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ABSTRACT

Introduction. Heavy metals and sulfur dioxide can adversely influence reproductive health of
women. The main aim of the study was to find out the prevalence of reproductive health problems,
particularly infertility, miscarriages, and abnormal births and check if there was an association
between living near the polymetalic smelter (asa proxy measure for being exposed to heavy metals
and sulfur dioxide) after controlling for other reproductive health risk factors.

Methods. A cross-sectional study was conducted with 370 participants (ever married women of
reproductive age) from smelter town Alaverdi and 370 participants from the comparison town
Artik. The instrument of the study was a self-administered questionnaire. The main outcome
variables of interest were infertility, miscarriages, induced abortions due to medical indications,
stillbirths, perinatal mortality, and birth defects. The main independent variable of the study was living
in Alaverdi or Artik (proxy measure of being exposed to heavy metals and sulfur dioxide). The study
used multi stage cluster sampling strategy.

Results. The odds of having stillbirth was 2.38 times higher (p=0.033), the odds of having an
induced abortion due to medical indications (health/life threatening pregnancy, congenital
defects, dead fetus) was 2.67 times higher (p=0.007), and the odds of having perinatal mortality
(newborn died within 7 days after birth) was 2.76 times higher (p=0.054) among women living
in Alaverdi compared with women living in Artik after adjusting for counfounders.

Conclusions. The study showed that living in Alaverdi (proxy measure of being exposed to heavy
metals and sulfur dioxide) increases the risk of having stillbirths, induced abortions due to medical
indications, and perinatal mortality.

Keywords: smelting, environmental exposure, heavy metals, sulfur dioxide, misscariages,
induced abortions due to medical indications, birth defects, perinatal mortality, stillbirths, Armenia
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1. INTRODUCTION
1.1 Literature Review

The World Health Organization (WHO) defines health as a “state of complete physical,
mental and social well-being and not merely the absence of disease or infirmity” (WHO, 2012).
One of the components of health is reproductive health, which is related to reproductive
processes, functions and systems at all stages of life.

According to the Centers for Disease Control and Prevention (CDC) of the United States
of America (US) there are many reasons that could alter reproductive health of a woman and her
ability to give birth to healthy children (CDC, 2013). Different reproductive hazards can
influence woman’s ability to become pregnant or harm the health of her unborn child. The most
frequent consequences of reproductive hazards are infertility, miscarriage, and birth defects
(NIOSH, 1999).

WHO defines infertility as the failure to conceive after one year of unprotected
intercourse (WHO, 1991). Worldwide, 8% to 12% of couples of reproductive age experience
some type of infertility affecting 50 - 80 million people. WHO defines spontaneous abortion or
miscarriage as “the expulsion or extraction from its mother of an embryo or fetus weighing 500 g
or less.” Miscarriage which occurs before the 12th week of pregnancy is considered as early;
late ones are those which occur between the 12th to 20th weeks (K&llén, 1988). According to
several studies, the rate of early miscarriage is between 22% and 31% of all detected pregnancies
(Ellish etal., 1996; Zinaman et al., 1996). Other studies suggest that, if miscarriages which take
place during the first month of pregnancy were also taken into consideration, the rate could reach

70% (Bulletti etal. 1996).



According to WHO, birth defects or congenital disorders are “structural or functional

abnormalities, which are present from birth” (including the metabolic disorders) (WHO, 2010).

Factors Leading to Reproductive Health Issues
Genetic:

A significant number of miscarriages occur as a result of chromosomal abnormalities,
mainly trisomies, which cause from 21% to 50% loss of pregnancies during the first trimester
(Eiben etal., 1990; Ohno etal., 1991). Deoxyribonucleic acid (DNA) damage in sperm (e.g.,
aneuploidy) can be one of the main causes of miscarriage, as damaged spermatozoa are still able

to fertilize the ovum leading to miscarriages (Aitken etal., 1998; Hassold et al., 1996).

Anatomical:

Uterine anomalies include congenital malformations, acquired uterine defects,
leiomyoma, and cervical incompetence (Garcia-Enguidanos etal,, 2002). Additionally, tubal
factors, particularly tubal occlusion and abnormalities are also among the reasons of infertility

(Bayasgalan et al., 2004).

Endocrine:

A number of endocrine disorders can be responsible for infertility or recurrent
miscarriages, including poorly controlled diabetes mellitus (Mestman, 2002), hypo- and
hyperthyroidism (Lazarus & Kokandi, 2000), polycystic ovarian disease (Treatment, 2007),

hyperprolactinemia (Hirahara etal., 1998) and owvulatory disorders (Bayasgalan et al., 2004),



particularly if left untreated. Many studies have shown a significant association between

endometriosis and infertility (Lin et al., 2012; Macer & Taylor, 2012).

Unhealthy Lifestyle:

Smoking — Certain components of cigarette smoke, such as nicotine, cyanide, carbon
monoxide, cadmium, lead, and polycyclic aromatic hydrocarbons can lead to miscarriage. Along
with miscarriages, increased conception time and development of congenital malformations are
among the consequences of smoking during pregnancy (Werler, 1997).

Caffeine — According to Leviton and Cowan (Leviton & Cowan, 2002), consumption of
caffeine during the first trimester by pregnant women may cause vulnerable implantation.

Alcohol — Studies suggest that both male and female alcohol intake is associated with
higher risk of miscarriage (Armstrong etal., 1992; Henriksen et al., 2004).

Infections - Infections can also lead to infertility and miscarriage: examples include
syphilis, chlamydiosis, brucellosis, and HIV, herpes simplex virus, cytomegalovirus, and other

viruses (Brunham et al., 1985; Garcia-Enguidanos et al., 2002).

Mother’s Weight/BMI:

Studies show that overweight women have a higher likelihood to have miscarriages than

those with normal BMI (Lashen et al., 2004; Wang et al., 2002).

Mother’s Age:

Studies have shown the relationship between mother’s age and increased probability of

miscarriages (Cleary-Goldman etal., 2005; Maconochie et al., 2007).



Pregnancy Spacing:

Less than 24 months interval between pregnancies can lead to 23% increase in the risk of

miscarriage (Norton, 2008).

Toxic Substances:

Teratogens can cause development of abnormalities in the embryo/fetus and lead to
miscarriage (Last, 2001). Some drugs (e.g., thalidomide, methotrexate) (Briggs et al., 2005) and
radiation can have a teratogen effect and lead to miscarriage.

Exposure to sulfur dioxide in the air can result in low birth weight and can also cause
abnormalities in sperm (DNA damage) and reduced ability to move (ATSDR, 1998). In females,
consequences such as fetal death, preterm birth, miscarriage, and stillbirth may be manifestations

of direct toxicity of sulfur dioxide (OEHHA, 2011).

Heavy Metals:

Exposure to heavy metals can alter not only female but also male reproductive functions
leading to infertility, miscarriages, and abnormal births (Lindbohm et al., 1991; Telisman et al.,
2000).

Arsenic (4s) — According to the US Agency for Toxic Substances and Disease Registry,
arsenic is a reproductive toxicant. It can pass the placental barrier and have teratogenic effects.
Increased frequency of miscarriages and congenital malformations are among the results of
arsenic exposure (ATSDR, 2009). Several studies comparing groups of women exposed (more

than 50 pg/L) and non-exposed (less than 50 pg/L) to arsenic contaminated drinking water,



found a strong association between the concentration of arsenic and the rate of miscarriages
(Ahmad et al., 2001; Milton et al., 2005). Exposure to inorganic arsenic can take place through
ingestion, inhalation and dermal contact (OEHHA, 2007). Ingestion can occur by drinking
contaminated water or from ingesting contaminated foods or soil (predominantly via hand-to-
mouth activity) (EPA, 2007). Several studies show that exposure to inorganic arsenic through
inhalation can also lead to miscarriages (ATSDR, 2007a; lhrig et al., 1998).

Lead (Pb) — Exposure to lead can take place via three main pathways - inhalation,
ingestion and dermal contact. For the general population the main pathway is soil and dust
ingestion (especially among children). The inhalation pathway is the second most important
pathway; it could be the most important pathway for occupational exposure (ATSDR, 2010).
Exposure to lead is associated with reduced fertility, miscarriages, and stillbirth (Damstra, 1977).
Lead can be accumulated in bones and teeth and during pregnancy it can be released to the blood
leading to miscarriage (ATSDR, 2010). Several studies also show that lead can damage the
sperm DNA chromatin, causing abnormalities in sperm, including count, motility and density
(Kendler & Pirone, 1994) and exposure to lead can result in impotence and sterility among men
(Apostoli et al.,, 1998; Ayres et al., 2002; Miller & Bellinger, 1993).

Cadmium (Cd) — Exposure to cadmium may influence the development of the fetus,

resulting in lower birth weights (WHO, 1977). Moreover, exposure to cadmium can result in
low sperm volume, decreased sperm motility and increase of pathologic forms of spermatozoa

(Meeker et al., 2008; Telisman et al., 2000).



1.2 Situation in Armenia
Smelter Town

Armenia is a country rich with polymetallic ores. There are 670 construction material
and aggregate mineral mines in Armenia, among which 270 are inactive mines (including 8
metal mines) and 400 active mines (including 22 metal mines) (Axis, 2011). The largest
polymetallic smelter is located in Alaverdi (a city in Lori marz) (see Appendix 1). Operating in
low capacity from 1990 to 2000, in 2001 it started functioning in its full capacity (Levine &
Wallace, 2001). In 1999 only 535 tonnes of copper was produced, while in 2001 the volume of

production was 4955 tonnes (Nazaryan G, 2009).

Heavy Metal and Sulfur Dioxide Contamination

Copper is extracted from ores by different chemical, physical, and electrochemical
processes. The process of copper smelting can produce and emit byproducts such as lead,
arsenic, zinc, cadmium, sulfur dioxide and other toxic substances (Ayres et al., 2002). Heavy
metals can be emitted into the environment with wastewater and air emissions from copper
smelters. People living near smelters can be exposed to lead and other heavy metals in several
ways: by inhaling contaminated air, by ingesting contaminated dust and dirt (this is especially
true for children), and/or by eating contaminated food or drinking contaminated water (ATSDR,
2007b). Workers in the smelters can carry heavy metals home with dust on their clothes and
shoes exposing the family members (NIOSH, 1995).

The study analyzing heavy metals in residential soil and dust in Alaverdi showed that, in
2001, the lead levels in 44% of yard soil and 77% of exterior loose dust samples exceeded the

US Environmental Protection Agency (US EPA) standard of 400mg/kg and arsenic levels in



50% of yard soil and 70% of loose dust samples exceeded the remediation level of 80 mg/kg
(Petrosyan et al., 2004).

Two streams running near the mines enter the Debed River, which flows through
Alaverdi. The lead concentrations in the river water can reach 3,000 micrograms/liter (Kurkjian,
et al., 2004). According to the European Parliament and the Council of the European Union
Directives, the Maximum Allowable Concentration (MAC) of lead in river water is 7.2
microgram/liter (EP and CEU, 2008).

Air pollutants, particularly sulfur dioxide, are emitted to the air from the stack, which has
inadequate filters. In 2005, the measurements of monitoring stations showed that the level of
suliur dioxide exceeded the MAC 10.4 times (Nazaryan, 2009). The permissible exposure limit
(PEL) for sulfur dioxide in the air, according to Occupational Safety & Health Administration
(OSHA) is 5 ppm time weighted average (which is the average exposure over a specified period

of time) (OSHA, 2006; UNECE, 2000).

Health Indicators

The Armenian Demographic and Health Survey (ADHS) demonstrated that the percent of
pregnancies ending in miscarriage for the three years preceding the survey was 14.0% in 2010 in
Lori marz; this was the highest rate in Armenia and was almost twice the average for Armenia of
7.6% (NSS, MOH, and ICF International, 2012). No specific data are available about Alaverdi
town. In general, no population-based studies have been conducted in Alaverdi to explore health

problems of the population.



1.3 Research Question and Objectives of the Study

The main aim of the study was to explore if there was an association between living in
Alaverdi near the polymetalic smelter (asa proxy measure for being exposed to heavy metals and
sulfur dioxide) after controlling for other reproductive health risk factors and estimate the
prevalence of reproductive health problems, particularly infertility, miscarriages and abnormal
births.

The current study had the following objectives:

. Estimate the prevalence of infertility, miscarriages and abnormal births among
women of childbearing age in Alaverdi (Lori marz) and Artik (Shirak marz) towns

. Explore associations between living in Alaverdi and Artik and reproductive health

problems after controlling for other reproductive health risk factors.

2. METHODS
2.1 Study Design
The study team conducted a cross-sectional survey in two towns to address the study

objectives.

2.2 Target Population
The target population of the survey included adult women of reproductive age (18-49)
(WHO, 2001) living near the polymetalic smelter (Alaverdi) and a comparison town (Artik).
The study population had the following inclusion criteria:
e Dbeing a woman of reproductive age

e living in Alaverdi or Artik towns



e knowing Armenian
Exclusion criteria were:
e Dbeing a woman who was never married
e having cognitive dysfunction that would make it difficult to participate in a self-

administered survey.

2.3 Study Settings

The study included women of reproductive age living in Alaverdi and Artik towns.
Alaverdi is atown in Lori marz at the northeastern part of Armenia. The population of Alaverdi
was 16,500 people in 2009 according to the National Statistical Service of RA. Artik is a town
in Shirak marz with a population of 17,400 in 2009 (NSS, 2012). Artik was chosen to be the
comparison town as there is no metal mining or smelting activities there. Besides, Lori and
Shirak marzes were found to be similar in several aspects — basic sources of livelihood, age and

gender distribution of the population and education level (see Table 1) (NSS, 2001).

