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Abstract

Background: Childhood cancer is a leading cause of death among children aged 0-19 years
worldwide. Each year, 300,000 new cases of childhood cancer are diagnosed around the
world. Given the differences between pediatric cancer incidence rates, types, and trends in
different countries, it is important to conduct studies to find country-specific risk factors of
this disease. To our knowledge, so far, no studies were conducted exploring factors
associated with childhood cancer in Armenia.

Aim: The aim of this study was to identify possible risk factors for childhood cancer in
Armenia.

Methods: The study used a case-control study design. The study setting was the only
specialized pediatric hematology and oncology center in Armenia, located at the Hematology
Center in Yerevan. The cases were patients of this center aged 14 years or younger,
diagnosed with malignant disease. The controls were patients of the same center, but
diagnosed with non-malignant disease. Data were collected from the hospital registry and
followed with telephone interviews with mothers of the participants. The study instrument
was developed and pretested prior to the data collection. The main domains of the
questionnaire were: family sociodemographic characteristics, parental demographics, child
health, pregnancy-related factors, and family environmental exposures. The analysis included
descriptive, then simple and multiple logistic regression analyses to fit a model of risk factors
of childhood cancer among the study population.

Results: Overall, 234 participants (117 cases, 117 controls) were included in the study. The
study identified that maternal usage of folic acid during pregnancy was protective against
childhood cancer. Children born with these mothers had almost two times lower odds of
developing cancer (OR=0.54; 95% CI: 0.31-0.94). On the contrary, experiencing
horrifying/terrifying event(s) during pregnancy (OR=2.19; 95% CI: 1.18-4.07) and having
induced abortions before getting pregnant with the given child (OR=2.94; 95% CI: 1.45-5.96)
were associated with two-three-fold higher odds for a child to develop cancer.

Conclusion: This study identified three important modifiable risk factors for childhood
cancer in Armenia, all related to the period of pregnancy. These findings are consistent with
the literature and indicate the need for improved pregnancy care, including education of
reproductive age women and their family members on the importance of stress reduction
during pregnancy, avoidance of induced abortions via practicing safe birth control methods
and using folic acid prior to conception and during pregnancy.



1. Introduction

1.1 Background: Childhood or pediatric cancer is a very rare condition among
children. Still, it is the major cause of death among children 0-19 years old worldwide.! Each
year, approximately 300,000 new cases of pediatric cancer are diagnosed around the world.??
The most common three types of pediatric cancers are leukemias, brain tumors, and
lymphomas. Leukemia is a malignant transformation of bone marrow and blood, and is the
most common type of cancer, constituting approximately 28-30% of all pediatric cancers.*>
The second most common cancers are central nervous system tumors, constituting up to 26%
of all pediatric cancers. Lymphomas are in the third place; these cancers start and develop in
lymph system but can involve the bone marrow or other organs during the progression.4,5

1.2 Disease burden: Childhood cancer incidence rates vary between 50-200 per
million worldwide; these represent 0.5-4.6% of all cancers according to the World Health
Organization (WHO).% The data collected from registries worldwide during 2001-2010 years
show incidence rates of cancer in children aged 0-19 years to constitute 155.8 per million
person-years.® The latest reviews showed that pediatric cancer rates have slightly increased
during the last decades. At the same time, the disease became more controlled, and the
survival has been improved; the survival rate is roughly 80% at 5 years, compared with a
58% survival rate in the 1970s.”® According to the report of the Surveillance, Epidemiology,
and End Results (SEER) Program, on 1% January, 2015, there were 269,336 (estimated
prevalence) children and young adults (0.34% of the 0-19 years old population) in the United
States who had ever been diagnosed with malignant disease.” Global estimate for the number
of new childhood cancer cases is projected to increase from 12.7 million in 2008 to up to 22.2
million in 2030.'°

There are considerable differences in pediatric cancer incidence rates, cancer types, and

clinical features between high-income countries and low/middle-income countries (LMICs).



Most probably, these differences are attributable to the different environmental, behavioral,
genetic, and hygienic factors and early or delayed exposures to infections in these

countries.?!!

These differences dictate the necessity of country-specific investigation of
factors related to the incidence of pediatric cancer.!? The incidence rates are underestimated
in LMICs because of underdiagnosis, the lack of population-based cancer registries, and
registration. Approximately 80% of newly diagnosed patients with pediatric cancer live in
LMICs. However, one should consider that more than 30% of the population in those
countries are children.!3 Pediatric cancer incidence demonstrates higher increasing trends in
LMICs compared with high-income countries.®> Estimation of the burden of pediatric cancer
in disability-adjusted life-years (DALYs) showed that approximately 80% of DALYs lost
from cancer are in LMICs, at the same time more than 75%'4 of the world population lives
there, and for cancer care, they have only approximately 5% of the global resources.!! The

cure rates of pediatric cancer differ as well, in high-income countries the cure rate is

approximately 80%, but in some LMICs, it is only 20%.'°
1.3 Risk Factors

1.3.1 Demographic factors
The risk factors that may cause or contribute to the occurrence of childhood cancer
conditionally could be divided into demographic (age, sex, ethnicity), environmental/

extrinsic, intrinsic (birth weight, maternal age, etc.) and genetic factors.'®!”

In terms of age,
the highest rates of childhood cancer are reported among infants and 15-19-year-old
individuals.'® The prevalence of childhood cancer among males is slightly higher. For
neuroblastomas and germ cell tumors, the male/female ratio ranges between 1.04 and 1.64.
However, some cancer types (e.g., Wilms tumor) are more common among girls.'” There are

differences in childhood cancer risk between different races.'” The incidence of most types of

cancer is relatively higher among whites compared with blacks or Hispanics. On the other



hand, Hispanic children have a slightly higher incidence rate for acute lymphoblastic
leukemia (ALL) than white children. Some types of cancer are completely absent in some
races (e.g. Ewing sarcoma among blacks). These differences could be explained by both

genetic and environmental factors and by the interactions between these factors.!”

1.3.2 Environmental factors

Environmental or extrinsic factors influence the child’s body from outside. For
example, there is a well-established, supportive data confirming that ionizing radiation and
prior chemotherapy contribute to pediatric cancers.'®!”!® Chemotherapies conducted by
alkylated agents and topoisomerase inhibitors for treating leukemias, lymphomas, or
sarcomas have been elucidated as causal factors for the development of secondary cancers
among children. These chemotherapeutic agents cause direct DNA damage in both malignant
and normal cells of the host at the same time.?*?! The potential maternal risk factors should
be divided into exposures prior to pregnancy, during pregnancy, and child’s exposure after
birth. A number of meta-analyses and case-control studies were conducted to find
associations between diverse exposures and pediatric cancer; the results are conflicting,
which might be because of inherent weaknesses and biases of the conducted studies (recall
bias and selection bias). Because of these limitations, finding a causal relationship between
possible risk factors and childhood cancer is quite difficult. '6

Nevertheless, some studies show a strong association between pesticide exposure and
acute lymphoblastic leukemia (ALL),>?> weak associations between coffee consumption
during pregnancy and ALL,%* as well as perinatally performed X-ray, parental marijuana and
cocaine usage and childhood rhabdomyosarcoma. Maternal usage of marijuana has been
found to be associated with 11 times higher risk of having a child with acute myeloblastic
leukemia (AML).?* The previous history of miscarriages dramatically increases the risk for

ALL?**2?526 and induced abortions - for neuroblastoma.’’” A meta-analysis has identified



protective effects of perigestational maternal folic acid supplementation,?®® day care in
infancy?® and breastfeeding?®*! for ALL, as well as vegetable, fruit and multivitamin usage
during the first trimester of pregnancy for primitive neuroectodermal tumors (PNET) in the
offspring.?**? Maternal antenatal stress was suggested to be associated with certain
malignancies among the offspring.* According to a population-based case-control study,
parental occupation (agricultural worker, electrician, driver, mechanic) could be associated
with increased risk of childhood brain tumors.** Other environmental risk factors include
maternal and paternal smoking *-¢ and alcohol usage,’” which are associated with slightly
increased risk for ALL and neuroblastoma.

