thnfudbtig 2bp wluwwnwbwih (nLunibwlwh) hpwdh@wyp wyn hnhnipjw
dwiwlwl:

1. WG sthntudbg ((Ubgtp hupg 20)

2. Gu nwnwntgnh wfuwwnwbpu (nLuncdu)

3. Bu pswgph w2fuwwnwbpwihb (ntudwh) dwikipu

4. Uy (Gzbp)
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19.Ujn hnhnipjw n°p dwdytininid thnfuybig 26p wfuwwnwbuwhG (neuncdGulwa) hpwyhdwyp:
upwp

20. Uyn hnhnipjwl wpmyniGpnud pwGh® Gpbjuw 6GyYtg

21. Lptip wyn GpGfuwgh (Geph) ubep, pw?2p L hwuwyp 6GYLLhu:

a. g 88. 2ghwtd b. ud 88. 2ghwntid c.ubinp 1. nw 2. wnohy 88. 2ghwnky
a. g 88. 2qhwbd b. ud 88. Qghwntid c.ubinp 1. lnnw 2. wnohy 88. 2qhwnky

22. Tnip Ywo Qbtp Gpbfuwjh hwypp wyn hnhnepynGp Gwiunpnnn d6Y wwpyw pGpwgpnid h°Gs
dtipnn Gp oquwignnét hnhnipjnilhg funtuwthGine hwdwnp: (LGP pninp hwdwwwwnwufuwlnn
nwnppbipwyatpp)

1. Mwhwwlwy

. Thwdpwqiw

- Lpwpqwlnwjhl wwnpnjp (uwhpwy)

. AnpdinGwyhb GGpwpynidltp

. Swywptnilwynphs hwpbp

. Uwtipdhghnbtp (Untd, dndhy, nnGnnn)

- dhahninghwlwl gpwphyh dpnn

. COnhwwnydwé ubinwlwb hwpwpbpnipynil

. UGnwyw0 hwpwptpnipyniGhg funtuwthnid

10. Upépny YEpwypdwb dtpnn

11. Ng dh dbpnn

12. Uy (G2by)

O©oo~NOOPR,WN

23. Un hnhnipjnilp wiwGwynpyw®s kp:

1. Un 88. 2qhwntid

2. Npn swihnd Ep wywGwdnpdwé 99. Ipwdwynipd GY wWwwnwuufuwbh|
3. Ny (wGgkp hwpg 25)

24, Ujuwé wyl ywhhg, tipp nnip guwlywbnid thp hnhwGwy, nppw dwiwGwy htwnn

hnhwguwp :

1. UGdhowwbiu hnhwgt| Ga 5. UJLh pwl 12 wdhu

2. 1-2 wohu 88. 2qhwnkil

3. 3-5 wuhu 99. Ipwdwnyned GY Wwwnwufuwbb|
4. 6-12 wdhu

25. Mnip oquwgnpéti| 6°p $npwppnt (Jhunwidhb B9) wyn hnhnipjnilhg wnwy Yud wyn
hnhnipjwl pGpwgpnti:

1. Ujn wpwp Bhbs wyn hnhnipyntlt dhGsb wyn hnhnepyjw 2wpwp
2. Uyn wyn hnhnipw( 2wpwphg UhGsl 2wpwp

3. N

4. Qghwnty
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26. "np unwgt tip pd2yhg, dwybwpwpdnihnig Ywd wy) pnidwfuwinnnhg nplk pnudnd,
npp Yoqlbip Qtiq hnhwlwy: (UGwwnnnipjwh pnidnid ophbwy nbntipwyp, wphGunmwywb
ptndGwynpniy)

1. Ujn

2. Ny (UlGghp hwpg 28)

27. Wn hnhnipjwip hnpwGwint wiujw pGpwgpnid nnip unwgt| tp Gywé pnidnudlbphg
npLk dtyp (Lztp pninp hwiwwwwnwufuwlnn wppbpwybtipp):
1. Pd24h Ynnohg Grwlwyywé phindGwynpnidp fupwlnn nbinnpw)p
2. UphGunwwb ubpitwynpnid
3. U pnudned (Gpk))