2.4 Sample Size

There is no available information about reproductive health problems in Alaverdi and
Artik towns, which is why this study used information regarding miscarriage prevalence in Lori
and Shirak marzes for calculating the sample size (NSS, MOH, and ICF International, 2012) .
The required sample size was calculated using the formula for two group comparison of

proportions, taking into consideration a two-sided o = 0.05, 1-=0.76 (Fosgate,2009):



n=D [(Z, + Zp)2 “(P,(1-P)+P,(1-Py)) /(P,-P)7]

where P1 and P2 were the expected proportions in each group - 0.14 in Lori marz and 0.074 in
Shirak marz; Z;., (1.96) and Zg (0.72) were the standard normal Z-values corresponding to the
selected alpha (2-sided test) and beta, respectively; D was the design effect of 1.2 for cluster
sampling (to avoid homogeneity inside the cluster) with a cluster size of 10.

n =1.2%((1.96 + 0.72)°*(0.14*0.86 + 0.074*0.926)/0.0044

n =1.2*(7.18*0.1889)/0.0044

n =370

The study sample size was 370 women in Alaverdi and 370 women in Artik.

2.4 Sampling Strategy

The study used multi stage cluster sampling. In the first stage, the student investigator
selected the cluster starting points through systematic random sampling from the 2013 RA
Presidential election lists containing names and addresses of citizens eligible to vote in Alaverdi
and Artik towns. To define the interval between the starting points, the student investigator
divided the number of voters in each city by 37 (number of clusters needed). In Alaverdi the
interval was 440 and in Artik 407. A random number between 1 and 37 was generated to
randomly select the first starting point from the lists. Then the intervals were applied to choose
all the starting points (see Appendix 2).

The second stage of the sampling included selection of participants in each cluster. The
cluster size was 10 and the cluster was the area near the starting point where 10 complete

interviews were conducted. Each of the interviewers received the list of addresses of starting

10



points. Every day each interviewer finished 2 clusters with 10 completed interviews in each of
them. Since interviews were anonymous, the interviewers skipped the starting point household
and moved to the next household (moving to the right and upstairs according to the protocol) to
recruit participants. In the buildings the interviewers moved to the right and upstairs, knocking
on each door (skipping only the starting point household). The cluster size was chosen to be 10
for feasibility purposes and to avoid homogeneity. After completion of 10 interviews the
interviewers moved to the next starting point (see Appendix 2).

Four interviewers were involved in the interviewing process in each of the towns. The
Center for Health Services Research and Development (CHSR) of the School of Public Health
and the student investigator organized a training session for all the interviewers participating in
the project. During the training the student investigator explained everything related to the
sampling technique, the interviewing process, the instrument and consent of participants. Each
interviewer received detailed maps of the towns, the consent forms (see Appendix 3), the
instruments (see Appendix 4), starting addresses in each town and the interviewer guide (see

Appendix 5).

2.5 Study Variables
The study team measured the variables of interest using a self~administered questionnaire
(see Table 2). The main independent variable of the study was living in Alaverdi or Artik (proxy
measure of being exposed to heavy metals and sulfur dioxide). The main dependent variable was
presence or absence of reproductive health issues. The intervening variables of interest included:
- Age

- BMI

11



- Endocrine problems

- Lifestyle (smoking, alcohol consumption)
- Infections

- STls

- Socio-economic conditions

- Education

2.6 Study Instrument
The instrument of the study was a self-administered questionnaire; the study team
developed it based on the Reproductive Health Survey Instrument of the US Institute for Health
Metrics and Evaluation that was used in many different countries for assessment of reproductive
health (IHME, 2005). Before starting data collection the student investigator pre-tested the
instrument and made necessary modifications; these small changes were made to make the language
easier to understand for the general population. The questionnaire included a demographic section
and questions regarding known risk factors for reproductive health problems. The questionnaire
consisted of 73 questions and included the following domains (see Appendix 4):
- Reproductive health history (including pregnancies, infertility, miscarriages, stillbirths,
abortions and birth defects)
- Other health issues (including endocrine problems and STIs)
- Behavioral factors (including smoking and alcohol consumption)
- Demographic/socioeconomic data (including education, employment, and monthly

expenditures).

12



2.7 Data Analysis

The student investigator entered the data into STATA12, conducted data cleaning checking
each 10'" questionnaire in the database and running frequencies for every variable to identify
missing and/or unexpected values and corrected the identified mistakes and conducted data analysis
using the same statistical package.

During the first stage, the study looked at the descriptive analysis and frequency analysis for
all variables for the study population and the prevalence of reproductive health problems.

The study team compared differences in characteristics betweenwomen living in Alaverdi
and Artik using either a standard 2-tailed t-test (for continuous variables) or a y test (for
dichotomous variables). Further bivariate regression analyses with the reproductive health problem
asa dependent variable and factors of interest and potential confounders as independent variables
were conducted. All variables identified as statistically significant (p <0.05) in the bivariate

analysis were included in the multivariate regression analysis.

2.8 Ethical Considerations

The Institutional Review Board (IRB) of the American University of Armenia (AUA)
approved the study protocol prior to data collection. The participants gave an oral consent to
participate before starting the interview. After the interview each participant received the phone
numbers of the student investigator and AUA Human Participant Protection Administrator to call

in case of having questions about the study.

13



3. RESULTS
3.1 Administrative Results

To complete 370 interviews we contacted 1039 households in Alaverdi and 892
households in Artik (see Figures 1 and 2). The main reason for refusals was not having enough
time. The actual number of women interviewed in Artik and Alaverdi (the number of completed
interviews) were the same — 370 women. No incomplete interview took place in either of the

towns.

3.2 Descriptive Statistics

Table 3 presents descriptive statistics of the study population by towns. Women living in
Alaverdi and Artik were statistically significantly different with respect to their level of
education, husbands’ employment, abortions due to medical indications (among the indications —
the pregnancy was life or health threatening for the woman, there was a risk of birth defects, or
the fetus was dead), endocrine disorders (combined variable, consisting of diabetes and
hypo/hyperthyreosis), and perinatal mortality (having a child who died within 7 days after birth).

The mean age of interviewed women from Alaverdi was 34.99 (SD:7.89), and in Artik —33.91
(SD: 7.94). More than half of women in both towns mentioned having at least 2 children (52.10% in
Artik and 55.75% in Alaverdi). The mean BMI of participants from Alaverdi was 24.84 and from
Artik - 24.21. FromBothin Alaverdi and Artik the respondents were mainly unemployed - 66.76% in
Alaverdi and 73.51% in Artik. The distribution of participants according to family monthly
expenditures was almost the same in two towns— the majority of participants were almost equally
distributed in 3 groups, having monthly expenditure from less than 50,000 AMD to 100,000 to 200,000

AMD.
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3.3 Simple Logistic Regression

Logistic regression (for binary variables) was run to check the associations between the
independent and dependent variables. Table 4 presents the results of simple logistic regression
analyses for the association of different reproductive health problems and living in Alaverdi orArtik.
After running the simple logistic regression, statistically significant associations were found between
the place of residence and having stillbirth, induced abortions due to medical indications, and perinatal
mortality.

The study team developed a new variable (presence of reproductive problems) collapsing
information on all the reproductive problems, which were mentioned in the questionnaire. The
association of this variable (reproductive problems) with the place of residence was not statistically
significant.

Among women from Artik, the research team checked the association of different reproductive
problems with husbands’ being migrant workers and did not find statistically significant associations.
The research team also checked the association between having different reproductive problems and

husbands’ working in the smelter and did find statistically significant associations.

3.3.1. Testing for Confounding

Endocrine problems (diabetes or thyroid disease), active or passive smoking, alcohol
consumption, employment of husband, employment of a household member, being enrolled in poverty
benefit program and being overweight or obese were found to have a statistically significant association

with the place of residence.
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Table 5 shows the results of the simple logistic regression for the association of having
stillbirths and place of residence and other independent variables to identify confounders. Endocrine
problems (having diabetes or thyroid disease) and university level education were found to have a
statistically significant association with having a stillbirth. Only endocrine problems confounded the
relationship between having stillbirths and the place of residence.

Table 6 shows the results of the simple logistic regression for the association of having
abortions with medical indications and place of residence and other independent variables. There
were no other independent variables statistically significantly associated with having abortions with
medical indications. This means that among the independent variables there were no variables
confounding the relationship between having abortions with medical indications and place of residence.

Table 7 shows the results of simple logistic regression analyses for the association of perinatal
mortality and the place of residence and other independent variables. Infectious diseases (rubella,
toxoplasmosis or brucellosis), being enrolled in poverty benefit program and education were found to
have a statistically significant association with perinatal mortality. Being enrolled in poverty benefit
program and having technical education were confounders of the relationship between perinatal

mortality and the place of residence.

3.4 Multiple Logistic Regression

All the confounding variables were included in the multiple regression analysis. After
adjusting for the confounder (endocrine disorders) the odds of having stillbirths was 2.38 times higher
among women living in Alaverdi compared with women living in Artik (OR=2.38;95% CI:1.07-
5.26; p-value 0.033). After adjusting for the confounders (being registered in a family poverty benefit

program and education) the odds of having perinatal mortality was 2.67 times higher among women
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living in Alaverdi compared with women living in Artik (OR=2.67;95% CI:0.98 - 7.26; p-value
0.054). The odds of having induced abortions due to medical indications was 2.67 times higher
among women living in Alaverdi compared with women living in Artik (OR=2.67;95% CI:1.31 -
5.45; p value 0.007); no confounders were found for induced abortions due to medical indications.
The researchteam checked the interaction terms between the statistically significant
independent variables and the place of residence ans did not find any statistically significant

interactions (see Appendix 6).

3.5. Model Selection

Akaike’s Information Criteria (AIC) was used to check for the best fitting models. AIC helps
to choose the model which has the minimal Kullback-Leibler distance from the truth (Burnham KP,
Anderson. DR, 2002). The preferred models were the ones with the minimum AIC values. Table 10

shows the best fitting models.

4. DISCUSSION
4.1 Limitations and Strengths

In Artik 40.8% of women reported that their husbands were seasonal migrant workers,
while only 13.6% in Alaverdi. This difference could compromise the comparability of the two
towns. Existing studies have demonstrated that migrant workers are at higher risk of developing
infectious diseases, including HIV/AIDS and STIs; the highest rate of migrant workers in
Armenia is in Shirak marz; migrant workers travel mainly alone, which ccould increase the
possibility of having multiple sexual partners (Truzyan et al, 2012; CRRC, 2013). The ADHS

2010 demonstrated that women whose husbands worked abroad reported having genital
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discharge, ulcers or STIs more often than those whose husbands did not work aborad (NSS,
MOH, and ICF International, 2012). STIs can lead to reproductive health problems including
miscarriages, infertility, ectopic pregnancy, and stillbirths (Aral SO, 2001; Avgil M & Ornoy A,
2006). This could be the reason explaining higher rate of some reproductive health problems
among respondents from Artik than expected and therefore, not finding any statistically
significant differences in having miscarriages and infertility between women in two towns.

Women may or may not be aware of their STI status; many women who might know
about having a STI often do not report about it because of social stigmatization (Cunningham SD
et al, 2002). This could be the reason explaining why the study did not find significant
associations between having a STI and other variables of interest.

One of the strengths of the study is that this is the first attempt to assess the impact of
environmental pollution on health in Armenia. The study had high power to detect true

differences between different groups.

4.2 Main Findings

The study showed that women of reproductive age living in the smelter town Alaverdi were at
higher risk of having more reproductive health issues comparison with women living in Artik not
affected by metal mining or smelting activities. Women living in Alaverdi had 2.38 times higher odds
of having a stillbirth, 2.67 times higher odds of having an induced abortion due to medical indications
(health/life threatening pregnancy, congenital defects, dead fetus), and 2.67 times higher odds of
having perinatal mortality compared with women lining in Artik after adjusting for counfounders.
The place of residence in this study was the proxy measure for women’s exposure to heavy

metals and sufulr dioxide.
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The increased risk of stillbirths and perinatal mortality in smelter towns is consistent with
the literature (McMichael et al., 1986; Wulff Marianne et al., 1995).

According to ADHS the rate of medically indicated induced abortions among all the
induced abortions in 2010 in Armenia was 15.5% aborad (NSS, MOH, and ICF International,
2012); this study found the same indicator to be 7.3% in Artik and 20.9% in Alaverdi. A
significantly higher rate of medically indicated induced abortions in Alaverdi compared to the
national rate for Armenia could also be explained by exposure to heavy metals and sulfur
dioxide.

The results showed no statistically significant association between the place of residence
and miscarriages. However, the miscarriage rates found in this study were much higher than the
rates reported for Lori and Shirak marzes and Armenia as a whole (7.6%). The miscarriage rate
was reported to be 18.1% in Alaverdi and 23.0% in Artik compared with 14.0% in Lori and 7.4%
in Shirak marzes (NSS, MOH, and ICF International, 2012). This could probably be due to
exposure to heavy metals and sulfur dioxide of women living in Alaverdi and due to higher rates
of STIs among women living in Artik (about half of women reported that their husbands went for
seasonal migrant work to other countries).