The International Agency for Research on Cancer (IARC) has classified agents into
four groups: Group 1-Carcinogenic to human (120 agents, e.g., alcoholic beverages, Epstein-
Barr virus, Haematite mining, Hepatitis B virus, tobacco smoke, second-hand smoke
exposure, wood dust, tamoxifen and so on), Group 2A-Probably carcinogenic to humans (83
agents, e.g., lead compounds (inorganic), malaria, non-arsenical insecticides, petroleum
refining, red meat. etc.), Group 2B-Possibly carcinogenic to humans (314 agents, magnetic
fields (extremely low-frequency), printing processes, pickled vegetables. etc.), Group 3-Not
classifiable as to its carcinogenicity to human (500 agents, e.g., paint manufacture, rock
(stone) wool, slag wool, acetaminophen, phenol and so on).3% 3°

Several chronic infections (HIV, Epstein-Barr) have a causal effect on oncogenesis.*
These and other infections, which increase the chances of childhood cancer have major

relevance in LMICs.%!?

1.3.3 Intrinsic factors
Inherent factors that are not influenced by outside are intrinsic factors. Several studies
found linear associations with high birth weight and leukemia, primary brain tumor, soft

tissue sarcoma and neuroblastoma.!®1%41-44 The reasons behind the relation between birth

10



weight and pediatric cancer are not fully investigated, but there are several hypothesis, such
as the role of insulin-like growth hormone,*' fetal and maternal genetic factors,'” and more
cells under the risk to become malignant.*> The risk of hepatoblastoma is inversely correlated
with very low birth weight.'®4647 Advanced parental age increases the risks for several
health-related problems, including cancer. A large pooled analysis found that older maternal
age has a positive linear relationship with the most common types of childhood cancers
(leukemia, lymphoma, brain tumors, Wilms tumor, and sarcomas) and with each 5 years of
maternal age increase, the risks are increased by 6-15%.* The risk for ALL was

demonstrated to be greater among children of older parents.**-°

1.3.4 Genetic factors

The direct causes for childhood cancer are not fully identified yet, and the majority of
the identified risk factors influence on genes, causing de novo mutations, which have their
unique, determined place on cancer pathogenesis.'® The role of different known risk factors
(environmental, genetic) in oncogenesis is approximately 5-10% among children, and a huge
part of contributing factors are still unknown.!® Hereditary basis has been identified for only
up to 5% of pediatric cancers. Approximately 37% of retinoblastomas and 7% of Wilms’
tumors are hereditary.’! There are several syndromes which are predisposing to childhood
cancer, €.g., Ataxia-telangiectasia to ALL and lymphoma,> Down syndrome to ALL (20-fold
increased risk),> Fanconi anemia to AML,>* Li-Fraumeni syndrome to soft tissue sarcomas,>”
and WAGR syndrome to Wilms’ tumors.>

Linet et al.’” suggested a classification of pediatric cancer risk factors. They separated
above mentioned risk factors into three categories: known, suggestive, and limited. Known
factors include genetic/congenital disorders (familial neoplastic syndromes, various genetic
syndromes, chromosomal alterations)®, age, ethnics, gender, and several environmental

factors such as irradiation, prior chemotherapy, and infections. Suggestive factors include a
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family history of cancer, reproductive factors (maternal age, prior miscarriage, preterm birth),
and some other environmental factors (residential pesticides, alcohol, cured meats, or the
protective effects by fruits and vegetables)®. Limited factors include some environmental
factors: influences of war, disasters, child care, magnetic fields, paternal smoking, parental
occupational exposure).

Given the described uncertainty, further large-scale studies are required to explain

potential genome-environment interactions that cause pediatric cancers.

1.4 Situation in Armenia

According to the report of the National Institute of Health in Armenia, there were 684
total cases of newly diagnosed childhood cancers between 2008-2018 among patients less
than 18 years old (Figure 1). According to the data of January 1, 2018, there were 35 children
newly diagnosed with cancer (in 2017) out of 595,800 children aged 0-14 living in the
Republic of Armenia (17 boys and 18 girls), and the number of those children living with
cancer was 178. At the same time, 19 out of 165,200 adolescents aged 15-19 were newly
diagnosed with malignant neoplasms (16 boys and 3 girls).

After the establishment of the Pediatric Cancer and Blood Disorders Center of
Armenia (PCBDCA) in the Hematology Center (HC) after Prof. Yeolyan in February 2019,
the majority of pediatric cancer patients in Armenia get their treatment there, as this is the
only center which provides comprehensive diagnostic, treatment and follow-up services for
children with oncological and hematological malignancies.®

1.5 Rationale for the current study

As the cancer rates are increasing worldwide 6!

and the reasons for increasing
incidence rates are still not fully discovered, research is required to further explore the factors

affecting childhood cancer development.>!° Discovering the possible risk factors of pediatric

cancer 1s imperative for making progress in the development of preventative strategies. Given
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the differences between pediatric cancer incidence rates, types and trends in different
countries, it is important to conduct studies to find country-specific risk factors of this
disease. To our knowledge, so far, no studies were conducted exploring factors associated
with childhood cancer in Armenia.
1.6 Aim of the study and research questions
The aim of this study was to identify possible risk factors for childhood cancer in

Armenia.
The research questions were the following:

e What are the potential demographic, environmental, or intrinsic risk factors associated

with childhood cancer in Armenia? (primary)
e s there an association between passive smoking in children and childhood cancer in

Armenia? (secondary)

2. Methods

2.1 Study Design

A case-control study was utilized to address the research questions. This design is
convenient for comparing multiple exposures and rare diseases within a short-time period.
Furthermore, this research method is relatively inexpensive and quick. Finally, the design

gives the opportunity to examine multiple potential risk factors at the same time.

2.2 Study Setting

The study was conducted in the HC, Yerevan, Armenia. The rationale for choosing HC
is that it is the only specialized hospital in Armenia, which provides comprehensive
diagnostic and curative services for patients with blood system diseases, and the only center
in Armenia where children with solid and hematologic malignancies get comprehensive care

is located there.®
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2.3 Study Participants

The target population for the study was children diagnosed with cancer in Armenia.
The study population was patients aged 14 and less years, who was recently diagnosed with
pediatric cancer and/or received treatment at the PCBDCA.

Cases included patients aged 14 years and less, diagnosed with a malignant disease at
the PCBDCA in 2017-2020, permanently living in Armenia, and alive during the time of the
survey.

Controls were patients aged 14 years and less, diagnosed with a not malignant disease
at the PCBDCA during the years 2017-2020, and permanently living in Armenia.

Mothers were chosen as key informants, and the rationale for choosing them was
mainly explained by the need to gather information about exposures to potential risk factors
before and during pregnancy and delivery, as the mothers are better aware of that.

Exclusion criteria were the absence of contact information with patient’s mother or

her inability to speak in Armenian.

2.4 Sample Size Calculation

The formula for the sample size to test the difference in proportions was used for
sample size calculation. The sample size was calculated with the level of significance of 0.05
and the power of 80%. According to a large-scale case-control study conducted in Northern
California, the proportion of children exposed to cigarette smoke both prenatally and after
birth due to parental smoking was 15% among cases with ALL and 9% among controls.®* We
took these proportions and the detectable effect difference of 12%, which gave a total sample

size of 230 or 115 in each group.

- (23 /2Pq +2B\[p1a1+p2q2) 2
2

A

Power=80%, Z3=0.84 (standard normal variate for power),

14



a=0.05, Zan=1.96 (standard normal variate for level of significance),

p=average proportion of exposed, measure of variability

q= average proportion of unexposed

pl — p2=effect size or different in proportions expected

Pcase exp=15% (based on literature)
P control exp — 9%

Effect difference=12%

a pr—
n = (25\/2Pq +ZB[p1q1+p242)®  (1.96v2+0.12+0.88 +0.84v0.15+0.85+0.09x0.91) 2 (0.9 +0.3844)2 _ 1.65
A2 0.122 T 0142 0.122

=115 (in each group)

Therefore, n=230 (115 cases, 115 controls)

2.5 Data Collection

The student investigator conducted the extraction of sample of recently diagnosed
patients from the hospital’s registry database, after getting permission from the HC’s
administration.

All children aged 14 years or less with malignant (cases) or benign (controls) diseases,
who, based on the PCBDCA'’s database, were diagnosed or got a care in the PCBDCA during
2017-2020, formed the sampling frame of the study.

The student investigator gathered cases from the hospital’s registry. Cases meeting the
eligibility criteria were selected. Due to the limited number of cases, a census of children
meeting the inclusion criteria for cases was conducted. Overall, 189 cases were identified.

Controls were selected from the same HC as the cases, among those children who

utilized inpatient or outpatient services of the center within the selected period for other than

15



cancer conditions. Overall, 212 eligible controls were selected, which was a census of
eligible controls for the period of October 2017 through March 2020.