28. Pdh2yp Ywd dwllwpwpdnihpO wub GG, np nnep nuGbp wpywl pwpép 62Nl wyn
hnhnipjwl pGpwgpniy:

1. Wn a. Gp6ip witkGwpwpdn wndtpp wyn hnhnipjwb phGpwgpntd /__99.2qhwnbd

b. Upbp wnywl pwpdp 8620wl whunnpniwb dwaybinp _ wpwp Ywd _ widhu 99.2qhwnkd
2. Ny

99. 2qhwnk

29. UhGsk wyn hnhnipynilp Gpplt nnup nulGtigh) Gp wpywG pwpép aG2ncd:

1. Un a. Gptip wdklGwpwnpdn wndtpp dhGs wyn hnhnipjnilGp [ 99.2qhwnbd
2. Ny

99. 2ghwntid

30. Mnip Lipplk 6tub B7p:
1. Un
2. Ny (UbGgbp hwng 34)

31. Mnip 6funt”d thp wyn hnhnipjwG pGpwgpnty:

1.6ppLaG qlwlwy wpwpwlwl (UGgbp hwng. 34)

2.Uokb on glwlwy opwywb (UbGghp hwpg .34)
3.Nwnuwpbignb| G0 wyn hnhnipjw( wpwpntl (Ubgbp hwpg .34)
4.Ny

32.6°pp tip  nwnwntignky, 6tubitp:
1. Uyn hnhnipynibhg wuihu wnwy
2. UhGs wyn hnhnipynilp Gu skh 6funid

33. Wn hnhnipjwl plGpwgpntd ,shwpywé Abiq, pwlh® dtunn kp wwpnud Q6p wwlp:

34. Ujn hnhnipjwl pGpwgpnty, optilwl dhohGnud pwlh dwid thp qunGynid dhLbngyG
ubGyuynid, npinbn nywp wwhhG Yup 6funn wGdGwynpnepynih: dwd

35. Qtin hwpwquwuntinhg nplt dtyp niGtgh) £ wypbtywiwupw (wpjwb pwnpép 8G2nLd)
hnhnipjwl pGpwgpnti:

1. Un a.lGpbp
2. Ny
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88. 2qhwnbd

36. UhGs wyn hnhnipyniGp Gpplt hnp Gt 5°p: (LGpwrejwi pnpnp hnpnepyniGatipp, npnGp
wywpwnytip GG hopGwpbp yhddwdp, wpnpinny, wpnwpgqwnuwihb hnhnipjwip,
yanwbwdébnipjwbp, dbnkwélnipjwip)

1.Ujn

2. Ng (UJwnuwnty)

37. Lbp pniGp hnhnepyniGGEpp uyuwé wnwehlhg GEpwetiny pninp hnhnipyniGGtpp, npnGp
wywnwyt| GG hGpGwptp yhddwip, wpnpunny, wpnwpgwlnwihb hnhnipjwip,
Ytanwbwdébnipjwhp, dbntwdlnipjwip: Ltp JnLpwpwbsinip hnhnipjw Gph Lwpbphyp,
dwiltivnp L wpnynp nLGhgt| tp wpbkywdwuhw (wpjwb pupdp G62nLd):

N | GLph LUGOanwGh | PGplwp | UphGuwwy | Upwnwp- | Uwhwg | Gph Mnpk-
wduwph | ywnnny Gp wh yhdnd | qulnwy | wé dwaytivnp | typwdu
Up/ 60G0n.(pw | yhdnid | (<22 pwp.) | hG wwnnby | wpwpltip | hw
twnbph | 2p) (<22 hnhnip- | 6GGn. ny
dp 2wp. ) Jnch (>22

2wp.)

1

2

3

4

5

6

7

38. Qtip Gawd pninp hnhnipynbGGbpp dhlGneyl nnudwpnn®g G0 Gink:
1. Un (UJwpuwntp)

2. Ny

3.3pwdwpynid G ywwnwufuwbb

39. ulnpnd GA Gpbp nulbgh®| Gp wprynp wy  hnpepyiG .~/ /——— 6GJwé
tintifuwh hnphg: (on) (wihu)(tnwnh)

1.Ujn

2. Ny

3.3pwdwpynid Gl ywnwufuwbb
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Appendix 4
Description of study variables

Variable name Level of Measure
measurement
Presence of preeclampsia Binary 1 case
0 control
Maternity home Binary 1 Institute of Obstetrics (Perinatology).