In 2009, the infertility rate in Armenia was estimated to be 16.8% (Abrahamyan et al,
2009). Women who reported trying but not succeeding in conception for more than 12 months
were 16.2% in Alaverdi and 17.0% in Artik; these numbers were similar to the national average
for Armenia. In 2006, in Armenia the rate of birth defects was estimated to be 5.3% among live
births (Christianson et al, 2003). The rate of birth defects was reported to be 2.7% in Alaverdi

and 1.9% in Artik.
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5. CONCLUSION
This cross-sectional study found significant differences in reproductive health of women
of reproductive age living in the smelter town Alaverdi and the comparison town Awrtik; this

difference could be due to women’s exposure to heavy metals and sulfur dioxide in Alaverdi.
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TABLES

Table 1. Comparison of Several Parameters for Lori and Shirak (NSS, 2001)

Comparison parameter Lori Shirak
De facto population 253,351 257,242
Males 46% 46%
Females 54% 54%

Distribution of population
based on the age (%)

0-4 6.0 6.6
5-9 8.0 9.0
10-14 10.6 11.7
15-19 10.0 10.0
20-24 7.6 7.0
25-29 6.0 6.0
30-34 6.0 6.0
35-39 7.0 7.4
40-44 8.0 8.0
45-49 6.0 6.0
50-54 4.4 4.0
55-59 2.5 2.5
60-64 5.3 4.8
65-69 4.0 4.0
70-74 4.0 3.6
75-79 2.0 1.7
80 and older 1.0 1.0
Basic sources of livelihood

(%)

Employment 19.0 17.0
Job at own household 8.4 9.0
Pension 16.0 14.0
Allowance 3.8 4.5
Monetary assistance 2.4 2.0
Under care 41.0 45.6
Educational level (%)

Post graduate 9.0 11.0
Incomplete higher 1.0 1.7
Secondary professional 15.0 15.6
Primary professional 2.8 35
General secondary 34.0 315
General basic 13.7 12.0
General primary 16.0 16.0

No primary 8.0 8.5
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Table 2. Study Variables

Variables Type Measure
Dependent:
Miscarriage Binary 1-Yes
0—No
Miscarriage Continuous Numbers
Abortion Binary 1-Yes
0—-No
Abortion Continuous Numbers
Abortions due to medical Continuous Numbers
indication
Abortions due to medical Binary 1 - At least 1
indications 0 — None
Perinatal mortality Binary 1-Yes
0—-No
Child born with a birth defect  Binary 1-Yes
0—No
Tried but did not have Binary 1-Yes
pregnancy 0-No
Tried but did not have Binary 1 — (> 12 months)
pregnancy 0 — (< 12 months)
Independent:
Age Continuous Numbers
Town Binary 1 — Alaverdi
0 — Artik
Duration of living in the town  Continuous Numbers
of interest
STIs Binary 1 — at least one infection
0 — no infection
BMI Continuous Numbers
BMI Ordinal 0 - (<18.49)
1-(18.5-24.9)
2-(>25.0)
Alcohol consumption Binary 1-Yes
0—-No
Current smoking Binary 1-Yes
0-No
Level of education Ordinal 0 - Incomplete secondary
1 - Secondary school
2 — Professional/ technical
education
3 - Institute/university
Participation in financial aid Binary 1-—Yes
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program

0—-No

Family monthly expenditures

Ordinal

0 (<50,000)

1 — (50,000 — 100,000)
2 — (101,000 — 200,000)
3 - (201,000 — 300,000)
4 — (>301,000)
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Table 3. Descriptive Statistics

Characteristic Alaverdi Artik p-value
Age: 0.064
MeantSD 34.99+7.89 33.91+£7.94

Min, Max (18; 49) (19; 49)

Duration living in 0.056
the town of interest

MeantSD 27.08+12.50 25.32+£12.55

Min, Max (1; 49) (1; 49)

Having children, n (%) 0.119
Yes 348 (94.05%) 357 (96.49%)

No 22 (5.95%) 13 (3.51%)

Number of children 0.209
MeantSD 2.01+0.73 2.09+0.85

Min, Max 1; 4) 1,9

BMI 0.100
MeantSD 24.84+5.25 24.21+5.04

Min, Max (13.89; 47.87) (13.71; 43.82)

BMI Categories, n (%) 0.079
<18.49 28 (7.57%) 33 (8.91%)

18.5-24.9 179 (48.38%) 204 (55.14%)

>25.0 163 (44.05%) 133 (35.95%)

Education, n (%) 0.000
Incomplete 15 (4.05%) 7 (1.89%)

High school 147 (39.73%) 103 (27.84%)

Technical 110 (29.73%) 157 (42.43%)

University 98 (26.49%) 103 (27.84%)

Employment status, n 0.266
(%)

Employed 95 (25.68%) 77 (20.81%)

On maternity leave 20 (5.40%) 18 (4.86%)

Unemployed 247 (66.76%) 272 (73.51%)

Seasonal worker 2 (0.54%) 1 (0.27%)

Student 6 (1.62%) 2 (0.54%)

Husband’s employment, 0.000
n (%)

Employed 208 (59.26%) 128 (36.99%)

Unemployed 95 (27.07%) 72 (20.81%)

Seasonal worker 48 (13.68%) 144 (41.62%)

Retired 0 2 (0.58%)

Family monthly 0.703
expenditures, n (%)

<50,000) 105 (29.17%) 94 (25.89%)

50,000 — 100,000 116 (32.22%) 122 (33.61%)

101,000 — 200,000 102 (28.33%) 111 (30.58%)
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201,000 — 300,000 26 (7.22%) 29 (7.99%)

> 301,000 11 (3.06%) 7 (1.93%)

Miscarriages 0.073
Mean per womantSD 0.23+0.5 0.31+0.67

Min, Max (0; 4) (0; 5)

Miscarriages, n (%) 0.101
Yes 67 (18.11%) 85 (22.97%)

No 303 (81.89%) 285 (77.03%)

Induced abortions 0.118
Mean + SD 0.73+£1.38 0.90£1.57

Min, Max 0; 12) 0; 11)

Induced abortions, n (%) 0.226
Yes 134 (36.22%) 150 (40.54%)

No 236 (63.78%) 220 (59.46%)

Abortions due to 0.008
medical indications

Mean + SD 0.09+0.37 0.04+0.21

Min, Max (0; 4) 0; 2)

Abortions due to 0.005
medical indications, n

(%)

Yes 28 (7.57%) 11 (2.97%)

No 342 (92.43%) 359 (97.03%)

Perinatal mortality, n (%) 0.030
Yes 16 (4.32%) 6 (1.62%)

No 356 (95.67%) 366 (98.38%)

Stillbirths, n (%) 0.017
Yes 22 (5.95%) 9 (2.43%)

No 348 (94.05%) 361 (97.57)

Children with birth 0.462
defects, n (%)

Yes 10 (2.70%) 7 (1.89%)

No 360 (97.30%) 363 (98.11%)

Tried but did not have 0.467
pregnancy, n (%)

Yes 72 (19.46%) 80 (21.62%)

No 298 (80.54%) 290 (78.38%)

Duration in months 0.070
when tried and did not

have pregnancy

Mean + SD 6.46+19.36 9.67+27.95

Min, Max (0; 132) (0; 220)

Duration in months 0.767
when tried and did not

become pregnant, n (%)

<12 310 (83.78%) 307 (82.97%)
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>12

60 (16.22%)

63 (17.03%)

Endocrine problems
(diabetes or thyroid
disease), n (%)

Yes

No

40 (10.819%)
330 (89.19%)

0.036

24 (6.49%)
346 (93.51%)

Infectious diseases
(rubella or
toxoplasmosis or
brucellosis), n (%)
Yes

No

10 (2.70%)
360 (97.30%)

6 (1.62%)
364 (98.38%)

Sexually transmitted
infections, n (%)
Yes

No

17 (4.59 %)
353 (95.41%)

0.329

23 (6.22%)
347 (93.78 %)
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Table 4. Simple Logistic Regression

Characteristic OR P-value 95% Confidence Interval

Tried but did not
become pregnant

No 1.00

Yes 0.86 0.467 0.61 1.25
Diagnosed as infertile

No 1.00

Yes 2.03 0.160 0.76  5.48
Husband diagnosed as

infertile

No 1.00

Yes 1.00 1.00 020 4.99
Stillbirth

No 1.00

Yes 2.54 0.021 1.15 5.58
Induced abortion

No 1.00

Yes 0.83 0.227 062 1.12

Induced abortion due to
medical indications

No 1.00

Yes 2.67 0.007 1.31 545
Perinatal mortality

No 1.00

Yes 2.74 0.037 1.06 7.09
Children with birth

defects

No 1.00

Yes 1.44 0.464 0.54  3.83

Duration in months

when tried and did not

become pregnant

<12 1.00

>12 0.94 0.767 .64 1.39




Table 5. Simple Logistic Regression: Testing for Confounding (stillbirths)

Factor

Association between having

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

Association between
place of residency and
covariates

OR, (95% CI), p-value

Endocrine problems (diabetes

or thyroid disease)

No 1.00 1.00

Yes 3.34 (1.38 — 8.08) p=0.008 1.75 (1.03 — 2.96) p=0.038
STIs

No 1.00 1.00

Yes 1.95 (0.57 — 6.67) p=0.291 0.73 (0.38 — 1.38) p=0.331
Smoking

No 1.00 1.00

Yes .55 (0.27 — 1.13) p=0.105 1.48 (1.10 — 1.99) p=0.009

Alcohol consumption
No
Yes

1.00
0.68 (0.31 — 1.51) p= 0.349

1.00
1.71 (1.27 — 2.31) p= 0.000

Having a job
No
Yes

1.00
1.38 (0.65 — 2.93) p=0.402

1.00
1.32 (0.96 — 1.81) p=0.089

Husband having a job
No
Yes

1.00
70 (0.32 — 1.55) p=0.381

1.00
0.70 (0.49 — 0.99) p=0.044

Anyone having a job
No
Yes

1.00
0.79 (0.30 — 2.12) p=0.646

1.00
0.64 (0.42 — 0.98) p=0.041

Enrolled in poverty benefit
program program

No

Yes

1.00
1.46 (0.66 — 3.23) p=0.352

1.00
0.67 (0.47 — 0.95) p=0.023

Monthly expenditures
<50,000

50,000 — 100,000
101,000 — 200,000
201,000 — 300,000
>300,000

1.00
1.27 (0.51 — 3.17) p=0.611
0.81 (0.29 — 2.28) p=0.692
1.38 (0.35 — 5.38) p=0.645
1.40 (0.17 — 11.9) p=0.755

1.00

0.85 (0.58 — 1.24) p=0.402
0.82 (0.56 — 1.21) p=0.323
0.80 (0.44 — 1.46) p=0.323
1.41 (0.52 — 3.78) p=0.498

Education
Incomplete
High school
Technical
University

1.00
0.59 (0.13 — 2.78) p=0.509
0.51 (0.11 — 2.43) p=0.399
0.10 (0.01 — 0.75) p=0.025

1.00

0.67 (0.26 — 1.69) p=0.393
0.33 (0.13 — 0.83) p=0.018
0.44 (0.17 — 1.13) p=0.09

BMI
Underweight
Normal

0.38 (0.05 — 2.94) p=0.355
1.00

0.97 (0.56 — 1.66) p=0.903
1.00
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Overweight and obese

1.14 (0.55 — 2.37) p=0.729

1.40 (1.03 _ 1.89) p=0.032
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Table 6. Simple Logistic Regression: Testing for Confounding (abortion with medical

indications)

Factor

Association between having

abortion for medical
indications and covariates
OR, (95% CI), p-value

Association between
place of residency and
covariates

OR, (95% CI), p-value

Endocrine problems (diabetes

or goiter)

No 1.00 1.00

Yes 1.22 (0.44 — 3.55) p=0.714 1.75 (1.03 - 2.96) p=0.038
STIs

No 1.00 1.00

Yes 2.11(0.71 - 6.26) p=0.178 0.73 (0.38 — 1.38) p=0.331
Smoking

No 1.00 1.00

Yes 0.71 (0.37 — 1.35) p=0.296 1.48 (1.10 — 1.99) p=0.009

Alcohol consumption
No
Yes

1.00
133 (0.70 — 2.56) p= 0.385

1.00
1.71 (1.27 — 2.31) p= 0.000

Having a job
No
Yes

1.00
1.78 (0.92 — 1.44) p=0.086

1.00
1.32 (0.96 — 1.81) p=0.089

Husband having a job
No
Yes

1.00
1.35 (0.59 — 3.12) p=0.480

1.00
0.70 (0.49 — 0.99) p=0.044

Anyone having a job
No
Yes

1.00
0.75 (0.39 — 1.60) p=0.452

1.00
0.64 (0.42 — 0.98) p=0.041

Enrolled in poverty benefit
program

No

Yes

1.00
1.05 (0.49 — 2.27) p=0.891

1.00
0.67 (0.47 — 0.95) p=0.023

Monthly expenditures
<50,000

50,000 — 100,000
101,000 — 200,000
201,000 — 300,000
>300,000

1.00

1.00 (0.42 — 2.37) p=0.994
1.23 (0.53 — 2.87) p=0.634
1.09 (2.29 — 4.11) p=0.898

Empty

1.00
0.85 (0.58 — 1.24) p=0.402
0.82 (0.56 — 1.21) p=0.323
0.80 (0.44 — 1.46) p=0.323
1.41 (0.52 — 3.78) p=0.498

Education
Incomplete
High school
Technical
University

1.00

1.44 (0.18 — 11.37) p=0.732

1.07(0.13 — 8.62) p=0.946
0.98 (0.12 — 8.16) p=0.988

1.00
0.67 (0.26 — 1.69) p=0.393
0.33 (0.13 - 0.83) p=0.018
0.44 (0.17 — 1.13) p=0.09
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BMI

Underweight

Normal

Overweight and obese

0.65 (0.15 — 2.86) p=0.568
1.00
1.24 (0.64 — 2.41) p=0.524

0.97 (0.56 — 1.66) p=0.903
1.00
1.40 (1.03 — 1.89) p=0.032
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Table 7. Simple Logistic Regression: Testing for Confounding (perinatal mortality)

Factor

Association between
perinatal mortality and
covariates

OR, (95% CI), p-value

Association between
place of residency and
covariates

OR, (95% CI), p-value

Endocrine problems (diabetes
or goiter)

No

Yes

1.00
2.44 (0.80 — 7.43) p=0.117

1.00
1.75 (1.03 — 2.96) p=0.038

Infectious diseases

(Toxoplasmosis, Brucellosis

or Rubella)