For both cases and controls, the information about child’s ID, age, diagnosis and the
year of diagnosis (clinical data) was extracted in the Medical Record Review Form
(Appendix 1) and the identifiable data and contact information was recorded separately in the
Journal form (Appendix 2). The latter was also used to calculate the response rate. All the
contacted participants were presented with the oral consent form (Appendix 3). All the phone
interviews were carried out by trained interviewers, after assuring the eligibility of the child.

In case of any missing data in the medical record/chart, the information was filled
during the telephone interview.

The telephone interviews were conducted with the mothers of eligible cases and
controls. Three attempts were made to contact each mother. The student-investigator and six
trained interviewers worked in parallel and completed the data collection during the period of

17-29 of March, 2020.
2.6 Study Instrument

The study questionnaire (Appendix 4) was developed based on literature review and
similar studies conducted in other countries and adapted based on local specificities.”!7:46:66.67
The structured questionnaire included 62 items combined in 5 main domains of potential risk

factors:

1. Family sociodemographic characteristics, which included residency (marzes),

residential status (city, village or other, living borderline), family size, general standards of
living, and average monthly spending of the family.

2. Parental demographics: age, education, and occupation of parents, family status

(nuclear, extended, divorced), smoking and drinking habits of the family, child exposure to

16



second-hand smoke, child relative with cancer (siblings, parents, grandparents, and siblings
of parents), and the blood ties among parents or grandparents.

3. Child health: birth weight, birth anomalies, birth order, childhood infections, chronic
diseases, X-ray exposure.

4. Pregnancy characteristics: mode of delivery (vaginal delivery, caesarian section),

BMI before getting pregnant, breastfeeding, consumption of folic acid, caffeine consumption,
alcohol usage, exposure to ultrasound or X-ray, any illness and any antibiotic usage during
pregnancy, use of contraceptive, history of miscarriages or abortions, information about
mother’s trauma-induced stress, smoking, and second-hand smoke exposure.

5. Environmental factors: the source of water (tap, bottled, filtered, well water), the

presence of backyard/garden and the use of any pesticides/herbicides there, the year the
house was constructed (a proxy for asbestos exposure), the mode of house heating, residential
proximity to the chemical industry and mining.

The questionnaire was pre-tested among three mothers of 0-14 years old children
before its utilization in the actual study. Based on the feedback from these interviews,

appropriate changes were made in the questionnaire.

2.7 Study Variables

The dependent variable (outcome) in this study was the presence or absence of
malignancy in a child aged 0-14 years based on the confirmed diagnosis in the medical
records.

Independent variables were potential risk factors of childhood cancer, including child’s

demographic characteristics (age, sex, residency, diagnosis), family sociodemographic
characteristics (residential status, family size, general living standards and income), parental
characteristics (age, education, employment, marital status, alcohol usage, smoking status,

relatives with cancer), child’s health (birth weight, birth order, birth defects, any acute
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infection during infancy, any chronic diseases, X-ray exposure), pregnancy related factors
(gestation age and mode of the delivery, BMI before getting pregnant, breastfeeding, folic
acid usage, coffee drinking, alcohol usage, any illness, antibiotics usage, number of X-ray
and ultrasound examinations during the pregnancy, oral contraceptives, miscarriages,
abortions before the pregnancy, horrifying/terrifying events during the pregnancy, smoking
and second hand smoke exposure during pregnancy) and family environmental exposures
(the source of drinking water, pesticide usage, the year the house was constructed, the mode
of house heating, chemical industry or mining dump within 10km of the house).
2.8 Statistical Analysis

The data entry and analysis were performed using IBM SPSS 23 and Stata/SE 13.0
software. Single data entry with subsequent cleaning and logic and range checking was used.

The characteristics of cases and controls were summarized using descriptive statistics.
For categorical variables, counts and percentages were calculated; means and standard
deviations were used to describe continuous variables. For comparing continuous variables
between cases and controls, the t-test and for categorical variables, the Chi-square test was
used. Simple, then multiple logistic regression analyses were conducted between the risk
factors and the outcome of cancer status to determine the direction and strength of the
detected associations while controlling for the other independent variables. All the variables
with p values less than 0.25 during univariate analysis and all the available potential risk
factors of childhood cancer known from the literature were further tested in the multivariable
analysis to find independent risk factors of childhood cancer among the selected sample.
Subsequently, all the variables that lost their significance after controlling for other variables
in the model were excluded. The model fit was tested using the Hosmer — Lemeshow
goodness of fit test (calibration) and the area under the receiver operating characteristic

(ROC) curve (discrimination). Additionally, the association between child’s second-hand
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smoking and cancer status was examined in multivariable logistic regression analysis after
controlling for the identified confounders (variables significantly associated with both cancer

status and second-hand smoke exposure in the univariate analyses).

2.9 Ethical Considerations

The AUA Institutional Review Board within the School of Public Health at the
American University of Armenia reviewed and approved the study protocol. Permission was
obtained from the HC’s and PCBDCA'’s head managers in order to conduct data extraction.
Oral consent form (Appendix 3) was used to explain the study participants the aim of the
study, their rights to refuse or quit the participation whenever they want as well as to assure
them about their anonymous participation and data confidentiality. The paper journal forms
(Appendix 2) that included all the identifiable information of participants were kept separate
from the questionnaires, and medical record review forms to avoid disclosure and were
destroyed after finishing the data checking and cleaning. All participants were provided with

AUA CHSR telephone numbers in case of study-related concerns or other questions.

3. Results

3.1 Response Rate

We planned to include 115 participants in each group. Based on the list of potentially
eligible patients from the Hematology Center after prof. Yeolyan, a total of 189 eligible
patients were identified for cases, and 212 eligible patients for controls (Figure 2). However,
we could not contact 68 subjects from cases and 78 from controls due to various reasons
(incorrect phone number, mother was not available at the time of data collection, no response,
being out of the country or non-existing telephone number). Out of 121 contacted cases,
completed interviews were obtained from 117 mothers, and four mothers refused to

participate. Of the 134 contacted controls, interviews were conducted with 117 mothers, and
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17 mothers refused to participate. Hence, the refusal rate was 3.3% among cases and 12.7%
among controls.  Overall, the response rate was 61.9% for the cases and 55.2% for the
controls. With this sample size, the study power for identifying a 12% difference in

proportions of independent variables between cases and controls was 0.80.

3.2 Descriptive Statistics

The following frequency of conditions was observed among the study sample. Of the
cases, 42.7% (n=50) were diagnosed with acute lymphoblastic leukemia, 16.2% (n=19) with
lymphoma, 9.4% (n=11) with different types of sarcoma, 7.7% (n=9) with central nervous
system (CNS) and Wilms tumors, 2.6% (n=3) with germ cell tumor, 1.7% (n=2) with
histiocytosis and aplastic anemia, and per one case (0.9% each) with hepatoblastoma and
retinoblastoma. Of the controls, 32.5% (n=38) were diagnosed with thrombocytopenia,
20.5% (n=24) with hemolytic anemia, 18.8% (n=22) with other anemia (B12 or iron
deficiency or combined), 9.4% (n=11) with hemorrhagic vasculitis, 5.1% (n=6) with
lymphadenopathy, 4.3% (n=5) with coagulopathy, 3.4% (n=4) with hemophilia, 1.7% (n=2)
with splenomegaly, and per one child (0.85% each) with atopic dermatitis, leukemoid
reaction, leukopenia, spherocytosis and thromboembolism of pulmonary artery.

The descriptive statistics on family sociodemographic characteristics, parental
demographics, child health, pregnancy-related factors and family environmental exposures
for the total sample and separately for the cases and controls are presented in Tables 1a-e.

The geographical distribution of cases and controls was significantly different in the
Artsakh Republic and marginally different in Gegharkunik marz. From both areas, there were
more cases than controls.

A higher proportion of cases than controls were living borderline (Table 1-a). The mean

age of children was 7.1 (SD 3.79) years for the cases and 5.3 (SD 3.52) years for the controls.
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There were more males than females in both groups: about 57.3% (n=67) of cases and 62.4%
(n=73) of controls were males (Tablel-b).