Gynecology and Reproductive health
2 Erebuni Medical Center

Age at the delivery (years)

Continuous
Numbers

Highest level of education

Ordinal 1 School (less than 10 years)
2 School (10 years)
3 Professional technical education (10-
13 years)
4 Institute/University
5 Postgraduate

Highest level of education
(years)

Binary 1 >13 years
0 <13 years

Diabetes

Binary 1 yes
0 no

Gestational diabetes

Binary 1 yes
0 no

Renal disease

Binary 1 yes
0 no

Chronic hypertension

Binary 1 yes
0 no

Women’s weight at birth (g)

Ordinal

(\]

<2000
2000-2499
2500-2999
3000-3499
3500-3999
>4000

Women’s blood group

Ordinal 1(0)
11 (OA)
111 (OB)

IV (AB)

W N =N —= Wbk~ Ww

N

Women’s Rh factor

Binary 1 negative
0 positive

Marital status

Nominal 1 single
2 married
3 widowed
4 divorced

Body mass index (BMI) kg/m”

Ordinal 1 Normal(<24.9)
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Variable name Level of Measure
measurement
2 Overweight(25.0-29.9)
3 Obese(=>30.0)
Body mass index (BMI) kg/m” Binary 1 Normal(<24.9)
2 Overweight or Obese(>25.0)
Body mass index (BMI) kg/m” Continuous Numbers
Number of people living in the Continuous Numbers
household (including the
woman and the children under
18)
Number of employed family Continuous Numbers
members (including the
woman)
Perceived general standard of  Ordinal 1 Substantially below average
living 2 Little below average
3 Average
4 Little above average
5 Substantially above average
Perceived general standard of  Ordinal 2 Below average
living 1 Average
3 Above average
Household monthly Ordinal 1 <25.000
expenditure (AMD) 2 25.000 —50.000
3 51.000 — 100.000
4 101.000 — 250.000
5>250.000
Household monthly Binary 0 <100.000
expenditure (AMD) 1 >100.000
Total number of luxury items  Continuous
Employment status of the Nominal 1 No
women during pregnancy 2 Yes
3 Student
Multiple pregnancy Binary 1 No
0 Yes
Gender of the born baby Binary 1 Girl
0 Boy
Method of contraception Binary 1 Barrier method
0 Non barrier method
Pregnancy planning Binary 0 Planned or partly planned
1 Not planned
Time to pregnancy (TTP) Ordinal 1 Become pregnant right away

2 1-2 month
3 3-5 month
4 6-12 month
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Variable name Level of Measure
measurement

5 >12 month
Time to pregnancy (TTP 12)  Binary 1 >12 months

0 <12 months
Infertility treatment Binary 1 yes

0 no
Folic acid intake Binary 1 yes

0 no
Smoking Binary 1 Ever

0 Never
Smoking during Nominal 0 No
pregnancy**** 1 Yes

2 Yes, but stopped during pregnancy
Exposure to secondhand Binary 1 Ever
smoke 0 Never
Family history of Binary lyes
preeclampsia 0 no
Parity Binary 0 Primipara

1 Multipara
Delivery time (weeks) Continuous Numbers
History of previous Binary 1 yes
preeclampsia 0 no
Number of stillbirths Binary 0

1
IBI (years) Continuous Numbers
IBI (years) Binary 1 Long (=5 years)

0 Short (<5 years)
Total number of abortions Ordinal 0

1

2

>=3
Total number of spontaneous  Ordinal 0
abortions 1

2

>=3
Total number of induced Ordinal 0
abortions 1

2

>=3
Total number of abortions Binary 1 Ever
between births 0 Never
Total number of spontanecous  Binary 1 Ever
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Variable name Level of Measure

measurement
abortions between births 0 Never
Total number of induced Binary 1 Ever
abortions between births* 0 Never

65



Appendix 5
STATA Output Analysis

1. Power calculation based on the proportions of long I1BI

Estimated power for two-sample comparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assumptions:
alpha = 0.0500 (two-sided)
pl = 0.2700
p2 = 0.6600
sample size nl = 146
n2 = 35
n2/nl = 0.24
Estimated power:
power = 0.9873

2. Power calculation based on the proportions of primiparity

. sampsi 0.46 0.62, n1(279) n2(89)
Estimated power for two-sample comparison of proportions