No 1.00 1.00

Yes 8.56 (2.25-32.6) p= 0.002 1.69 (0.61-4.69) p=0.317
STIs

No 1.00 1.00

Yes 2.90 (0.82 —10.26) p=0.097 0.73 (0.38 — 1.38) p=0.331
Smoking

No 1.00 1.00

Yes 1.21 (0.50 — 2.91) p=0.676 1.48 (1.10 — 1.99) p=0.009
Alcohol consumption

No 1.00 1.00

Yes 1.18 (0.50 — 2.81) p=0.702 1.71 (1.27 — 2.31) p=0.000
Having a job

No 1.00 1.00

Yes 0.72 (0.26 — 1.98) p=0.526 1.32 (0.96 — 1.81) p=0.089
Husband having a job

No 1.00 1.00

Yes 1.87 (0.55 - 6.41) p=0.317 0.70 (0.49 — 0.99) p=0.044
Anyone having a job

No 1.00 1.00

Yes 0.55 (0.18 — 1.65) p=0.288 0.64 (0.42 — 0.98) p=0.041

Enrolled in poverty benefit
program program

No 1.00 1.00

Yes 3.05(1.29 — 7.18) p=0.011 0.67 (0.47 — 0.95) p=0.023
Monthly expenditures

<50,000 1.00 1.00

50,000 - 100,000
101,000 — 200,000
201,000 — 300,000
>300,000

0.35 (0.09 — 1.37) p=0.132
1.07 (0.38 — 3.00) p=0.897
2.15 (0.61 — 7.63) p=0.236

Empty

0.85 (0.58 — 1.24) p=0.402
0.82 (0.56 — 1.21) p=0.323
0.80 (0.44 — 1.46) p=0.323
1.41 (0.52 — 3.78) p=0.498

Education
Incomplete

1.00

1.00
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High school
Technical
University

0.07 (0.02 — 0.23) p=0.000
0.04 (0.01 — 0.16) p=0.000
0.08 (0.02 — 0.28) p=0.000

0.67 (0.26 — 1.69) p=0.393
0.33 (0.13 — 0.83) p=0.018
0.44 (0.17 — 1.13) p=0.09

BMI

Underweight

Normal

Overweight and obese

empty
1.00

1.31 (0.56 — 3.05) p=0.539

0.97 (0.56 — 1.66) p=0.903
1.00
1.40 (1.03 — 1.89) p=0.032
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Table 8. Multiple Logistic Regression Models for Stillbirths and Confounders

Model Town Endocrine problems
Stillbirths 2.54 (1.15 — 5.58)

Stillbirths =

Endicrine 2.38 (1.07 — 5.26) 3.02(1.24 - 7.38)
disorders

Table 9. Multiple Logistic Regression Models for Perinatal Mortality

Model Town Being involved in a
Poverty program

Education
(technical)

Perinatal mortality 2.74 (1.06 — 7.09)

Perinatal mortality = being  3.11(1.19-8.11) 3.44(1.44-8.19)
involved in a Poverty
program

Perinatal mortality =being  2.67 (0.98 -7.26) 2.69 (1.00 — 7.17)
involved in a Poverty
program + Education

0.07 (0.02 - 0.29)

Table 10. Results of AIC

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

Model 1  Stillbirths = Town 2*125.76 + 2*2= 255.53

Model 2  Stillbirths = Town + Endocrine disorders 2* 123.29 +2*3= 252.58

Final

Model 1 Perinatal mortality = Town 2* 96.58+2*2=197.17

Model 2 Perinatal mortality = Town + being 2* 92.95+2*3=191.90

involved in a Poverty program

Model 3 Perinatal mortality = Town + Education 2* 87.38+2*5=184.76

Model 4  Perinatal mortality = Town + being 2* 85.47+2*6=182.94

Final involved in a Poverty program+ Education
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FIGURES

Figure 1. Attempts of Interviews in Artik
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Figure2. Attempts of Interviews in Alaverdi
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APPENDIX 2

Map of starting points in cluster sampling in Artik town
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APPENDIX 3
Consent form
American University of Armenia

Institutional Review Board #1

Hello, my name is Aelita Sargsyan. | am a doctor and a graduate student of the Master of Public
Health program at the American University of Armenia. |1 am doing my Masters project to better
understand the influence of heavy metals on reproductive health of women living in Alaverdi, in
comparison with women living in Artik.

I am inviting you to fill this form because you live in the community of interest and you belong
to the female population group from 18 to 49 years old who were included in the study.
Participation involves only filling out this form today. It should take no longer than 20 minutes
to complete. Your name will not be recorded in the questionnaire and not appear in any
presentation of the project. Your responses to our questions will contribute to this project but
your answers will be put together with the answers of other participants. You will be one of 740
women who participate in this project.

Your participation in this study is voluntary. There is no penalty if you decline to take part in this
project. You may refuse to answer any of the questions or stop the interview at any time.

There is no financial compensation or other personal benefits from participating in the study and
there are no known risks to you resulting from your participation in the study. Nobody except the
research team will have access to the data provided by you.

If you have any questions regarding this study you can call the Principal Investigator Dr. Varduhi
Petrosyan at (37410) 51 25 92. If you feel you have not been treated fairly during this study or

think you have been hurt by joining the study you should contact Dr. Hripsime Martirosyan, the
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Human Subject Protection Administrator of the American University of Armenia (37410) 51 25
61.

Do you agree to participate?

Thank you.

If yes, shall we continue?
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Zumywunwih wdkphjjwt hwmdwjuwpub

Unnnowwywhwljui ghnmpjniuukph pudhu

GhnwhEknwgnunulwmb Ephiwjh phy 1 hmuduwdnyny

bpuqbkly hwdwdwjinmpjuu &k

FPupl kg, pd wimtp Ukjhnw Uwupquut k: Bu dwubughnmpjudp pdhol BU
b ukpyuynid undnpmd. B Zuyuwunwith wdkphjut hwdwjuupuimd  Zwtpuygh
wnnnowywhmputt dwghunpnuh wjupnuljut §nipumd: Gu pd dwghunpnuw jut
nhyndughtt wotwnwphoppwiwjubpmd  hpujutwgimd  Bd hinnwgnunmypymt, nph
tyunuljt £ wdtih juy hwujutwg dwp dbknwnubph wqpigmpniup Ujwdtpnh
puwuuypmd wypny jutwtg Jepupnungpnpuljut wennompjut Ypu
hwdbdwwnbtin] Upphy punupmd puwlpynn jutwbg Jepupununpnpuljut
wnnnonipjul htiwn:

“Fmp hpudhpywé bp jpugutiine wju hwpgupbpep, pwth np wunljutmd tp 18
—49 nupkjut jutwg pdht, ndptp puggpdus o hd hbnwgnuinmpjut dke b wypmd
Ep ipdus punuptipmud:

Qbp dwutugmipyniip vwhdwbuthwljymd £ dhuyt wiju hwpguptpen
pugubny, npp Yuith ns wty put 20 pnyk: QEp wmtp sh wpdwtwgpdh
hwupgupbtpphymd b sh tkpiuyugdh ny Uh qinygmd: bEp yuwwnwupiwibpp dkp

hwipgtiphtt Ypinhwiipugytt djniu dwuttwlhgutph yuunwupwttbph htn b
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Juywunt wyu twhiwgsh hpujutwgdwin: Foip (hukne Ep wy 740 Jutwtighg dkyp,
nyptip dwutulghjnt G wyu hbnwgnuinm pjup:

Qbp dwutugmpjniit wyju hinnwgnuinmpjuip judwynp k: Qtq nghus sh
uyuntumd, Eptk Fop hpudwupdtp dwutulgh] wju hbnnugnunmpjutp: Fop jupnn bp
bpuwdwpt] yuwwnwupimuik] gutjugus hupgh jud gutjugus wuwhh pnhwnk]
hwpguqpnygp:

“Fmp skp unwbtwnt nplik bhttwbuwljut hnpthwnnmgmd jud wy) mynuljh
wupglwnpnd hbnwgqninmpjutp dwutlgbine nhypmd, vwljuyu 2tp
dwutuligmpiniuip pwwn Jupbnp [huh hwujubwn wjt jutubg
JEpupnungpnpujui wnnnempjut Jhdwlp, mjptip wmypmd Eu swip dkwnwnubph
wqnbkgnpjuip Eupwupyynny hwdwjuptbpoid: Fmp ns Uh nhuljh skp nhdmd
dwutligling wyu hbnmwgnunm pjutip:

Uju htnmwgnunmpjuitt yepupbpu) hwpgbip mubtwne giypmd jupnn tp
quuquhwpt] htnnwgnunmpyut hwdwljupgnn dwpnmhh MEnpnywiht (37410) 51 25
92 hipwjinuwhwdwipny: Gpk tmp Jupsmd bp, np tq quy skt Jepupbpdtp jud wyu
htnwgnunmpjup dwutlghine niypmd bEq Juwu k hwugyk), jupnn bp
quiquhwpt] Zujuunwth wdkphjut hwdwjuupuih Ephljuyh hwtdtwdnnndh

huwdwlupgnn™ Zopthupdt Uwpnhpnywtht (37410) 51 25 61 hinwinuwhwdwpny:
Zmdul&mn]hhpdmuhmllghL (wmn Jud ns):
Cunphuljuy mpyni: Ywpn'y klp pwpminalyh:
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APPENDIX 4

Questionnaire

Alaverdi and Artik Reproductive Health Survey Questionnaire

Date (dd/mmiyy) [/ [ |

1. Participant’s ID

Dear Participant, for the interview you are asked to answer the questions on the interview
form yourself. Please answer to some of the questions marking by circling the numbers
corresponding to the option you choose.

For example:

The capital of Armenia is
Yerevan
2. Gyvumri

the other questions must be answered by filling in the answer in provided blank space:

The capital of Armenia is: Yerevan

The questions in this questionnaire include those dealing with reproductive health, including
pregnancies, miscarriages and other health issues and also education and work. Some of the
questions have one answer; the others may have several answers. There is no right or wrong
answer.

Only when you have answered all the questions completing the questionnaire, please fold the
questionnaire in half, place them in the envelope, and then seal the envelope. If any of the
questions is unclear, do not leave it without an answer. Clarify the question with the student
investigator and then pass to the next questions. Your opinion about every question is
important for us.
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Now, please try to remember all the places that you lived since your birth. Please list all the
places and the duration in years starting from the first place of residence.

2. | Where did you live and for Town Marz Duration in
how long since birth in years
order? (name the place of 1
residence) :

2
3
4
5

REPRODUCTIVE HEALTH/HISTORY

Now please answer the questions about your reproductive health. Some of the questions
have one answer, the others have several answers: Please follow the instructions which
come after the questions.

3. Are you married? 1. Married
2. Separated/Divorced
3. Widow
4. Other
4, Do you have children? 1. Yes
2. NO-------- >GO TO Q6
5. How many children do you _Children
have?
-------- >GO TO Q7
6. Have you ever been 1. Yes
2. NO---------- >GO TO Q8

pregnant? (including
pregnancies which ended
with miscarriages, abortions,
stillbirths, live births and
ectopic pregnancies)

7. How many times have you _Pregnancies
been pregnant? (including
pregnancies which ended
with miscarriages, abortions,
stillbirths, live births and
ectopic pregnancies)




8. Has it ever happened that 1. Yes
you were not able to get 2. NO--mmemmee- >GO TO Q11
pregnant despite trying?
9. How long have you been months
trying to get pregnant
without success? (please,
mention the time in months)
10. When (which years) did this
happen?
11. Mention the main reasons %I did ngt ha\{e fea gusbandll was not sexually active
. I'was breast-feedin
why you think you could not 3.1 had a pelvic ir]ﬂan?matory_ disease (PID)
get pregnant? (Mark all that | 4’| had an endocrine dysfunction
apply) 5.1 had a medical operation and could not have children
6. My husband had a medical operation and could not
have children
7. 1 had ovarian cysts/ovarian dysfunction
8.1 had tried to get pregnant and did not succeed
9.1 was using a birth control method (contraceptives)
10.Other(specify)
12. Have you ever been 1. Yes
diagnosed as infertile by 2. No--->GO TO Q15
health providers?
13. Have you been treated for 1. Yes
infertility’? 2. NO-------- >GO TO Q15
14, How many times have you times
been treated?
15. Has your husband ever been | 1. Yes
diagnosed as infertile by 2. No--->GO TO Q18
health providers?
16. | Has your husband been 1. Yes
treated for infertility? 2. NO----oo >GOTO Q18
17. How many times has your times
husband been treated?
18. If neither you nor your 1. Gynecologist
husband have been ever 2. Yakhu specialist
diagnosed as infertile by 3. Herbal medicine specialist
health providers, please go 4. Hekim
to Q21. 5. Homeopath
6. Other(specify)

What kind of specialist did
you turn to? (Mark all that

apply)
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19.

Did you get pregnant after

the treatment? 2. NO------- >GO TO Q21
20. How much time after the Years
treatment did you get
pregnant?
21. Have you ever had a 1. Yes
stilbirth (fetal death after 20 | 2. No------>GO TO Q24
weeks of pregnancy)?
22. How many stilloirths did Stilloirths
you have?
23. When did you have a (year)
stillbirth? (mention only the
years) (year)
(year)
24, Have you ever had an 1. Yes
ectopic pregnancy? 2. NO------o >GO TO Q27
25. How many ectopic Pregnancies
pregnancies did you have?
26. When did you have an (year)
ectopic pregnancy?
(mention only the years) (year)
(year)
27. Have you everhad a 1. Yes
miscarriage? 2. NO-----mm- >GOTO Q31
28. How many miscarriages did Miscarriages

you have?

Now, please try to remember all the miscarriages that you had in the chronological order

starting from the first one. In the Il column please write the year when the miscarriage

took place and in the 111 column the reason, which in your opinion was the cause of the

miscarriage. Please answer the questions about each miscarriage separately.