A statistically significant difference was detected between cases and control regarding
their mother’s taking folic acid during pregnancy, with a lower proportion of mothers of
cases than controls taking it (38.3% versus 53.4%, p<0.01, Table 1-c). Compared with
mothers of controls, a significantly higher proportion of mothers of cases had induced
abortions before getting pregnant with the given child. Also, compared to mothers of
controls, a significantly higher proportion of mothers of cases reported experiencing a highly
stressful event(s) during the pregnancy. Exposure to X-ray during the pregnancy was very
low in both groups (none of the mothers of cases and six of the mothers of controls), but still
significantly higher among mothers of controls (Table 1-c). There were a number of
marginally significant differences (0.05<p<0.1) between cases and controls, including a
higher proportion of cases having a family member diagnosed with cancer and mother using
alcohol-containing drinks (Table 1-d). A marginally higher proportion of cases than controls
reported child’s presence during pesticide/herbicide sprays and child’s eating fruits without
washing under running water, while a marginally higher proportion of controls reported
living within 10 km from mining dumps (Table 1-e). Other variables were not different
between cases and controls.

Based on the data of HC (which includes all the diagnosed CC cases in the center from
March 2017 through March 2020, regardless of their survival status), we calculated three year
incidence rate of cancer per 100 000 0-14 years old population for each marz. The latter is
presented in Figure 3, which demonstrates the highest childhood cancer incidence rate in

Vayots Dzor marz (42.1), followed by Artsakh republic (31.6) and Tavush marz (32.5).
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3.3 Simple Logistic Regression Analysis

Table 2 presents the results of simple logistic regression analysis to assess crude
associations between childhood cancer and each independent variable. The estimated crude
OR of the association between the folic acid intake before/during pregnancy and having a
child with cancer was 0.54 (95% CI: 0.32-0.91), showing folic acid having a protective
effect. Experiencing horrifying/terrifying events during the pregnancy was associated with
higher odds of having a child with cancer with a crude OR of 2.46 (95% CI: 1.37-4.44).
Having any induced abortion before getting pregnant with the given child (OR=3.19 95% CI:
1.6-6.35) was significantly associated with the child’s cancer status. Conversely, the number
of induced abortions before getting pregnant with the given child was associated with lower
odds of having a child with cancer (OR=0.70; 95% CI: 0.43-0.56).
3.4 Multiple Logistic Regression Analysis

The next step in the analysis was looking at the association between cancer status and
child’s second-hand smoke exposure controlled for confounders. There was no statistically
significant association detected among cancer status and child’s second-hand smoke exposure
(OR=1.41 95% CI: 0.84-2.36; p=0.19) during univariate analysis. Furthermore, the
confounder analysis showed that there were no variables significantly associated with both
cancer status and second-hand smoking. As folic acid usage during pregnancy was
significantly associated with child’s cancer status and marginally significantly with child’s
second-hand smoke exposure, this variable was included in the multivariable analysis
between cancer status and second-hand smoke exposure as a possible confounder of that
association (Table 2.2). Nevertheless, the results did not indicate a significant relationship
between cancer status and second-hand smoke exposure after adjusting for this confounder.

As the final step, a logistic regression model was fitted with the outcome of childhood

cancer status to identify the independent risk factors of cancer (Table 3). The p-value of the
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Hosmer-Lemeshow goodness-of-fit test of the final model was 0.615, indicating a good fit
(acceptable level of calibration) and AUC ROC=0.699 (Figure 4). The final model contained
the following set of independent determinants of childhood cancer status: folic acid usage
during pregnancy (OR=0.54; 95% CI: 0.31-0.94; p=0.030), having induced abortions before
getting pregnant (OR=2.94; 95% CI: 1.45-5.96; p=0.003), experiencing horrifying/terrifying
events during the pregnancy (OR=2.19; 95% CI: 1.18-4.07; p=0.013) and having a family
member diagnosed with cancer (OR=1.71; 95% CI: 0.93-3.18; p=0.085).

According to these, mother’s taking folic acid during pregnancy was associated with
46% lower odds of having a child with cancer compared to not taking folic acid during
pregnancy. The history of induced abortions before getting pregnant with the given child was
associated with 2.94 times higher odds for the child to develop cancer. Also, the odds of
developing cancer among those children with mothers who experienced horrifying/terrifying
event during the pregnancy was 2.19 (95% CI: 1.18-4.07) times the odds of developing
cancer among those children with mothers reporting no history of horrifying/terrifying event

during the pregnancy.

4. Discussion

4.1 Main Findings

As there was no data about childhood cancer risk factors investigated in the country,
the current study aimed to reveal independent risk factors of childhood cancer among
children aged 0-14 years old in Armenia and identify whether there was an association
between child’s exposure to second-hand smoke and childhood cancer in Armenia.

Our finding on the protective effect of maternal folic acid usage before and during
pregnancy on the risk of development of childhood cancer is consistent with the literature, as

many studies found that taking folic acid before and during pregnancy was significantly
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inversely associated with the cancer risk (leukemia, brain tumor) in a child.?®3%68-70.71 And,
several studies from the United States and Canada recorded a decrease of childhood cancer
incidence (neuroblastoma, Wilms tumor, and PNETS) after folic acid fortification.”>7* The
folate is considered as an essential nutrient for the cell multiplication (as a coenzyme for
DNA synthesis) and cell homeostasis (metabolism and regeneration).” According to WHO
standards for maternal and neonatal care, mothers should start taking 400 pg folic acid daily
two months before getting pregnant and take until 12 weeks of pregnancy.”®

According to our study findings, the history of induced abortions before pregnancy
increases the risk of childhood cancer threefold. There are studies indicating that the past
history of induced abortions is associated with cancer in children (leukemia, neuroblastoma,
soft tissue sarcoma) without specifying the number of abortions.?”””~”° However, some
studies report a lack of such association or not significant associations.?#? A research
conducted by Children's Cancer Group and the Pediatric Oncology Group identified two
times higher risk of neuroblastoma in a child, whose mother has a history of two or more
previous induced abortions.?’

This study confirmed that the history of maternal trauma-induced stress during
pregnancy is a risk factor for developing childhood cancer in the offspring. This finding was
consistent with a population-based cohort study conducted in Denmark and Sweden about
stressful events during pregnancy and increased risks of childhood cancer development. This
cohort study included 39,002 children; whose mothers had psychological stress (parental
death) during pregnancy. The study detected an increased risk for the offspring for leukemia
(standardized incidence ratio (SIR), 1.49; P=0.004), testicular cancer (SIR, 1.80; P=0.02) and
colon cancer (SIR, 3.95; P=0.003) before the age of 15 years.®* There are several other
studies, both clinical®* and preclinical,** indicating the role of the stress during pregnancy and

increased risk for childhood cancer. There is a proposed hypothesis of a model of interaction
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between stress and carcinogenesis. Stress is associated with the growing production of
cytokines (interleukin 1,6 (IL-1,6) and tumor necrosis factor-alfa (TNF alfa)), as well as
reduction of the natural killer cell activity and down regulation of its activator. The
mechanism behind the carcinogenesis is considered to be the mediated inhibition of the
enzyme, which initiates activation of the cancerous cells to get under immune surveillance,
and after the inhibition of the enzyme the newly generated malignant cells would continue
growing without being checked by the immune system.?*

Above mentioned mechanisms could underlay the findings of a cohort study conducted
in Israel, which observed higher cancer incidence (for leukemia, lymphoma, and melanoma)
among bereaved Jewish people.®> In addition, there was anecdotal information from
physicians about the increase of childhood cancer rates among the earthquake survivors in the
earthquake area in Armenia.

This study failed to identify significant associations between child’s second hand-
smoking and childhood cancer or other well-known environmental exposures confirmed as
risk factors for childhood cancer, such as pesticides, chemicals, radiation, or others. The
underlying reason for missing these associations could be the small size of the studied

sample.

4.2 Strengths of The Study

To our knowledge, this i1s the first study conducted to investigate risk factors of
childhood cancer in Armenia among 0-14 years old population.

Both cases and controls have been identified from the same data sources, which helps
to reduce the selection bias as the participants were coming from the same base population
with equal chances of having the exposure.

Both cases and controls were selected from the same hospital, which is the only place

in the county where patients with hematologic and oncologic diseases can get specialized
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diagnosis and treatment. This means that patients represent the entire country and contributes
to the reduction of the selection bias, leading to more generalizable results.

To minimize the recall bias, participants were selected, giving preference to the
recently diagnosed patients.

4.3 Study Limitations

The telephone interviews were conducted by six trained interviewers; they were aware
of the participant’s case and control status, and the interviewer bias was a threat, which could
lead to inconsistency.