Test Ho: pl = p2, where pl is the proportion in population 1
and p2 is the proportion in population 2

Assumptions:
alpha = 0.0500 (two-sided)
pl = 0.4600
p2 = 0.6200
sample size nl = 279
n2 = 89
n2/nl = 0.32
Estimated power:
power = 0.7122
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3. Spline for age with cut-point of 30 years

. gen agespline_30=0

replace agespline_30=age-30 if age>=30 & agel=.
(83 real changes made)

logistic status age agespline_30

Logistic regression Number of obs = 368
LR chi2(2) = 15.20
Prob > chi2 = 0.0005
Log likelihood = -195.97948 Pseudo R2 = 0.0373
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
age | 1.002243 .0446048 0.05 0.960 .918524 1.093594
agespline_30 | 1.193787 .1049988 2.01 0.044 1.004755 1.418384
lincom age+agespline_30
( 1) age + agespline_30 = 0
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
(¢ | 1.196466 .0664717 3.23 0.001 1.073026 1.334105
4. Spline for 1Bl with cut-point of 5 years
- gen interbirspline_5=0
replace interbirspline_5=interbir-60 if interbir>=60 & interbir!=.
(63 real changes made)
logistic status interbir interbirspline_5
Logistic regression Number of obs = 181
LR chi2(2) = 20.10
Prob > chi2 = 0.0000
Log likelihood = -78.835998 Pseudo R2 = 0.1130
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ R R I EEE——————————.—,
interbir | 1.020616 .0163394 1.27 0.202 .9890884 1.053148
interbirs~_5 | .9985876 -02025 -0.07 0.944 .9596767 1.039076
lincom interbir+interbirspline 5
( 1) interbir + interbirspline_5 = 0
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
@ 1 1.019174 .0068348 2.83 0.005 1.005866 1.032659
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5. Model with parity and the confounders

logistic status nullipar age bmi2 newfam empmemb

Logistic regression Number of obs = 368
LR chi2(5) = 57.87
Prob > chi2 = 0.0000
Log likelihood = -174.64157 Pseudo R2 = 0.1421
status | Odds Ratio Std. Err. z P>]z]| [95% Conf. Interval]
_____________ e
nullipar | -2695975 -0888956 -3.98 0.000 -1412684 .5145013
age | 1.094929 .0327553 3.03 0.002 1.032575 1.161047
bmi2 | 5.647947 1.86103 5.25 0.000 2.96084 10.77374
newfam | -9506509 -0829493 -0.58 0.562 -8012154 1.127958
empmemb | .8073861 .1115887 -1.55 0.122 .6157959 1.058585

6. Model with I1BI with cut-point of 5 years and the confounders

logistic status interbir5 age bmi renal

Logistic regression Number of obs = 176
LR chi2(4) = 33.13
Prob > chi2 = 0.0000
Log likelihood = -68.368373 Pseudo R2 = 0.1950
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ R I EEE——————————.—,
interbir5 | 2.901716 1.47531 2.10 0.036 1.071226 7.860106
age | 1.031666 .0533386 0.60 0.547 .9322469 1.141688
bmi | 1.233304 .0671079 3.85 0.000 1.108546 1.372103
renal | .977625 .9014901 -0.02 0.980 .1604206 5.95778

7. Interaction between IBI with cut-point of 5 years (60 months) and the history of previous
preeclampsia

- gen interbir5_preeclam=interbir5*preeclam
(191 missing values generated)

logistic status interbir5 preeclam interbir5_preeclam

Logistic regression Number of obs = 177
LR chi2(3) = 57.02
Prob > chi2 = 0.0000
Log likelihood = -59.502197 Pseudo R2 = 0.3239
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
interbir5 | 10.1 6.059167 3.85 0.000 3.116526 32.73196
preeclam | 67.33333 57.06413 4.97 0.000 12.78933 354.4969
i~5_preeclam | -1113861 -1251635 -1.95 0.051 -0123125 1.007668

lincom interbir5+interbir5_preeclam

( 1) interbir5 + interbir5 _preeclam = 0

status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
@ 1 1.125 1.068914 0.12 0.901 .1747377 7.242999