Miscarriages | 29. When did the

in

miscarriage happen?

chronological | (please, mention the

30. What do you think was the cause of the miscarriage?

(Please, mark all that apply)
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order

year, starting from

the first one)

17

miscarriage

1. Inherited disorders of the fetus
2. Diseases uterus or cervix

3. Hormonal problems

4. Ovary disease

5. STls

(o3}

. Smoking

\'

. Drinking alcohol

8. Environmental toxins
9. Traumas

10. Catching cold/ flu
11. Stress

12. Other (specify)

2nd

miscarriage

1. Inherited disorders of the fetus

2. Diseases uterus or cervix

w

. Hormonal problems
4. Ovary disease

5. STls

(3]

. Smoking

\l

. Drinking alcohol
8. Environmental toxins

9. Traumas
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10. Catching cold/ flu
11. Stress

12. Other (specify)

3[’0

miscarriage

1. Inherited disorders of the fetus

2. Diseases uterus or cervix

w

. Hormonal problems

S

. Ovary disease

5. STls

(o2}

. Smoking

\l

. Drinking alcohol

8. Environmental toxins
9. Traumas

10. Catching cold/ flu
11. Stress

12. Other (specify)

4th

miscarriage

1. Inherited disorders of the fetus

2. Diseases uterus or cervix

w

. Hormonal problems
4. Ovary disease

5. STIs

(2]

. Smoking

\'

. Drinking alcohol

8. Environmental toxins
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9. Traumas
10. Catching cold/ flu
11. Stress

12. Other (specify)

5" 1. Inherited disorders of the fetus
miscarriage 2. Diseases uterus or cervix
3. Hormonal problems

4. Ovary disease

5. STIs

6. Smoking

7. Drinking alcohol

8. Environmental toxins

9. Traumas

10. Catching cold/ flu

11. Stress

12. Other (specify)

31.  |Have you ever had an 1. Yes
induced abortion? 2. NO---------- >GO TO Q3§
32.  |How many induced abortions Abortions
did you have?




33.  |How many of them were done Abortions

due to your or fetus’ health

problems? Please skip to Q36 if you had NO abortion due to

medical indications.

Now, please try to remember all the induced abortions which were done due to medical
indications in the chronological order. In the Il column please write the year when you had
the induced abortion, in the Il column the reason, which made you to go for induced

abortion Please answer the questions about each abortion separately.

Induced 34. When was the 35. What was the principal reason that you decided to
abortions in | abortion done? (please | have this abortion?(Mark all that apply)
chronological | mention the year,
order starting with the most

recent one)

1% abortion 1. Pregnancy was life or health threatening for me
2. There was a risk of birth defects
3. The fetus was dead

4. Other (specify)

2"% abortion 1. Pregnancy was life or health threatening for me
2. There was a risk of birth defects
3. The fetus was dead

4. Other (specify)

3" abortion 1. Pregnancy was life or health threatening for me
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. There was a risk of birth defects
. The fetus was dead

. Other (specify)

4™ abortion . Pregnancy was life or health threatening for me
. There was a risk of birth defects
. The fetus was dead
. Other (specify)

5™ abortion . Pregnancy was life or health threatening for me

. There was a risk of birth defects
. The fetus was dead

. Other (specify)

6" abortion

. Pregnancy was life or health threatening for me
. There was a risk of birth defects
. The fetus was dead

. Other (specify)

7™ abortion

. Pregnancy was life or health threatening for me
. There was a risk of birth defects
. The fetus was dead

. Other (specify)

8" abortion

. Pregnancy was life or health threatening for me
. There was a risk of birth defects
. The fetus was dead

. Other (specify)
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9'" abortion

1. Pregnancy was life or health threatening for me
2. There was a risk of birth defects
3. The fetus was dead

4. Other (specify)

10" abortion

1. Pregnancy was life or health threatening for me
2. There was a risk of birth defects
3. The fetus was dead

4. Other (specify)

The next setof questions is about the health status of the child or the fetus, including the

stillbirths and children born with birth defects.

36. |Have you ever had a child 1. Yes
born alive who later died in 2. NO---------- >GO TO Q4Q]
the first 7 days after birth?

37. What do you think was the 1. Congenital infections

reason for your
child/children to die?

(Mark all that apply)

2. Oxygen deficiency
3. Birth defects

4 .Umbilical cord strangulation

5. Other (specify)
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38.  [How many children born alive Children
later died within 7 days from
birth?
39.  |When did you give birth to a year
child who later died within 7
days from birth? (please, year
mention the year)
year
40.  [Have you ever had a child 1. Yes
born with a birth defect? 2. NO---------- >GO TO Q45
41.  |How many children did you Children

have who were born with

birth defect?

Now, please try to remember all the children born with birth defects in the chronological

order. In the Il column please write the year when the child with birth defect was born, in

the 111 column for each child born with birth defect please choose a health problem or

problems, which you think were the reasons for the child to be born with a birth defect. In

the 1V column- please write the type of the birth defect for each child born with birth

defect. Please answer the questions about each child with birth defectseparately.

Children born with

42. \When was

43. What do you think

44. What type of birth defect
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birth defects in
chronological

order

the child born?
(please
mention the
year, starting
with the first

one)

was the reason for the
child to be born with a
birth defect? (Please,
mark all that apply)

was the child born with?

1% child born with
birth defect

1. Congenital diseases
2. STls

3. Smoking

4. Drinking alcohol

5. Environmental toxins

(2]

. Infectious diseases

~

. Other (specify)

2"%hild born with
birth defect

1. Chromosomal
disorders

2. STls

3. Lifestyle (cigarettes,
alcohol)

4. Environmental toxins
5. Infectious diseases

6. Other (specify)

3"%hild born with
birth defect

1. Chromosomal
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disorders

2. STls

3. Lifestyle (cigarettes,
alcohol)

4. Environmental toxins
5. Infectious diseases

6. Other (specify)

4™child born with
birth defect

1. Chromosomal
disorders

2. STls

3. Lifestyle (cigarettes,
alcohol)

4. Environmental toxins
5. Infectious diseases

6. Other (specify)

5Mchild born with
birth defect

1. Chromosomal
disorders

2. STls

3. Lifestyle (cigarettes,
alcohol)

4. Environmental toxins
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5. Infectious diseases

6. Other (specify)

OTHER HEALTH ISSUES

Now, please provide some information about your physical characteristics and about the

smoking and alcohol drinking habits of you and your family members.

45.  |What is your weight? kg
46.  |What is your height? cm
47.  |Do you currently smoke tobacco? 1. Yes
7 N[ — >[GO TO Q50
48.  |How often do you smoke? 1. Daily
2. Less than daily ---------- >IGO TO
Q50
49. |On average, how many cigarettes do you smoke Cigarettes
each day?
50. |Have you smoked tobacco in the past? 1. Yes
p N[ — >[GO TO Q54
51. |Inthe past, how often have you smoked tobacco? | 1. Daily

2. Less than daily
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TO Q54

52.  |How old were you when you first started Years old
smoking tobacco daily?
53. |On average, how many cigarettes did you smoke Cigarettes
each day?
94.  |How often does anyone smoke inside your . Daily
home? Would you say daily, weekly, monthly, . Weekly
or less than monthly? . Monthly
. Less than monthly
55.  |On average, what amount of alcohol do you . Less than one drink a week
drink (having at least 1 glass of wine; can/bottle . One to three drinks a week
of beer; shot (50g) of liquor, whiskey or vodka, . Four to six drinks a week
or mixed drink)? (Please, read and choose one | 4. Seven to thirteen drinks a week
answer) . Fourteen drinks or more a week
. Never
56. |Has it ever happened in your life that you drank . Yes
4 or more portions of any kind of alcohol almost . No

every day?

Now please think about some medical conditions that you may have or had in the past.
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S7.  |Has a doctor or other health care provider ever 1. Yes
told you that you had Diabetes or “high sugar? | 2. No

58.  |Has a doctor or other health care provider ever 1. Yes
told you that you had problems with thyroid 2.No
gland (hyper/hypothyreosis)?

59. |Has a doctor or other health care provider ever 1. Yes
told you that you had Rubella? 2. No

60. |Has a doctor or other health care provider ever 1. Yes
told you that you had Toxoplasmosis? 2.No

61. |Has a doctor or other health care provider ever 1. Yes
told you that you had Brucellosis? 2.No

The next 2 questions are about sexually transmitted infections, including HIV/AIDS. For

each of the following infections please tell if you ever had it and have ever been treated for

it. (Please, mark all that apply)

62.

Have you ever had the disease? (Please,

mark all that apply)

1.Syphilis

2. Gonorrhea

3. Chlamydia
4.Yeast Infection
5. Genital Herpes
6. Trichomoniasis

7. HIVIAIDS
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8. None of the mentioned infections

9. Other (specify)

63.

Have you ever been treated for...? (Please, | 1.Syphilis

mark all that apply) 2. Gonorrhea

3. Chlamydia

4.Yeast Infection

5. Genital Herpes

6. Trichomoniasis

7. HIV/AIDS

8. None of the mentioned infections

9. Other (specify)

DEMOGRAPHIC/ SOCIOECONOMIC DATA

The next set of questions is about your education and work of yours and your family

memebers. Please follow the instructions coming after the questions:

64.

Please, indicate your level of education(Please,
read and choose one answer)

Incomplete school (less than 10

gch ol (10 y ?]

Professi I tec hical education
flo 13 ear

nstltute Unlversny (14 and more
years)

65.

Are you currently employed? (Please, read and
choose one answer)

1. Yes

2. Yes, but I am on the maternity
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leave

3. I am a seasonal worker/farmer

4. | am a student---------- >GO TO

S [ em— >GOTOQ67

Other(specify)
66. | Where do you work? (please choose or write Town Place Position
the town where you work in the first column, Alaverdi
in the second column fill in the name of your
workplace and in the 111 column —your Akhtala
position there) Artik
Other
67. | Is your husband currently employed (either in 1. Yes

Armenia or abroad)?

p R [ m— >[GO TO Q69

3. Seasonal worker/farmer

4. Student ---------- >IGO TO Q69

5.0ther(specify)

68. | Where does he work? (please choose or write Town Place Position
the town where your husband works in the Alaverdi
first colurr_m, in the second (?olumn fill in the AKhtala
name of his workplace and in the 111 column _
— his position there) Artik
Other
69. | Are there any other family members who work? | 1. YES

723 \[o Jmmm— >[GO TO Q72
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70. | How many of family members work? Family members

71. Now please think about each family member who works. (Please for each family member
choose or write the town where he/she works in the first column, in the second column fill

in the name of his/her workplace and in the 111 column — his/her position there)

2" family member Town Place Position

Alaverdi

Akhtala

Artik

Other

3" family member Town Place Position

Alaverdi

Akhtala

Artik

Other

4™ family member Town Place Position

Alaverdi

Akhtala

Artik

Other

72. | Is your family registered in a family poverty 1. Yes

benefit program (e.g., PAROS)?
2.No
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73.

In average, how much money does your family
spend monthly?

1. Less than 50,000 AMD
2.From 51,000 to 100,000 AMD
3.From 101,000 to 200,000 AMD
4.From 201,000 to 300,000 AMD
5.Above 301,000 AMD

Thank you!
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10. Upuwdmipm/ qphy
11. Uppku

12. Uy (k)

2nppnpn Yyhdmd

1. Tnh dwnwiquljut pubqupnuditp
2. Upquimh Yud wpquimh qqhyh jutmhpibp
3. Znpuntny) putmpplkp

4. uputiibph wpnp td

5. Uknwjupuljukip

6. Ojuwfunin sjukiip

7. Upynhn) owjqinugnpstip

8. Pmuwynpfws ppgwlju Uhguifuypp

9. Ttuuubplbp

10. Upuwbnipjm/ gphy

11. Uppku

12. Uy (ply)

Zhughpnpny Jhdnud

1. MTunnh dunwiquljut pwbiqupmuttp
2. Upquitmh Yund wpquitmh qhh atmhpubp
3. ZnpuUnty  patghpubp

4. Juputitiph ypnpkd

5. Uknwjupuljubip
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6. Ojuwjunun Shukip

7. Upynhny owjqunugnpstip

8. Omtuynpyws opowlju Uhowjuypp
9. duwujwsputin

10. Upuwbnmpjm/ gphy

11. Uppku

12. Uy (uply)

3l.  |6pplik wpnpn wpk'| p 1. Umn

2. [1g---=-nmmmmm >Uhqgtty huing 39
32.  |Pwih’ whquu kp wpnun wpnpn
wpky:
33.  |Upnpntbphg pwih’ub ki wpnpn
wpk] Qbp ud wnh unpmud BU wmughkp huipg 36-ht, tpk kppkp skp

wnnnewlut wpnpikdibkph | phuk] pdohulub gnigmubbpny wpnpunh:

yuwndwnny:

Ujdd thnpdtkp htppuljutnipjudp hhp b pnjnp wpnpunutpp, npntp wpyky & pdojulju

gnigmuikpm], np mbkghy kp uljukiny wukinuykpohlihg :Eplpnpn wynibwlnud

7




huunpnud BU qpbp, ph tpp E nknh niikgl) wpnpup (nwpkphyp), Eppopn yntbwlnd

pwnpkp, pk n'ph E hwbinhuwgh wpnpinh nhdbmuyuningwnp:

unpmd B yuwunwuhiwik] hwpgtpht jpipupwibynip wpnpunph hwdwp wnwdhie:

Upnpunuibpp 34. bopp E wpnpuap 35. ﬂoph Ep wpnpunh nhubnt hhdtwljut
dudwbuljuyghta Juunwupdt] (uugpoid | undwnp: (uokp pnnp
hbppwluimpjudp | kU iok) mupbphyp | hwdwywnwuhwing nwppkpuljikpp)
uljubng
wUkuwfkpohtihg)
Unwgohlt wpnpun 1. Znhmpjniip Juuwbquynp Ep hd Jyubph
Jud wpnnompjut hwdwp
2. Ptmsht wpuwnttph hwjutuljuinipjni
3.y (pky)
Epypnpy wpnpn 1. Znpmpjmup unwbquufnp bp pd Gubiph
Jud wpnnompjut hwdwp
2. Puwshtt wpunubph hwjuwbwljuinipym b
3.y (pky)
Eppnpn wipnpun 1. Znpmpjmup Juwbquujnp kp pud jubph

Jud wpnnompjut hwdwp
2. Ptmsht wpuwnttph hwjutuljuinipjni

3.Uj (k)
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2nppnpr wpnpn

1. Znpmpjmup unwbquufnp kp pd Gubiph
Jud wpnpompjut hwdwp

2. Ptwmsht wpuwnttph hwjutuljuinipini

3.Uj (upky)

Zhughpnpn wipnpun

1. Znpmpjmup Yuwbquufnp kp pd Gubiph
Jud wpnnompjut hwdwp

2. Pitmsht wpuwnttph hwjutwljuinmpjni

3.Ugp (ugkiy)

dkgtpnpn wpnpun

1. Znpmpymip Yuwbquignp Ep pd ljwiiph
Jud wpnnompjut hwdwp

2. Pimsht wpuwnttph hwjutuljuinipjni

3.Uj (k)

Snphpnpn wpnpun

1. Znpmpjmup unwbquufnp bp pd Gubiph
Jud wpnpompjut hwdwp
2. Ptwmsht wpuwwnttph hwjutuljuinipjnis

3.Uj (upky)

Mpbpnpn wpnpun

1. Znpmpjmup uwbquufnp kp pd Gubiph
Jud wpnnonmpjut hudwp

2. Ptmsht wpuwnttph hwjutuljuinipjni

3.Uj1 (k)

79




buttpnpn wpnpunn

1. Znpmpjmup unwbquufnp kp pd Gubiph
Jud wnnnomput hwdwp

2. Ptwmsht wpuwnttph hwjutuljuinipini

3.Uj (upky)

Swiutibpnpn wpnpun

1. Znpmpjmup Yuwbquufnp kp pd Gubiph
Jud wnnnonipjutt hwdwp

2. Puwsht wmpunubph hwjuwbwluwinipym

3.Uj (upky)

Zwupgtph hwonpy pwppp ytpwpkpnid £ wwnnh jud inpuwsih wnnpoujui Jhdwlhi,

wn pynid’ Uknkwstmpjniuutpht b puwshtt wpuwwnny $tdws tpkjuwukpht:

36.