The other potential limitation of the current study could be recall bias due to the long
interval between the onset of the child’s disease and the interview. Also, cases might
remember events, which participants in the control group might disregard. Additionally,
social desirability bias was a potential threat to the study.

Patients with missing contact information could differ from the participants with the
contact information available, and it is not clear how that difference, if existing, could alter
the study findings.

Twenty-three patients diagnosed with cancer in the HC during the same period (2017-
2020) who did not survive by the time of the study were excluded from the survey because of
ethical considerations of conducting interviews with their mothers. This could have
influenced the study findings if the non-survivors were different from the study cases.
However, the analysis of the available characteristics of the non-survivors demonstrated that
they did not differ from the survivors in terms of age, sex, residency, and the cancer type
(except lymphoma, which was much less diagnosed among the non-survivors).

The inclusion of participants with different types of cancer as cases is another
limitation of this study, as there are cancer-specific risk factors, which cannot be identified

with this approach.
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5. Recommendations

According to our findings, children with mothers who did not take folic acid during
pregnancy were at higher risk of developing childhood cancer, thus, preventative
interventions should focus on the education of future mothers on this issue. Folic acid
supplementation before and during pregnancy is currently recommended by WHO and the
MoH of Armenia to prevent birth defects of the brain and spine (neural tube defects). Based
on our study findings, it is protective against childhood cancer as well. Therefore, all women
should be advised by primary care physicians and/or gynecologists to consume the
recommended dosage of folic acid before conception and during pregnancy. In addition, there
is a need to increase awareness among women about the importance of using safe and
effective methods of birth control and family planning to avoid induced abortions. Education
of reproductive age women and their family members on the importance of stress reduction
during pregnancy is another important area for improvement.

Further larger-scale studies are recommended to conduct to find other potential risk
factors of childhood cancer that this study could not reveal given its limited power. Also, it
would be worthwhile to conduct studies among patients with the same type of childhood

cancer in order to detect childhood cancer-specific risk factors.
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Tables

Table 1-a. Family sociodemographic characteristics

Characteristics Cases Controls Total
n=117 n=117 n =234
Marz distribution, %(n)
Yerevan 29.1 (34) 38.5 (45) 33.8(79)
Aragatsotn 6.0 (7) 2.6 (3) 4.3 (10)
Ararat 6.0 (7) 9.4 (11) 7.7 (18)
Armavir 94 (11) 11.1 (13) 10.3 (24)
Gegharkunik* 94 (11) 344) 6.4 (15)
Kotayk 7.7 (9) 10.3 (12) 9.0 (21)
Lori 6.0 (7) 6.0 (7) 6.0 (14)
Shirak 6.8 (8) 6.8 (8) 6.8 (16)
Syunik 2.6 (3) 5.1(6) 3.8(9)
Tavush 4.3 (5) 4.3 (5) 4.3 (10)
Vayots Dzor 3.4 (4) 1.7 (2) 2.6 (6)
Artsakh** 7.7 (9) 0.9 (1) 4.3 (10)
Javakhq 1.7 (2) 0.0 (0) 0.9 (2)
Place of residence, %(n)
City 65.8 (77) 67.5(79) 66.7 (156)
Village 34.2 (40) 32.5(38) 33.3(78)
Family size, mean (SD) 5.3(1.62) 5.2 (1.57) 532.4)
Living in a border city/village, %(n) * 12.8 (15) 6.8 (8) 9.8 (23)
Living standards, % (n)
Below average 22.5(25) 23.3(27) 22.9(52)
Average 61.3 (68) 62.3 (72) 61.7 (140)
Above average 16.2 (18) 14.7 (17) 15.4 (35)
Family spending, %(n)
Less than 100 000 drams 20.9 (23) 21.6 (25) 21.2 (48)
From 100 001-300 000 drams 44.5 (49) 39.7 (46) 42.0 (95)
Above 300 000 drams 3.6 (4) 9.5(11) 6.6 (15)
Refused to answer 30.9 (34) 29.3 (34) 30.1 (68)

*Marginal significance (p-value between 0.05 and 0.1)

**p-value <0.05
*#*p-value <0.01
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Table 1-b. Child’s health

Characteristics Cases Controls Total
n=117 n=117 n =234
Child’s age (during the interview) (years),
mean (SD) 7.1(3.79) 5.3(3.52) 6.2 (3.66)
Sex, %(n)
Male 57.3 (67) 62.4 (73) 59.8 (140)
Female 42.7 (50) 37.6 (44) 40.2 (94)
Birth weight (grams), %(n)
Less than 2500 7.7 (9) 12.8 (15) 10.3 (24)
From 2500 to 4000 88.0 (103) 82.9 (97) 85.5 (200)
More than 4000 34 4) 34 4) 3.4 (8)
Don’t remember 0.9 (1) 0.9 (1) 0.9 (2)
Birth order, mean (SD) 1.8 (0.86) 1.8 (1.03) 1.8 (0.95)
Birth defect, %(n) 4.3 (5) 34 4) 3.8(9)
Any infections during the first year of 0.7 (1.12) 0.9 (1.31) 0.8 (1.22)
child’s life (number), mean (SD)
Chronic disease, %(n) 7.7 (9) 8.5(10) 8.1(19)
X-ray before disease diagnosis, %(n) 31.6 (37) 37.6 (44) 34.6 (81)
Number of X-rays before disease diagnosis, 2.0 (1.34) 1.9 (2.09) 1.9 (1.72)
mean (SD)
*Marginal significance (p-value between 0.05 and 0.1)
**p-value <0.05
*#*p-value <0.01
Table 1-c. Pregnancy related factors
Characteristics Cases Controls Total
n=117 n=117 n =234
Delivery mode, %(n)
Vaginal 74.1 (86) 71.6 (83) 72.8 (169)
C-section 25.9 (30) 28.4 (33) 27.2 (63)
Term of delivery (months), mean (SD) 8.9 (0.32) 8.7 (0.79) 8.8 (0.56)
Mother’s BMI before pregnancy, mean
(SD) 22.6 (3.94) 22.5(3.81) 22.5(3.88)
Breastfeeding, %(n) 93.9 (108) 90.5 (105) 92.2 (213)
Breastfeeding duration (months), mean
(SD) 14.0 (8.59) 14.2 (8.31) 14.1 (8.45)
Folic acid during pregnancy, %(n)** 38.3 (44) 53.4 (62) 45.9 (106)
Coffee drinking during pregnancy,
% (n)
Yes, daily 68.7 (79) 58.6 (68) 63.6 (147)
Yes, not daily 12.2 (37) 19.8 (23) 16.0 (37)
No 20.3 (47) 21.6 (25) 20.3 (47)



Characteristics Cases Controls Total
n=117 n=117 n =234
Coffee consumption during pregnancy 2.1 (0.91) 2.0 (0.89) 2.0 (0.9)
(cups/day), mean (SD)
Alcohol usage during pregnancy, %(n)
Yes 0.0 (0) 0.0 (0) 0.0 (0)
Yes, less than weekly 7.8 (9) 5.2(6) 6.5 (15)
No 92.2 (106) 94.8 (110) 93.5(216)
Ultrasound number during pregnancy, 4.7 (2.33) 5.3(2.93) 5.0 (2.63)
mean (SD)
X-ray exposure during pregnancy, 0.0 (0) 5.2(6) 2.6 (6)
%(n)**
Trimester, %(n)
First 16.7 (1)
Second 83.3 (5)
Third 0.0 (0)
Antibiotic usage during pregnancy, 10.4 (12) 6.9 (8) 8.7 (20)
% (n)
Illness during pregnancy, % (n) 40.0 (46) 35.7 (41) 37.8 (87)
Oral contraceptive usage, %(n) 3.5(4) 4.3 (5) 3.9(09)
Miscarriages before getting pregnant, 21.9 (25) 21.7 (25) 21.8 (50)
% (n)
Number of miscarriages, mean (SD) 1.5 (0.71) 1.54 (1.33) 1.52 (1.02)
Induced abortions before getting 30.7 (35) 12.2 (14) 21.4 (49)
pregnant, %(n) ***
Number of induced abortions before
getting pregnant, mean (SD) * 1.8 (1.58) 3.2 (2.46) 2.1(2.02)
Horrifying/terrifying events during the
pregnancy, %(n)*** 37.6 (44) 19.7 (23) 28.6 (67)
Second hand smoke exposure during
pregnancy, %(n)
Daily 25.2 (29) 20.9 (24) 23.0 (53)
Less than daily 40.0 (46) 35.7 (41) 37.8 (87)
Never 34.8 (40) 43.5 (50) 39.1 (90)