8. Interaction between IBI with cut-point of 5 years (60 months) and the history of previous
preeclampsia adjusted for age, BMI, renal disease

logistic status interbir5 age bmi renal preeclam interbir5_preeclam

Logistic regression Number of obs = 172
LR chi2(6) = 64.24
Prob > chi2 = 0.0000
Log likelihood = -51.971605 Pseudo R2 = 0.3820
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
interbir5 | 6.883856 4.806112 2.76 0.006 1.752052 27.04683
age | 1.017323 .0600289 0.29 0.771 .9062168 1.14205
bmi | 1.228996 .0789595 3.21 0.001 1.083586 1.39392
renal | .9386561 1.005574 -0.06 0.953 .1149799 7.662864
preeclam | 59.41127  53.59542 4.53 0.000 10.13894 348.1329
i~5_preeclam | .087368 .1068903 -1.99 0.046 .0079424 -9610681
lincom interbir5+interbir5_preeclam

( 1) interbir5 + interbir5 _preeclam = 0
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ R I EEE——————————.—,
a1 .6014288 .649821 -0.47 0.638 .0723591 4.998908

9. Model for multiparous women who planned their pregnancies with the IBI as the main variable.

logistic status interbir5 ttpl2 bmi barmeth newincome

Logistic regression Number of obs = 95

LR chi2(5) = 28.88

Prob > chi2 = 0.0000

Log likelihood = -31.676589 Pseudo R2 = 0.3131

status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]

_____________ R R I EEE——————————.—,

interbir5 | 4.489681  3.179196 2.12 0.034 1.120649 17.98711

ttpl2 | 5.992662 4.467602 2.40 0.016 1.390077 25.83454

bmi | 1.198652 .0882344 2.46 0.014 1.037612 1.384686

barmeth | 3.634211 2.587921 1.81 0.070 -900056 14.67407

newincome | .283576 .1882427 -1.90 0.058 .0772017 1.041626
I1fit,group(10)

Logistic model for status, goodness-of-fit test

(Table collapsed on quantiles of estimated probabilities)

number of observations = 95
number of groups = 10
Hosmer-Lemeshow chi2(8) = 5.00
Prob > chi2 = 0.7577
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. vif

Variable | VIF 1/VIF
_____________ S,
bmi | 1.13 0.887197
interbir5 | 1.13 0.887279
ttpl2 | 1.12 0.888959
barmeth | 1.08 0.921897
newincome | 1.00 0.995991
_____________ .
Mean VIF | 1.09

10. Model for all women regardless of parity.

logistic status nullipar edul3 renal barmeth bmi2 trtcat plannedcat agespline_30

Logistic regression Number of obs = 368
LR chi2(8) = 79.03

Prob > chi2 = 0.0000

Log likelihood = -164.06191 Pseudo R2 = 0.1941
status | Odds Ratio Std. Err. z P>]z] [95% Conf. Interval]
_____________ e
nullipar | .2159365 .0771673 -4.29 0.000 -1071865 -435023
edul3 | .4183221 .1244298 -2.93 0.003 .2335184 .7493772

renal | 2.77847  1.559953 1.82 0.069 .924495 8.350395
barmeth | 1.593296 .5324543 1.39 0.163 .827634 3.067288

bmi2 | 5.485985 1.877513 4.97 0.000 2.805053 10.72922

trtcat | 3.612371 1.768767 2.62 0.009 1.383594 9.431396
plannedcat | 2.02056 . 7388902 1.92 0.054 .9867325 4.137558
agespline_30 | 1.252286 .0738941 3.81 0.000 1.115518 1.405823

I1fit,group(10)
Logistic model for status, goodness-of-fit test

(Table collapsed on quantiles of estimated probabilities)
(There are only 9 distinct quantiles because of ties)

number of observations = 368
number of groups = 9
Hosmer-Lemeshow chi2(7) = 5.95
Prob > chi2 = 0.5460
. Vif
Variable | VIF 1/VIF
_____________ Sy,
nullipar | 1.29 0.775831
plannedcat | 1.16 0.859171
agespline_30 | 1.15 0.868921
bmi2 | 1.11 0.903758
barmeth | 1.10 0.909477
renal | 1.08 0.924313
edul3 | 1.07 0.933937
trtcat | 1.03 0.970165
_____________ .
Mean VIF | 1.12
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