Epphk mbkgh | bp bphjuu,

npp Jhunwih stnfkjmg

htwnn dwhwgt] £ wnweht

7 opju plpwugpniu:

1. Umn

2. Ny=----==---- >Uuguty huing40

80




37.  |P"uy kp Gupdmd, n'pu kp | 1. Puwshi hupklghwlbkp
tpbfuuygh/Epk uwtikph 2. Ppwsth yuljuu
dwhdul wungunp:(ighy | 3. Fuwdhl wpuintbkp
poinp 4. Mnnh ght hupwpiws wopnwjwp
hwdwywnwuiwing 5. Uy (k)
wnwppkpuljubkpp)
38.  |ewih’ kpkuw kp tipkifuw
niubkgh],npp Jhuguih
Snflnig hkinn dwhwghy &
wnwoht 7 opfuw
nupwgpniu:
39, |6"pp bip miukghy bpkjuu, nwntpy
npp Ykl Snfkjmg nwpbph]
hkwnn dwhwugh] Ewnwghi nwpkphy
7 opju plpwgpnul: (kg
wnwpkphp)
40.  epplk mukgh’] bp plwsht | 1. U
2. [1y----------- >[U.ughk] hwipg 49

wpuwnny/ntdpklnny

Stjws tpkhaw:
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4. |ewth” bpkuw bp mikghy,

nptip pwsht

wpunbbpng b sk

tpthuw

Ujdd thnpdkp htppuljuinipjudp hhoby pojnp Epkluwttpht, ndptp St Gu phwshu

wpwnibpny]  ujukiny] wikiwwunwehihg :Eplpnpn wniulnud gpnid b gplip, ph

tpp Eu sudl) ptwdht wmpuwwnny Epthwutpp(mwupkphdp), Eppopn yyntbwlnud tpdws

wwinwuuwbikphg pinpbp, ph o’ pp jud o pobp b bkl plwshi wpunh

wwwnwnhkpp: 2nppnpn wymbwymd gpbip, ph bty phwshi wpun ntkp i]ws

Epkuwt: ugpoud Bd wunnwuawtt] hwpgipht jnipupwtsnip Eptjuwgh hwdwp

wnwudhb:
PLluushi 42. G pp bofby | 43. b oy bip fupdoud 44. b uy pluushln
wpuwnbbpny kpbjuwt (agpnud | n'pl bp plwsh wpuwnny kst
Stjws kU pkp wpuinny bpkough kpkuwt:
kpkjumbtbpp” pun | mupkphdp Sty wpungwnp:
htppuljuimpjut | uljubin] (it pojnp

wlkwwnwyehthg) | hwlwywwnwujuwbng
wwpphpuljutpp)

Unwghli kpkhuwd, 1. Funwiquljuh
npp stk &

pluwshtt wpunny

hhjuiunmpimuubtp
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2. Uknwjupuljutip
3. Ojuwpunun Shukp
4. Ujynhn) pudbip

4. Fnittuynpyud
2rguilju Uhguijuypp
5. dupuilhy

hhjutnmpymuttp

6. Uy (ugty)

GpYpnpry
tptluwt, npp
6t E pashn

wpunny

1. Fwnwbquljut
hhjuwinmpimuubtp
2. Uknwjupuljukp
3. Yuwn
unynpnipjniukp
(Shuwfunn, wyynhny)
4. Fnittuynpyud
growlju Uhgujuypp
5. Qwpulihy

hhquimmpimuubkp

6. Uy (upky)
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Bppnpn tpkjuw,
npp Sk b
plwdht wpuwnny

1. Fwnwbquljut
hhjuwunmpimuubkp
2. Uknwjupuljutip
3. Yuin
unynpnmipjnitibp
(bhuwfunn, wylnhny)
4. Fnittuynpyud
2poulju Uhgunjuypp
5. dupwyhy
hhjuwinmpimuubtp

6. Uy (ugty)

2nppnpr
tpthuwt, npp
Sty E pluushi

wpunny

1. Fwnwbquljut
hhjuwunmpimuutp
2. Uknwjupuljutp
3. Yuin
umjnpmypjniuttin
(bhuwfunn, wylnhny)

4. Fnittuynpyud
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opowlju Uhgunfwypp
5. Jwpulyhy

hhjuinmpimuubkp

6. Uy (k)

Zhughpnpr
tpthuwt, npp
Stk E piashin

wpuwnny

1. Funwuquljut
hhjutnmpiniutkp
2. Uknwjupujubtip
3. Y
unynpmpynitubip
(huwumn, wilynhny)
4. Enitiuynpyud
2pgwilju Uhgurjuypp
5. dwpulhy

hhjuinmpimuubkp

6. Uy (k)

USL UMNN12UYUL v hluer
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Ujdd pugpnid Bd wpuwdwnnb) hubnpdwmghw Ep $hqghjujui mdjuyutph b 2bp m Akp

punwhph wtnudubtph Spukjnt b judEjnt unynpm pym bukph dwuht:

4. Nppw’t £ Qbp pupp: g
46. Nppw’tt £ 2bp huuwlyp: ud
ar. “nip thpuymdu Sjuwunin ?slunLDLI tp: 1. Umn
2. Ny---------->Uglik) huipg 50|
8. |Nppw’t hw&wfu bp Shuufumn Shanu: 1. Uukl op
2. Ny wdkli op---------- >[Uigiak) hwipg 50|
9. |Uhohtmud wyddl puitth” Showfumn bp Shund Shouumin
wudku op:
0. 1nmp bpphitk Shrufunin sk bp 1. Ujn
wligjunud: 2. ﬂ)_---------->|[lhgi1h]_hu1pg 54|
oL Ubgpuymu nppw’tt hwgwu bp Shuwjunin 1. UdEl op
Shuky:
2. N1y mdkb op---------- >|U.hgi1hlhmpg 54|
52. Lwiih” nwpkljub thp, pp uljukghp wdki nupkljut
on Sluwjunn Sjuky: 88. kU hhonid
53. Uhohtmu pwitih sfuwjumn Ehp S Shuwjumn

wudkl op:
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54,

Nppw’tt hwgwu E nplk dklp Qbp nwibp

Shuwfunin Spumd: (Ywprnuy pnjnp

N

. Udkt op

. Gupwipp Uh putth whqud

wwwnwupwubikpp b bk Ukp) 3. Udhup vh pwtth whqud
4. Uh pwth wdhup dkl wbqud

> [Uhghtin, purpuipurljut Anip nppu’t 1. Gwpwpp Uty pudhg phy
wynhn| kp oquuugnpdmd (wynhnh kY | 2. Cwpwpep Ukhhg Uhtsh pkp pudhu
pwdhup ywbwlnmd k. kY pudwly ghtih, 3. Cwpwpn snpuhg Uhtsh Jig pudhu
Ukl oho quptonmp, Uk pdywtwly (50q 4. Cwpwpp np b wbjh pudhl
pudulh ywthnd) (hgnp, Yoyl Gunl onh) | 5. Gpplip skl ognugnpdnul
(QYupnw) pnjnp yunwuiwmbbbpp b boky
Ukyp)

>0 |bpplihgt bk Enbupmtwptp Qkp 1. Upn
utpmd, tpp qplipt wdkl op 2. Ny

ogunuugnpst] p snpu Jud wytijh pudht

guiljugué mbuwlh wylnhny:

Ujdd wuwwnwupmbtp hmpgtph npny wnnnowljmt yhwljutph dwuht, npnup knip

Uhgnigh n1 kgl Ep:

o7,

Uprynp pdholp Lpplik Qkq wuk’] k, np Fmp mikp swpupwhnn | 1. Ujn
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Jud «pupdp swpuwp» . s

58. Uprynp pdholyp bipplick Qbq wuk’} E, np Gmp mkp quhwiwdl . Umn
qtndp hputmmpym («qnp»): -y

99. Upyynp pdholp kpplint 2bq wuk | E, np Fmp mukp Gupdpuun: . Umn
s

60. Upmynp pdholp bipphik Qkq wuk’] E, np bmp mikp . Ujn
innpunyuqung: -y

61. Uprynp pdholyp bipphitk Qbq wuk’] E, np Fmp mkp ppmghyng: . U
. s

zungtph hwennny pwppp YEpwpbpnid | ukpujui fwtwwywphny hnjuwbgyng

hupklghwibphiAwpulibpht tbpunyu URUL/QBPUZp (cayghn»): Uodus

nipwpwiisinip hhu inmpjwi hwdwp pagpmu bl wubp

62.

Nmp vfju] hwimnippudp hpjuitiqugh] |1, Updhihu
Lp 2. @nunpliw
(&plp uyl Aphulmpmieynp 3. Ljudhnhnq
hhihulmnieyn bbbk pp, npp nbkgly Lp) 4. Utjuyhtt hhqunmpiniu
5. Uknwjut htpytiu
6. Sphiununtiiu
7. UPUY/QPU.Z
8. LpJwdttiphg ns Uklp st niuighy
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63.

Piudt] bp njuy hpjuinmpjut b
(ivkp uyl hhwigmpinip Jud

hhvwimnipym Gbkpp, npp mbkgky kp)

Updhihu

. Gnunpbw

- Ppudhnhng

. Utljuyphtt hhqutnmpinit

. Uknwljut htpytu

- Sphjununtiwu

. UPUY/QPU.Z

. Uoqwsttiphg ny ublp shd mubkgh)

0O N O O WN P

UnNs8ruL-SuScuuguUL SY3ULLEN

Zupgtph hwonpn owippp Y pwpkpmd £ QEp Yppenipjuin b 2tp n1 2tp punnwthph

winwdubph wolswwnwuphtt: Mugpmd Ed hknlik] hwpgbphg hinn qpdus

hpwhwuqukpht

64.

2t Yppmipymp: (uippu] pojnp
ywwnwupmbbbpp b bk UkYp)

1.0otph dhpttmjuipg (10 mupnig wyuljuu)
2. Uhgtuljuipg (10 wawph)

3.Uhoht dwuttughinujuy nbkthjulut
(10-13 wawunh)

4 huunhnmw/hudwjuupwt (14 vnwuph b

unk)

65.

Ymp Uhpluymuu wohunm U kp:
(Qupnwu] pojnp yunwupwbukpp b
gty Ukyp)

1. Umn
2. Ujn, puyg htwmstunupbkpuljut

wpdwljnmpynud/ ghEjpbnmd B

3. [ly=------- >|U.hgi1h]_ hwing 67

4. Ukgnuwyhti wppjuwwnnn Gu

89




5. Muwbny bu---------->Uuguk) hwpg 67
6.Ujn
(gky)
66. ﬂpmhorl tp wpluwnmd? (wnwght Lwunupp Juypp Nwywnnip
ynitbwlmd punpkp jwd | pugptp Uquufbpnp
puinupp, npnnkn wohmuwnn d bp,
b Uupuiw
pynnpn yyntbwlnud | pugpkp QLp
wphumnwbph Juypp, puy kppnpy | Upphy
ynithwljnid” 2Ep yuwrwnip )) Ugp
67. | 2tp wimuptp hpluymuu 1. Un
wohiwnm Uk Zuyuunwimy . ud
wpunuuwhdwimy 2. My=-mmmmes >|U.'l19'uh]_ huipg 69|
3. Ukgnuuwjhtt wphuwwnnn k
4. Muwbng E-------- >[Ulagitky hupg 69
5.Up
(pky)
68. | Npunk ' tiw wopunuinmu (wnwghtt | Lwnupp Yuypp Nwpwnnip
ynitiwlnid punpkp Jud | pugpbp Uqunbpoh
punqupp, npunkn wohunnid £ Qkp
wuniuphtp, Eppnpng yntbwlnd Ulupuiw
1pugptp ipw wpluunnwiph quypp, | Unphy
hul Eppnpn yntbwlmd” upw Ugp
wwownup)
69. | 2kp plnwithpmd jw't wimudikp, | 1. Upn

nypbip wohiwinmd L, pugh
Qbquiithg b 2bp wdniutimg:
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2. [1y====----=- >Uuguk) hwuipg 72

0. *911111110 hnqh ]:Luz}utumnu[: R

71. Ujdd nunpmid bl dwnwstp puinwithph jnipupubginip wbnundh dwuht, nd woppwwnmd k:
‘Lpuighg jnipupw igjniph hwdwp wpweht yyntbwlnd punplp Yud jpugnpkp punupp,

npunkn wownnud £ Qb p, Eppopng yynibwljnmd jpugptp tpu wpjuwwnwuph Juypp, huy
Eppnpn ynttwynd” tpu ywowntp

1 Cuwnnwihph wiipwud Lwunupp Juypp Nwownnip

Ujujtpnh

Upupww

UnpphYy

Un.