*Marginal significance (p-value between 0.05 and 0.1)
**p-value <0.05
*#*p-value <0.01
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Table 1-d. Parental and family characteristics

Characteristics Cases Controls Total
MOTHER n =117 n =117 n =234
Mother’s age at the time of the interview 3391 (4.89) 33.24(5.97) 33.57(5.43)
(years), mean (SD)
Mothers education, %(n)
Elementary or secondary school 33.6 (39) 27.4 (32) 30.5 (71)
Professional technical education 28.4 (33) 35.0 (41) 31.8 (74)
Institute/University or post-graduate 37.9 (44) 37.6 (44) 37.8 (88)
Chemical exposure within 24 months 1.7 (2) 5.1(6) 3.4 (8)
before getting pregnant, %(n)
Marital status, %(n)
Married 93.2(109)  96.6 (113) 94.9 (222)
Widowed 1.7 (2) 0.0 (0) 0.9 (2)
Divorced/separated 5.1(6) 3.4 (4) 4.3 (10)
Ever cigarette smoking, %(n) 2.6 (3) 5.1(6) 3.8(9)
Current cigarette smoking, %(n) 0.0 (0) 0.9 (1) 0.45 (1)
Alcohol usage, %(n)*
Never 47.0 (55) 56.0 (65) 51.5 (120)
Less than 1 drink in a month 44.4 (52) 35.3 (41) 39.9 (93)
1-3 drinks in a month 8.5(10) 5.2(6) 6.9 (16)
1-3 drink in a week 0.0 (0) 3.4 (4) 1.7 (4)
FATHER
Father’s age (years), mean (SD) 38.6 (6.23) 37.8(7.85) 38.2 (7.04)
Father’s education, %(n)
Elementary or secondary school 47.9 (56) 41.0 (48) 44.4 (104)
Professional technical education 20.5 (24) 19.7 (23) 20.1 (47)
Institute/University or post-graduate 31.6 (37) 39.3 (46) 35.5(83)
Father’s occupation during 24 months
prior the wife’s pregnancy, %(n)
Agricultural worker 20.5 (24) 15.4 (18) 17.9 (42)
Electrician 3.4 (4) 5.1(6) 4.3 (10)
Driver 12.0 (14) 14.5 (17) 13.2 (31)
Mechanic 5.1(6) 1.7 (2) 3.4 (8)
Other 59.0 (69) 63.2 (74) 61.1(143)
Father’s ever smoking, %(n) 83.6 (97) 76.7 (89) 80.2 (186)
Father’s currently smoking, %(n)
Yes, daily 62.8 (75) 67.5(79) 65.5 (154)
Yes, less than daily 6.8 (8) 2.6 (3) 9.4 (11)
No 16.2 (19) 14.5(17) 30.8 (36)
Fathers daily smoked cigarette number 21.9(9.82) 20.9(9.49) 21.4 (9.66)

(unit), mean (SD)
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Table 1-d. Parental and family characteristics

Characteristics Cases Controls Total
MOTHER n=117 n=117 n =234
FAMILY CHARACTERISTICS
Second hand smoke exposure of the child
before getting the disease, %(n)
Daily 21.4 (25) 17.9 (21) 19.7 (46)
Less than daily 33.3(39) 28.2 (33) 30.8 (72)
Never 45.3 (53) 53.8 (63) 49.6 (116)
Smokers in the households, mean (SD) 1.0 (0.76) 0.9 (0.72) 1.0 (0.74)
Binge drinking in family, %(n)
Yes 6.8 (8) 6.0 (7) 6.4 (15)
No 86.3 (101)  90.6 (106) 88.5(207)
Don’t know/not sure 6.8 (8) 3.4 (4) 5.1(12)
Core family member with diagnosed 34.2 (40) 23.1(27) 28.6 (67)
cancer, %(n)*
Blood ties among parents, %(n) 3.4 (4) 2.6 (3) 3.0(7)
Blood ties among grandparents, %(n)* 0.9 (1) 4.3 (5) 2.6 (6)
*Marginal significance (p-value between 0.05 and 0.1)
**p-value <0.05
*#*p-value <0.01
Table 1-e. Family environmental exposures
Characteristics Cases Controls Total
n=117 n=117 n =234
Drinking water, %(n)
Municipal/tap water 85.3 (99) 85.2 (98) 85.3 (197)
Wells water 9.5(11) 6.1(7) 7.8 (18)
Bottled water 2.6 (3) 2.6 (3) 2.6 (6)
Filtered water 2.6 (3) 6.1 (7) 4.3 (10)
Pesticide usage, %(n) 21.6 (25) 18.4 (21) 20.0 (46)
Frequency of pesticide spray duringa 3.8 (3.93) 3.4 (2.54) 3.6 (3.24)
year, mean (SD)
Pesticide/herbicide sprayer, %(n)
The mother 2.6 (3) 1.7 (2) 4.3 (5)
The father 7.7 (9) 9.4 (11) 17.1 (20)
Another worker 11.1(13) 5.9(7) 17.1 (20)
Child’s presence during sprays, %(n)*
Often 0.0 (0) 0.9 (1) 0.43 (1)
Sometimes 5.12 (6) 0.9 (1) 2.9(7)
Never 16.2 (19) 15.4 (18) 15.8 (37)
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Table 1-e. Family environmental exposures

Characteristics Cases Controls Total
n=117 n=117 n =234
Fruit washing under running water 96.2 (25) 80.0 (16) 89.1 (41)
before giving to the child, %(n)*
The average age of the house (years), 35.9 (16.07) 32.8 (18.15) 34.4(17.11)
mean (SD)
House heating mode, %(n)
Hot water (e.g., Baxi) 33.6 (38) 38.9 (44) 36.3 (82)
Electric heater 9.7 (11) 10.6 (12) 10.2 (23)
Chimney stove, which burns gas, oil,  16.8 (19) 15.0(17) 15.9 (36)
or kerosene
Wood or coal stove 34.5 (39) 33.6 (38) 34.1(77)
Dung cake stove 5.3(6) 1.8 (2) 3.5(8)
Housing conditions, %(n)
Good 32.5(38) 26.1 (30) 29.3 (68)
Average (meets basic needs) 61.5(72) 67.8 (78) 64.7 (150)
Poor 6.0 (7) 6.1(7) 6.0 (14)
Chemical industries within 10km from 13.7 (16) 12.2 (14) 12.9 (30)
the house, %(n)
Mining dump within 10km from the 7.7 (9) 14.8 (17) 11.2 (26)

house, %(n)*

*Marginal significance (p-value between 0.05 and 0.1)

**p-value <0.05
*#*p-value <0.01
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Table 2.1 Simple logistic regression analysis between the cancer status and its
potential risk factors

Characteristics OR 95% CI P-value
Yerevan residents 0.65 0.38-1.13 0.129
Gegharkunik residents 2.93 0.91-9.49 0.073
Artsakh residents 9.67 1.20-77.57 0.033
Living borderline 2.00 0.82-4.92 0.130
Family member with diagnosed cancer 1.73 0.97-3.08 0.061
Father’s agricultural work 1.42 0.72-2.78 0.308
Mother’s usage of alcohol

Never* 1.00

Less than a drink in a month 1.52 0.88-2.62 0.130

1-3 drinks in a month or week 1.20 0.47-3.09 0.706
No exposure to second-hand smoke during 0.69 0.41-1.18 0.177
pregnancy
Folic acid usage during pregnancy 0.54 0.32-0.91 0.021
Having any induced abortions before getting 3.19 1.60-6.35 0.001
pregnant
Mean number of abortions before pregnancy 0.70 0.50-0.98 0.042
Horrifying/terrifying events during the pregnancy  2.46 1.37-4.44 0.002
X-ray exposure during pregnancy 0.49 0.43-0.56 0.999
Blood ties among child’s grandmother- 0.19 0.02-1.69 0.138
grandfathers
Second-hand smoke exposure to a child 1.41 0.84-2.36 0.192
Fruit washing under running water before giving 1.72 0.86-3.41 0.124
to the child
Mining dump within 10 km from the house 0.48 0.21-1.13 0.092

*Reference group.