2 Cinwithph wtimud Lwnupp Juypp Nwywnnip

Ujuytpnp

Uppuu

Unpphy

Uy

3 Cunnwtthph wtmud Lwnupp Juypp NMwpwnnup

Ujutpnh

Uupuju

Unphy

U
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72. | Upiyn'p 2bp plnnwithpp qpuiigqws E | 1. Upn
punuikijut wnpuwnnpjut
tyuwunh Spugpmd (op. Pupnu) 2.y
73!

Uhghtmud, nppw u gnidwip E Qbkp
punnwthpp wduwlut Swhumy:

1. 50,000-hg gudp AMD

2. 51,000-hg 100,000 AMD
3. 101,000-hg 200,000 AMD
4. 201,000-hg 300,000 AMD
5. 301,000-hg pupdp AMD

Chnphwljuwnipyni it
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APPENDIX 5

Interviewer Guide

20rsuernksudqurvere Zuuur

zEnwgnuinipeinit Uyudtpnh b Up([a]lll punlulp‘uhgm_d plwljyny JEpupununpnquljui
1

wnwphph

8 - 49) jutwug opgwunid
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Cunhwtnip Swunpnipjnit Spuqphu

Zuguunuih  wdbphlyut  hodwjuwpoih - Unnpowwwhwljut — swnugmpymblbph
htnwgnunudwt b qupqugdut YEtnpntip juunwpmd L hbnwgonunmpimb, nph
tyuwunwlu t hwdbdwnt] Upudbpnh b Upphy punuptbpmd puwlpgnn 18 - 49
nupbljut uiwbg  JEipupowgpouljot wenpgmpymip: - Zknwgninmpjul
tygunwln £ wwpql) Upudbpgme dnguputh wqptgmpymin  Jipupnwgponulub
wwppph (18 — 49 wwpklui) jutwbg Jkpupnugpnnuijut wenempyub qpu: Uy
tguinulm]  ympupwbymp - punupnd - jubwbg - §oqdhg jpugdme B
hwpguptpphljukp, npntghg wnwgqus wndjuitbkph dywlmdp hwpunpopemb uow
hwbdwint) - Jipohpojuy 2 punupbtipmd phwlpjnn - jutubg  JEpupnugpomului

wnnnonipjnLip:

Zupguwip kipuu ptwlsnipiniin
ZEnwugnunmpjutpn dwubulghim bt Upudtpnh b Upphly punupubpmd phwljnn 18 —
49 wnwpblijut Juwbwyp, ndpbp tkpumdu wdmubwgws tu, Juwd Gppuk Epkp Eu

wdmutugus:

Zknwgnunipjub wbnnnpiniip

Luwpiwnbuwmd E, np wjjujubph hwjuwpugpnudp uudh dwghuh 9-hut b Yuabh 5 op

Bpym  punuptbipmd  dhwuhtt juopunbt 8 hwpguqpmigudup, b jmpupwtsiniph
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opwljutt Ypuguh 20-wjut hwpgupbtpphl: Ukl hwpguqpnygh dhohtt tninnmipiniup
15 pnubt L Zwpguwpbtpphp wbtwp b jpugdh hwpgdwt dwutwlhgh b ny ph

hupguqpniguijuiph nnihg:

ZEnugnunpjudp twpmwnbujwé nigbnpmpyjnihutpp
Zupgugpmgujupubpp . mnnpupmuttp Juunwptt | Gpudipph 0 Upphl

punuptbp  Zujwunwih wdbphjjut  hwdwjuwputh  (202)  Unnpowwywhwlub
dwnwympniutitph htwnwgnundut |6t qupqugdui YEtnpnup (Uozu)
hwpguqpmiguquptiipht juwywhmfp - thnpounpudhgngubipny, - htiywbu twb - ghptiptyn
nbknny: Zupguqpnigujupbpp ptwlytu hym putingbpoud Ujuytpnm
hwpgugpmgujupltpp.  Zwnuunmd,  huy  UpphYh  hupguqpmguifwpbbpp
Qynudphnud: Utljumdh U dJEpwnupdh, hyybu twb Zwunyuwun-Upwdipph (0
bulunulp) U Qynuph-Upphy (4 hulwnwlp)  nqlnpipmitph e

hupgugpmguyjuputphtt juupudwnpdtt mwpuhubph fupnbubtp:

Uuhpwdbtown gnijpny wuyywhnymdp
Zupguqpnygubptt wigugubiim hwudwp pupupwisymp hwupgugpmgujup  junwiu

wihpudton  gphlljul whinmpkp  prpwwywiul, wknp  Gmdibkph  hwdwp,
dwwnpn: 20z U02Y-u hwpgugpmgujupubpht juwywhndh twb pudupup putwlh
dwwnjyuih  dlbkpnd,  hwpgupbpphlutipnd, Gwlbwnwht hwugbiubph  gmgum,
hwpgywséutph  hwugkutph gmgulnd, hwpgynnh hwdwdwjimputu dlnd b
hupguqpmguuph mntgnygny:
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zupguqpniguyupitinh niunignidp

Opugpmd ukpgpunfjus  hwpguqpoiguijuiptitpp yupnugop o wight) - Ephdundyw
mumgnd: Zwlwowl phypmd tpwip skt Jupnn dwutnlgl] htnwgqnuumpubp:
Mumgiwt  pupugpmd  jpuguinpdh  htnwgnnnpjul ppuljubugdut Gupgp,
Uwulwlhgubpp  Ypwinpwiwb  hwpgynnubph  pinpdwt - Yupght

hupguptpehutphu:

zunpguqnpniguyjupubiph yupnuwlwinipinibatpp

Zupguqpmgujupibpp whwnp E wpliunbt puptmpny: 202 U024 hhunwgnuuljut
phup  hwpgugpmguijupitpht upudwnph - Upadipnh b Upphly - punuiptbpoud
wlhpudbon hwpgugpnygibph pih, dwubulhgbph pnpiwh dwuht nbnblmpym:
Zupguqpnygp wbgiugdiim t dwubwlgh wwbp: Udkh hwupgugpoigudup opuljub

whkwp E hpwljuwtugh 20 wdupunmt hwpguqpnyg:

Zuingynnh ptupmipjut Ukpnpupwinipyniup

8mpupwlymp hwpgugpiguifup junwbw hwughlbiph gmgulp hpkt hunugdus
hwugtubph Jwuhtt tomubpm], htyybu twb pwnuph pwpnbkqp Snipupwbsmp
hwpguqpoigwijuph  opufut Yupdh 2 wwpudp, wdbl wwpuspnd 10-wlwb

hupgnd wbkjnt hwdwp: 8mpupwyymp nmwpuspmd hwpgugqpmgujupp unwtw
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Elubwnught hwugk: Giutnuwht hwugkubpmd_bhwupgmd sh wigugdmd: Zwupgdw

hwughbkpp Ypinpdbt kpolknughll hwugkhg hlnbyuy Yhpo

e Gpk hwugtt wbnulupus L puwlbih skupmd, hwpgmdutpp uljul) okuph
Elultunwght hwugthg we wbknuljuyjwsd puwlwupuihg, htwnn dwntb] hwenpy
puwlwpuip, npp quidmd b twhimpnh tundwdp we, tnmyup Ypluk] hwenpn
hwpymud, swupddtiny ntuyh we:

e CThupp wjwpunybjmg htwnin nmpu qup, wbguk] nhyh we quuinn okupht (Epk
Quitiqius tp ukgpm] ntwh okupp):

* Bpt ntwh wy ptlp shw, wiguk) thonngp, pupmiyly nhdwgh pktupnud toyt Yhpuy:
e SYw nupuspmu 10 wdupinmt hwpguqpnghg htinnn qiwa hwgnpn hwugking:

Bpt hhdtwlwt Gjulibunwht hwugkt hupgugqpmgudupp sh quiumd, wyt whwnp L
thnfjuwphth  Gjubwnuwhtt hwlbpuw) hwugbkubph gmguljhg bhdtwlwt  Bjulknwght

hwugth hbippwljut hwdwphtt hwmdwywnwupjpwt hwugkng:

Zupguqnmgujupp hp juunwpws mpupwbymp wjgh jud thnpdhg htnn whwunp L
wprymbph Ynnbph guwbhg pwnph  hwdwwywinwujot wpymbph §ogp U jpugih
duunjuth dimd: Zupgugqpmguduptbpp opdu wjupnhtt whwnp £ hwdwljupgnnht

hwtdutt jpugdus hupguptpphljutipp b dwwnjw dubpp:
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zupgupbpphyh dpu wpdws Ynnp Juquymd £ 6 thohg, npniig hwdwp twpwuwnbudwus

kU 6 wquun Yuimuljikp: Ynnp juqubpm hudwp whnp E oquuugnpst) 3 duu
- Unwghlt qutnwulymy wtwp £ qphy 1, kel hwpguptpphyp pugdt) © Upugtpnh
punupmu b 2, tptk hwpgupbpehyp |pugd) E Upphl punupmd

- Bpypnpny b Gppopn Jquinujubpod gpdmd. Eowdjup mwupusph Bpujinught
hwugth hwdwpp

- Onppnpn, hhigkpnpny b Jbghpnpn quimwuliubpp pugdmd o dwngwih dlhg

mipupwisimp wdwpnnitt hupguqpnyghtt hwdwywwnwupuowing - “Ujgh/thnpdh
hwdwpp”

Opptuly kpk wfju] wywpnmi hupguqpnuygp wknh b mukgh; Upphl punwupmd,

Ejultwnwghtt hwugkt Enkp £ 09-p U wygh hwdwpp dwwnjub dimd 016 E, wwyuw

hwpguptpphyh Ynnp Yhuh 209016:

Snmpwpwiyymp  opdu  hwdwp  mpwpwbymp  hwupgugpmgujup junwbw
«Udjupunnmt  hwpguqpnygubph  gnigulpy, nph dkp whwp L jpuguh wyn opdu
wduwphlyp, wdwpunmb hwpguqpnuygubph  dwutwlhgutph  ID-ukpp, hwugkubtpp b

mipupwiyymp opdu Yyhpohtt hwiduh wytt hwdwljupgnn h:

Zupguqpnijgh yupdw ninkgngg

Zuipguqpnygh ulhqpp. Zwpguqpnygp whnp b wiglugit] hwlwgunwupmtng jung
htwn  Gpw nwbp Smpupwiygmp nmp pulkng hbwnn dunpuih Aimd whup k
gl wyn thopdh wpymiph Ynnpt Uubwgnn  thnpdh ghypmd wppymiph Yngp

[pugplp winthpwybu  Uhtish hwgnpnhtt wighkyp, pul hwennwé thnpdh nhupmu’
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hwpgugpnygh wjuwpntinig htwnn: Udkt hwonnwsé thnpdhg htwnn sunpwbwp wndjuay

hwugtt jpugit)] «Ujupuinmt hupguqpnygutiph gnigulynud»:

Py u ikpluywiug

Pupl  QMq: Bu Zuywunwih  wdbkphjutt  hwdwjuupuih  Unnpowuyuwhwljut
Swnwympiniitph  hbnwgnundwt b qupqugdwut Yhunnpnuhg B Ujdd
hpuwljwtugymd E dh hbwnwgnuipimb, nph tywwunwli £ hwdbdwnb] Upudipgh b
Upphy pwnupubpmd pbwlynn 18 - 49 wwphlwb juwbwbg Jhpupununpnpuljut
wnnnonmpmip, wwpqkim wpynp opewlm dhpwuyph wnmnjusmpimin wqnm U
b Quiwbg  Jipupnungpomuijut wennemput Jpui: Riwlpjm v B owpynp  wyy
wnwphpuyhtt jadphtt wuwulwbnng  tkpuynudu jud  Gppllk wdniubwugus §ht wyu
puwupuiimid/inwbip:

Zuwpuynp yuwnwupiwtbpp

e [ly — Ubkpnmmypnit jutmpkp b hinwgkp:
e Umn - Ubkpnmqmpmu U pigpmd QEq wihwbqunugubiim hwdwp: Gu §mqth
hupguqpnyg whglugith] 2kq hin wpnmempjut dwuhl: Ywpn'n kip junuby:

Ziwpuynp yuunwupuwtbpp

e Iy — Onpakp hdwbwy bpwdwpdbine wuwwdwep: @npdlp hwdngbk] tpub
dwutligbjm  hwpgugpnyght: Uuwgkp, np hbnnwgnunmpjut dke tpu wimip
Juuw qununth, np hwpguqpnygp htwnwppphp thnpd Yihth tpw hwdwp, np tpu
dwutugnipjniin  hujuwbu wpdbpwynp £ hbnwgnunmpjutn hadwp b wyjc
9qnipwgh p ounn wimkimg: Bpb Yhip supmiwlymd b hpudwmll], hinwgh p:
Lpugpk p dwunjwith dlip:

e Ujn — Cupmiulhp

Gpbk njju; mwap uh pudh hwdwywmnwupnu b jubwjp jwub, Gpughg pbhunpkp wjb

hlinop, mu Stbpymb opl wulkbwinwn & F hupguipbpphlh jpugdul wiluupifhi:
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Lkpjuwjwugplip wmupnpowjui hmdwdwjinipjui dlup:

Zuninqt'p, np Upuyt dmp bphmuy bp ubjulmud: Gpk Ukl mphol by b tbplu Gud
guiljuimd t Ukplw quink), wwyw punwpwiwph pugunph p, np hupgwpbpphh
wpwidwhwinympymibbpp  puguemd ko bppopy wbdh  Ubpluympmip gl
by, pwih np qu Yupny b uwbqupty hupggonpt (hit) wqun me wijupuin

wihwuljuwtu h hupgipp wupqupwtihu:

Uwipwdwup pugunpkp’ hisybu |pugik] hwpgupkpphyp:

Uju  hwupgupbpphip twhinbudus £ dwutulgh  jpugdwtt  hwdwp
Zwpguqpoygwjupl - hlipp swhwp Eopugih wit fwgunpkp  hlswbu whwnp b
dwutujhgp jpugth wyit Lwpowybu  bpuyugptp hwupgupbpphlp, pwdhuubpp,
wignmdubtpp b hwpgbpp jpugubme jupgp:

Zupguqpnygh wywpunhg htinn dkl wiqud bu wnmglp wpnynp hwupgynnp ponp
hwipgtphtt  wwwwuppwt] £ dhonn wigmdubkp Juuwpbhn]: Udupnbjng hbiwnn
sinphwljumpymt hupnitp dwullghl b pugpkp dwwnyubh dlp: Atwlupuihg
nnipu qunig htwnn (pugptp hwugkt wjupunws hupguqpnygutiph gmgumd:
Snipuwpwiyymp opdu  Jhppmd hwpgugqpmgujupp whwnp L mubkbtwm 20 jpugdus
hwpguptpphy, wduy opju popnp thopdbph b wygbph hudwp jpugqusd dwnjuih

Altp, U hwpgdusutph hwugtutph gnigulyp:

Zupguqpmgujupp whwnp k.
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1. Quhwqutg hwdwr shth hwpgdwt  Eupwlw  Yungp hwpguqpnygh ke
ubipgpudbint hwpgmd

2. upquipm] Ubpupkpdh  hiswbu  hwpgdonhb, wjighu b bpw plwnwbhph
winudubkphi

3. Pp Jupdtjuytpyny gnyg wnw, np hupgynnh dwutwljgnpiniip juplnp

4. Zwpgupbpphlh |pugdwbtp  sUpguninh  hp Yupshpp wju jud  wyb hwupght
wuwwnwupwbbim JEpupkpu) npbt Yhpy wpnwhwynbing

5. 8nyg stnw hwdwljputp, ndgnhmpmt, qupduip jud quypnype

6. Zupgkph htwn Juwydws ndqupmpmuttph pbypmd hwjnth hwdwlupgnnht b
htiinnlh tpu gmgmuubphi:

Pyt u qup]t], ipp pwunymd t hwpguqpnijgh uwhnt i pipugpp

* Gpk hupgynyp hpudwpymd | | pughk] hupgupkpphip
Zuompuwynp E, np hwpguqpnygh pupwugpmd  hwpgynnp sgubljubw  pwpmtwlly

hwpgugpouygp: Ll nhwypmd wthpuwdtpn © hupguly hwpguqpoygp punwpkghbyn
wuwndwrh dwuhbh b thopdk]  hwinghk]  hwpgymmbt owpminolhm gty
hupgupkpphlp: P uljunh mikgk'p, np hwiungbnt dpuyls Uh thopd Yupkh b wiky:
Qwhwquig hwdwn dp° bnkp: Bpk  hwpglnnp swpmbiwlmd E o winkp, wuyw

Ubpnmpmi jinpkp b pighunt'p wyl:

o Epk huipgynnp sh hudwwwwnwupnuimdJ hkwnwgnunnipjui
hwprwwyuydwbbEphl

Gpt hwpgugpmygh dwdwbwly tjuwnnmd tp, np hupgynnp sh hwdwwyuwnwupimmd

htnnwgnumput twpwywdwitubpht, stuyws np tw wulp tp (ud dmp hwdwpk)

thp), np hudwwyuwnwupnoimd t, wyu qunpupkgpk p hwpguqpnygp: Mupquipwit p

wyn hwupgp Ypyhc Gph qgmu bp, np hupgdwt Eupwplynnp Qtq dhown sh hwuljugh,
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Ukl wiqud Lu wfk’p uwyt hwpgp, npp npnomd E bpw hwdwupunuupouim pyncip
htnnwgnumput twhwwuwydwittph: Gptk  wljuhuyn L punumd, np hwpgynnp
hbnugnnmpjutt  bwhwuywydwbibpht sh hudwywnwopwbnd,  plghunt p
hupguqpygp pupbhwgnpbtt pugunphim]  Gput wwndwnp:  Cunphwljuympymi

hul]mhh'p b hhnulgh,p:

* Epk hupgynnp uprwymd F hupguplkpphlh  pugdub jud dh hupghg diniujpb
whgdwl Uko
Zuowpuynp Lk, np  bwupgynnp  vhuuggdh dh hwipghg djmup wibgubjhu puithg

hintuuthbme hwdwp hwpguptpphih jpugdut pupugpmd dnin tunbp hwpgynnhtt b

upuw) wignudubkp tuwnbihu hupgynnh npwunpmpnitp hpudhpip wiugnidubpht

0°ph E hwdwpynmd wjwpnyws hupgmqpnyg

U’ |pip hwpguwh Jwjpp, pwih ghe hupguqpniygh wjupnygws sk: Zwupguqpoyggp
hwdwpynid t wmjuwpndus, Lpk.
1. Ponp  hwpgbph  wwwnwuuwbikpp  pugjus bt wpwbg  pugpnnoudubph
(bl whgmdttpp Uh” hudwpbp pugpnnm)
2. Uwwnjuth dlipjpugqus
3. Swppbpwluwt hudwpp (ynnp) gmiwsd Ehwpguptpphih gpo:

4. Zwupgupbpphlip nmjwsé Edpuph ke tr thwlpjws E:
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Uh dnpwgkp hwpgugpmygh wdwpnhg hbwnn  dwubwlghtt - wmpudwnnpb)

hipwpimuwhwdwputpp, npnign] tw hwpl Enws phypmd Jupnn b juwdl)

htnnwgnunmput hwdwluwpgnnh htwn:

Puguwnpnmpnibbbp hwmdwdwjinpjut duh Ywuht

ZEnmwgninmpjut pipugpmyd  hpkg wbdtwlut Juiph dwuhtt dwppluig hwupgkp
mnnbp Gipunpmu b npny Ephiulut tinpdtph wwhwywind: Qupunp E, npuytugh
bupgynnp  jpwpdip wbnbimpmuttp mubktw  bhbnwgnuumpyut dwuhtt b
hudwdwjiJh  dwutligl; pputt  judwynp  hhdmbpubpn): Lw  hpwniip  nith
wihuwjn dtwnt b qunwh (hukny, np hp huyuntws mbnbimpmubtpp juywhywidtt
qunuih: Uudh qununihmpmip wwwhndbint hwpgp wnwyl] jupbopymd £ wju
htnwgnunmpjut hwdwp, pwth np hwupgtphg npnoutipp Jepupbpmd Gu puduljuuht
qquymt  phdwtbph, hswhuhp Eu bppmput  wphbunwut pughwnmdubpp,
ubpwjupulutpp Bt wpt Uy ywuwndwnnd L), twjpwt hwpguqpnuygp  afubp,
hupgugpmguyupp  wkwp E hwupgynnhtt hwjuwunhwuguh qununihnipjut
wwhywidwt dwuht, ubkpuyuguh hwdwdwjimpjut  dlup, npp tkpwpnd  k
punhwimp  nbkpbimpmuutp htnwgnuumpyut punyph b tyuunwlubkph Jdwuhl,
nbnbmpmiuutp hwpgynnh  hpudmipubph b hwpgbiph qunuupmput  dwuhi,
husybu b hkpwinuwhwidwp, npm] hupgyonp jupnn b qubqubwph), bphk mikio
hupgtp htnwgnumpjut Jepupbpuw; jud tpk quth, np hp ppudmtpubpp npuk
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YEipy wnmdb] Bt hwpgugpough pupwugpmd: Zupgynnp whwp L jhnghtt hwuljubw

htnnwgnumpup  dwubwlghinmg Juwd  npnp  hwupgbph wuwwnwupwbbkimg
bpwdwptnt pp ppudmipp b hpugkl (hth hwdwdwjimpyut dimd ubpjuyugdus

Uimu nknbklmpmuutphu:

Udthnthnid b hEnbunipjniuubkp

Swujugms hhwnwgnmnmpyut hwdwp swwn fuplnp E, np hbnwgnindwt Eupulju
Uwpnlutg  padph b Yntljpbn hwpgynnitiph punpoiegnitp juinwpdh - wiiour b
twhwybu npnpdus Juimtitkph juunpy wwhywidwdp: ZEknbwpwp, sun twljub L
hupgugpmgujuptiiph hknwgmnmpyut - Juinbibkpht m gmgmulbkpht - &ounpkb
htwnltbkp, b pphtg wohmunwiphtt Uké yunwupmmtwnympjudp dnnbtwp: Opytugh
wiyjwhnyip njuutph hunjupugmiuh gnpdpupugh npuiyu nL
hudwgunuupmtmpymip  dywlpjus pipugulupght, U029 phup  Yhpuluiwgh
Quintuynp  YEpuhuinmpymt - hwupgdwt npg  plpwgpmu twjuopnp  Upwljiws
swhwihpubpny:  Chpuguupghg  ptgmutkp hwynbwpbpbim nhwyponud spugph b
hwpguqpmguijuph  dhob - Yupwd  wppnnwlpwiht - hwdwdwyiwghpp - Jupnn -k

Juubgyby:

Zupguqpmgujuph uinniquwb phpphl
Uwijupwti hwpgwiqpmgh gurp wnmgh'p, ph Ykpgph | &p wpgnp popop: Gkppohhoyug
hptpp wthpwdtown putulm pjudp:
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Zwpguqpmguifwph mntgnign ‘

Upwdtpph jud Upphl pwnupubpmu hwugkubph gmgulp QbEq hwnlugdus
hwugkutipny

Upufipnh fuid Upphly punuptbtph pupuntqp

Zudwduytmpyut dlup

Pudupup putulny sjpugdus dwwnjuuh dukp

Pudupup pwbwlnd sjpugdus hwpgupbpphyutp (wdkt opdu hwdwp™ 20
hwpguiptpp)

Fmnp tymuutph hwdwp, dwwnhwn, uphs
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APPENDIX 6

STATA Output Analysis

1. Model with Stilbirths and the confounder

logistic var2l town endoc

Logistic regression Number of obs = 740
LR chi2(2) = 10.80

Prob > chi?2 = 0.0045

Log likelihood = -123.29166 Pseudo R2 = 0.0420
var2l | Odds Ratio Std. Err. z P>z [95% Conf. Intervall]

—_—————— — — _____+__ —— o
town | 2.378263 .9642449 2.14 0.033 1.074356 5.264677

endoc | 3.024052 1.376988 2.43 0.015 1.238792 7.382099

_cons | . 0221386 .007662 -11.01 0.000 .0112346 .0436258

2. Model with Perinatal mortality and the confounders

logistic var36 town i.var64 var72

Logistic regression Number of obs = 739
LR chi2(5) = 27.02
Prob > chi2 = 0.0001
Log likelihood = -85.47083 Pseudo R2 = 0.1365
var36 | Odds Ratio Std. Err. z P>z [95% Conf. Interval]
e
town | 2.671614 1.363474 1.93 0.054 .9825571 7.26423
\
var64d |
2 | . 0865276 .05644438 -3.75 0.000 .0240928 .3107577
3 .0695916 .0507808 -3.65 0.000 .0166509 .290855
4 | .1546629 .1078415 -2.68 0.007 .0394339 .6065994
\
var72 | 2.691142 1.346232 1.98 0.048 1.009548 7.173752
_cons | .0984521 .0730336 -3.13 0.002 .0230032 .4213685

3. Interaction between endocrine problems (diabetes or thyroid) and residency town

gen town endoc=endoc*town
(236 missing values generated)
logistic var2l endoc town endoc

Logistic regression Number of obs = 740
IR chi2(2) = 6.11

Prob > chi?2 = 0.0471

Log likelihood = -125.63904 Pseudo R2 = 0.0237
var2l | Odds Ratio Std. Err. z P>z [95% Conf. Intervall]
—_———— e e — — +__ —— o
endoc | 2.469701 1.894848 1.18 0.239 .5489972 11.11012
town_endoc | 1.571428 1.382522 0.51 0.607 .2801679 8.813948
_cons | . 0368098 .0076508 -15.89 0.000 .0244931 .0553202

4. Interaction between infectious diseases (rubella, brucllosis or toxoplasmosis) and residency

town

gen town infec=infec*town
(236 missing values generated)
logistic var36 infec town infec
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Logistic regression Number of obs = 740

LR chi2(2) = 6.78

Prob > chi?2 = 0.0337

Log likelihood = -95.622568 Pseudo R2 = 0.0342
var36 | Odds Ratio Std. Err. Z P>z [95% Conf. Interval]
—_———— e +__ —— e ——————————— o
infec | 7.421053 8.310419 1.79 0.073 .8265189 66.63129

town infec | 1.25 1.688657 0.17 0.869 .0885116 17.65306
_cons | . 0269504 .0062656 -15.54 0.000 .0170872 .0425067

5. Interaction between being enrolled in poverty benefit program and residency town

gen town pover=var72*town
(237 missing values generated)
logistic var36 var72 town pover

Logistic regression Number of obs = 739
LR chi2(2) = 7.41

Prob > chi2 = 0.0246

Log likelihood = -95.277679 Pseudo R2 = 0.0374
var36 | Odds Ratio Std. Err. z P>z [95% Conf. Intervall]
_—_———————————— +__ gy g M S G S S g g S S
var72 | 2.062271 1.213237 1.23 0.219 .6510026 6.532942

town pover | 2.166667 1.442956 1.16 0.246 .5873667 7.992357
_cons | .0213144 .0062182 -13.19 0.000 .0120323 .0377571

6. Interaction between education level and residency town

gen town educ=var64*town
(236 missing values generated)
logistic var36 i.var64 town educ

Logistic regression Number of obs = 740
LR chi2(4) = 22.90
Prob > chi?2 = 0.0001
Log likelihood = -87.563058 Pseudo R2 = 0.1156
var36 | Odds Ratio std. Err. z P>|z| [95% Conf. Intervall
_—_———————————— +__ gy gy My g My Ry Sy S Sy Sy
vared |
2 .055374 .035736 -4.48 0.000 .0156306 .1961712
3 . 0320445 .0231927 -4.75 0.000 .0077568 .1323803
4 | .0501022 .0373601 -4.01 0.000 .0116181 .2160618
\
town educ | 1.322877 .2330514 1.59 0.112 .9366192 1.868425
_cons | .3086584 .152948 -2.37 0.018 .1168655 .8152107
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