Table 2.2 Simple logistic regression analysis between child’s exposure to second-hand
smoke and factors potentially related to childhood cancer

Characteristics OR 95% CI P-value
Family member with diagnosed 1.11 0.63-1.95 0.726
cancer

Having a father doing agricultural 1.57 0.79-3.08 0.195
work

Folic acid usage during pregnancy  0.60 0.36-1.01 0.057
Induced abortions before getting 1.43 0.75-2.70 0.275
pregnant

Horrifying/terrifying events during ~ 1.31 0.74-2.31 0.353
pregnancy

Mean number of induced abortions  1.45 0.93-2.25 0.104

before pregnancy

Table 2.3 Association between cancer status and child’s second hand smoke exposure
controlled for the confounder

Characteristics OR 95% CI P-value
Second-hand smoke exposure 1.25 0.74-2.12 0.390
Folic acid usage during pregnancy 0.55 0.33-0.94 0.028

Table 3. Multiple logistic regression model of determinants of childhood cancer in
Armenia (n=229)

Characteristics aOR 95% CI P-value
Folic acid usage during pregnancy 0.54 0.31-0.94 0.030
Induced abortions before getting 2.94 1.45-5.96 0.003
pregnant
Horrifying/terrifying events during 2.19 1.18-4.07 0.013
the pregnancy
Family member diagnosed with 1.71 0.93-3.18 0.085
cancer

Model of fit statistics: Hosmer & Lemeshow goodness of fit

test,p=0.615

ROC AUC=0.699
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Figures

Figure 1. Childhood cancer incident cases during 2008-2018 years among less
than 18 years old children in Armenia
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Figure 2. Flow chart outlining the study sample selection
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Figure 3. Three-year childhood cancer incidence per 100 000 population aged 0-

14 years
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Figure 4. Receiver operating characteristic curve of the final predictive model of
determinants of childhood cancer in Armenia
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Appendices

Appendix 1. Medical Record Review Form

General Information

ID# |  (Patient ID/Medical card ID)
Date of birth / /

Patient sex Male Female
Date of admission / /

Main clinical diagnosis
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Interviewer’s name (ID)

Appendix 2. Journal Form

Name of the

Birth

ID # Address Caregiver’s phone Adm. Date Attl Att2 Att3

child (first, last)

date

RESULT CODES (RCO)

1.

2
3.
4

Completed interview

. No such case (wrong name, wrong address)
Mother or caretaker is not available

. No response (nobody answers the call)

5. Refusal

6. Respondent doesn’t understand Armenian
7. Postponed interview

8. Incomplete interview

9. Died

10. Other
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Appendix 3. Informed Consent Form
Ppwqtl hwdwdwjiwughp b Jwutwygh uphthiquyghti &

Punl 2kq: Bu Uwtnpwlj td: Gu dwjujut upnibtwpwbinipjut b
ninmgpupwinipjub pdholy opphliwnnp b, twl' Zwjwunwth wdkphlyub
hudwjuupuith Zutpuwhtt wnnpewwwhnipjut puduh wjwupunwlwb Ynipup
niuwting: Ujdd, tu wopuwnnmd BU hd dwghunpnuwljwt ptqh 4pw, npt
niuntdtwuhpnud £ Zujuunwiinid dwtljuljut punglitinh qupqugudwt nhuljh
gnpénuutpp: Qtp hkpwpinuwhwdwpp npudwnpl] B wpnibwpubulju
yEuwnpnup: Mubkd dEY hwpg wwpqbnt hwdwp, wpngnp Jupny tp (huk) dkp
htwnwgnunipjut dwubwljhg:

(Zwpgugpniguuph hwdwyp) Gu Zuyjwunwh wdbkphljjut hwdwjuupuuh
Unnnowywhwlu swnwnipniuttph hblnwgnundwu b qupgqugdw Eunpnihg
Ed: Pl wimtn £ Uydd Zwmipuyhtt wpnnowyyuhmpjut puduh wdupunwlju
Ynipuh ntuwbinnh plqh sppwwljubpnid hpwjuwbwgynid £ dh hbnnwgnuupnit,
nnh tyuunuli |k Zujuunutnud dwijujut pungltnh qupgqugdwt nhuljh
gnpénuutiph pugwhwjnnidp: Gu quiqubhwpnid B wpnibwpwbwljut JEtnpnth
Ynnuhg mpudwunpws hipwpinuwhwdwpny: Niubd kY hwpg wwpgbne hwdwnp,
wnpnp Jupnn bp (hub) dbp hblnwgnunnipjut dwutwlhg, ph ns:

Qtp nwbp phulpni Ut nupkljub winii-wqquuniuiny Epkpow, nyg
Jtpoht UEY-Ephnt mwupdw pupwugpnid hbnwgnungbty jud pniddby b
wpnitbwpwbwlub jEtnpnund:

Gpt 12 — Cunphwljwnipjnit hwjntbk] dwubtwljghtt b wjwpunky:

Ephk, USN - Lyuind bp, ph ni U htan kp jununid, htnn dhuyl, bpb
yunwuiwingp duyph £ akpljuyugimd bp hpugkly hwdwdwjinigpyui
wuydwtkpp: Gpk wuunwuiwunnp duypp sk wyw tkpluyugpkp
htwnwgnunipjut dwbpudwuttpp, b hEpwhinuwquightt yuwnmwupowunnhg
hunptp Epkjuwgh dnp hipwpinuwhwdwpp:
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Zuyuunwith wdkphjjuwt hwdwjuwpwb
Zwupuyht wnnnowywhnipju ulnijnbtn
Ghunwhbnwugnuujuwi Ephluyh phy 1 hwitdtwdnnnyg
Ppuqtl hwdwdwyunipjub &b

dhptwghp-Uwtjuljub punglitinh qupquguwt nhuljh gnpénuttpp Zujuunwinid
ZEnwugnuuljut phu/ntjujuputp-Utwhhn Ydhpgut, Lniuhtul Uppuhwdjut

Punl 2kq: Bu Uwtnpwljt b, dwtjulwut wpnibwpwtnipyub b
ninnigpwpwinipjutt pdhol-opphtwnnp b, tu twlb Zwywunwih wdkphljjut
huwdwjuwpwith Zutpuwjhtt wennewwwhnipyut wlnintnh wjupnwlut
Ynipuh ntuwing td: Uktp wjuwpunuwlut wojpwnwuph opowtimfjutpnid
hpujuwbwginid Gup ntuntdtwuhpnipinily, nph tyuwwnwlu £ puguhwjnty
Zujuunwinud dwjujut pungltnh qupgqugdwt phuljh gnpéntutpp:
Munmdtwuhpnipniut hpujwbwugynid | ayt 230 dwyptph opowtnud, nid
tptluwtkph wwuphpp 14 nwupkjw ud thopp kb, b Jipetipu hbnwgqnndbt Whwud
pnidnid B unnwgh] Uwtiljuljut pungytnh b wpjut hhquunnipniutbph
Ykunpnt Upniwpwbalub Jenpnind:

(Zupgugpniguuph hwdwp) Gu Zujuunwith wdkphljut hwdwjuwpwih
Unnnowywhwlu swnwnipniuttph hblnwgnundwu b qupgqugdw Eunnpnihg
Ed: PU wmtnit E: Ukup wwpunuwljwt wohiwwnwtph sppwtiwljutpnid
hpuwlwiuwgunud Eup Uvh hEnmwgnuipinil, nph tywnulji E Zuyjuunwinid
dwtjuljub pungitinh qupqugdwu nhuljh gnpéntutph puguhwjnnudnp:
Mundtwuhpnipnitt hpujwiwugynid | ayt 230 dwypkph opowtnud, nid
tptluwtph wwuphpp 14 nwupkjw ud thopp kb, b Jepetipu hbnnwgqnngbt Whwud
pnidnid B unnwgh] Uwtiljuljut pungytnh b wpjut hhquunnipniutbph
Ykunpnt Upnibwpwbalub Jenpnind:

“nip hpwyhpywsé bp dwutwlgl] wju hbnnwgnunipjuup, pwth np yEpgtpu 2kp
Eptluwt whinnpnoyt) Wwd pnidnud | uinugl] Uwjujut pungltnh b wpjut
hhjwinnipniuubkph Yenpnt Upymitwpubulut §Einpninud, npntnhg b kp
Yntnwljunughtt ndjuubpp yEpgyk) B QEp dwubwljgnipiniip wyju hwpgdwup
uvwhdwbwthwlynid £ vhuyt wju hinpwinuwjhtt hwpguqpnygny, npp jukth 15-20
pnuyk: Gu Jhuunpkh 2Eq dwutwlgh] wju hbnnwgnuunipjuup b Yhudky 2tEp
thnpdwnnipjudp kpkjeugh hhjwinubugnit bwunpnnn dudwbuljwhun]wush
Jbpwpbpyuy: Zupgbpp hhdbwlwinid Jekpupkpyniud Bu hnhnipjut pipwgpnid,
npuithg wpwe b htwin npny gnpénuubkph, npnug Bupwplyt) kp Inip (duypp) b dkp
Epbjuwi:
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Qbp dwubtwljgnipjniit wyju hknwgnunipjutp judwynp b Qtq nshus sh
uyununid, tphk Fnip hpwdwupytp dwubtwljgh] wyu hblnwgnunipjutp: Fnip jupnn
tp hpwdwpyb] yuunwupwil] gutjugus hupgh jud guuljugus yuwhh
punhwwnt] hwpguqpnuygp: bp dwubwlgnipiniup wyju hbnnwgnunipyutp npbk
Junwtg sh ubpjuyuginid 2kq hwdwp, b sdwubwlglint jud guuljugus yuhh
punhwnbint wupuquynid sh wqnph Upnibwpwbwljut JEunpnunid dkp ikpughu
Jud wywqu pniddwt ypu: REp Ynnuhg mpudunpjus ndjujubpp juplnp Gu
htwnwgnunipjut hwdwnp: Uju hwpguqpniyghtt 2Ep dwutwlgnipniun sh
Eupwunpniud nplk ninnuljh pwh Qtq hwdwp, puyg kp dwubwljgnipiniup jupnn k
oqut] wykih juy hwuljwbiw) wyt gnpéntiikpp, npnug huljnnnipiniup Jupny k
tyuwuwnb] tpkuwttph wnnnonipjut ywhwywiudwp:

Qtp Ynnuhg mpudunpyusd ndjujubpp, husybu b pdojuljut ndjuubpp
qunuuh ki ywwhybknt b ogrnugnpdybnt ki vhwyyt wyu htlnwgnunipjut
tywwnwlny: tp wuniup, hwugkt jud hknpwhuinuwhwdwpp skt tyybine
hwupguwptpphlh ypw jud hbnnugnuunmipjut nplk qElnygh dke b Aknppipdus
poinp nyjuubipp wwhybint B qununuh: bp jnttnwljunuwht ndjujukpp
nstismugykt nyjutiph hwjwpwgpnidhg wadhowytu hkwnn:

Bpt Tnip niukp hbnmwqu hupgtp nyjw hblnwgnunnipjut dwuht, jupnn bEp
Juuyt) widhpwuybu hbnwgnuumppub nEjujup Ghwhhn Ysdhp&uiht (+374
60) 612562 htnwunuwhwdwpny: Gptk tnip Jupsdniwd tp, np hbnnwgnunnipjut
pupwugpnid Qtq htwn (uy skt JEpwptpyl) Wwd hbnwgnunmpniup QEq Juwu £
hwugpky), Jupnn Ep quuquhwpty 2U.z-h Ephjuyh hwtidtwdnynyh hwdwlupgny’
Juipnnihh Zwpmudjuthty, hknbjw hkpwpuinuwhwdwpny (010) 6125 61:
Zudwdw Jo bp dwubwlghy:

Cunphwljunipnii:
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Interviewers introduction to the participant

Hello. I am Manushak and I am pediatric hematology/oncology resident-doctor and a
graduate student of the Master of Public Health program at the American University of
Armenia. Currently, I am working on my master thesis and it is dedicated to the investigation
of risk factors of pediatric cancer in Armenia. Your telephone number was provided by
Hematology Center. I have a question to clarify whether you can be a participant to our
study, or not.

(Fort the interviewer) I am from the American University of Armenia's Health Services
Research and Development Center. My name is . In the scope of master thesis project,
a research is being carried out, which aims to assess risk factors of pediatric cancer in
Armenia. Your telephone number was provided by Hematology Center. I have a question to
clarify whether you can be a participant to our study, or not.

Does anyone live in your house with ~ age and name, who recently
diagnosed or received treatment in the Hematology Center.

* [f NO — thank and finish

* [f YES — Ask whether the interviewer is mother or not then go to the consent form. If the
phone number belongs to the person other than the mother, present the study, and ask the
contact number of the patient’s mother from the phone call responder.
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American University of Armenia
Turpanjian School of Public Health
Institutional Review Board #1
Consent form

Title-Risk factors of childhood cancer in Armenia
Research team/Advisors-Anahit Demirchyan, Lusine Abrahamyan

Hello. My name is Manushak, I am pediatric hematology/oncology resident doctor and [ am a
graduate student of the Master of Public Health program at the American University of
Armenia. In the scope of master thesis project, a research is being carried out, which aims to
assess risk factors of pediatric cancer in Armenia. The research is conducted among 230
mothers, whose children are 14 and less, and were recently diagnosed and/or received
treatment at the Pediatric Cancer and Blood Disorders Center of Armenia (PCBDCA) in the
Hematology Center (HC) after Prof. Yeolyan.

(Fort the interviewer) I am from the American University of Armenia's Health Services
Research and Development Center. My name is . In the scope of master thesis project,
a research is being carried out, which aims to assess risk factors of pediatric cancer in
Armenia. The research is conducted among 230 mothers, whose children are 14 and less, and
were recently diagnosed and/or received treatment at the Pediatric Cancer and Blood
Disorders Center of Armenia (PCBDCA) in the Hematology Center (HC) after Prof.
Yeolyan.

You are invited to participate in this study, as your child diagnosed and get treatment at the
Pediatric Cancer and Blood Disorders Center of Armenia (PCBDCA) in the Hematology
Center (HC) after Prof. Yeolyan, from where your contact information was extracted. Your
participation in this study will involve only the current telephone interview that will last 15-
20 minutes. I would like to ask you to participate in this study to share some additional
details about the experience before the child getting the disease. The questions are mainly
about the possible risk factors, which you and your child have been exposed before or after
the child birth.

Your participation in this study is voluntary. There is no penalty if you refuse to participate in
this study. You can skip any questions you do not want to answer or even stop the interview.
Your participation in the study poses no risk for you and not participating or withdrawing
from the study at any time will not affect your current or future treatment at the Hematology
center. The information received from you is important for the study. There is no direct
benefit from the participation in this study, but your participation will contribute to better
understanding the risk factors of pediatric cancer and the control of that factors could lead to
prevention of child health.

The information provided by you and the data obtained from the medical records/charts are
fully confidential and will be used only for the study. Your name, contact information and
other identifiable information will not appear on the questionnaire and final report. Your
contact information will be destroyed upon the completion of data collection.
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If you have any questions regarding this study you can contact the Principal Investigator of
this study, Research Assistant Professor of the Gerald and Patricia Turpanjian School of
Public Health, Dr. Anahit Demirchyan at 060 61 2562. If you think you have been hurt by
participating in the study or feel you have not been treated fairly you can contact the
American University of Armenia Human Protections Administrator, Varduhi Hayrumyan at
(060) 61 25 61.

Do you agree to participate?

Thank you.
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Appendix 4. Questionnaire for Telephone Interview with Mothers

Questionnaire: Risk factors of Pediatric Cancer in Armenia

Interviewer ID
Interview date /1 (yyyy/mm/dd)

Interview start time __:  (hh:mm) 24-hour format

1. Family sociodemographic

1. In what marz of Armenia do you live?

. Yerevan

. [ Aragatsotn

. [ Ararat

. O Armavir

. [ Gegharkunik
. [ Kotayk

. O Lori

. O Shirak

. Syunik

10. O Tavush

11. O Vayots Dzor
12. O Artsakh

O 00 3 O U K~ W N —

2. What is your residential status?

1. O City
2. O Village

3. How many people live in your family?

persons

4. Is your city/village located in a border?
(Read the options)

1.0 Yes
2.0 No

5. How would you rate your family’s general standard of
living?
(Read the options)

1. O Substantially below
average

2. [ Little below average
3. O Average

4. O Little above average

5. J Substantially above
average
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In average, how much money does your family spend
monthly? (Read the options)

O Less than 50.000 drams

2. 0 From 50,000 — 100,000
drams
3. U From 100,001 — 200,000
drams
4. [ From 200,001 — 300,000
drams
[ Above 300,000 drams
6. [ Refuse to answer
2. Parental demographics
2.1 MOTHER
7. What is your year of birth?  (yyyy)
8. What is your completed educational level? 1. O School (less than 9 years)
(Read the options) 2. O School (10-12 years)
3. O Professional technical
education
4. O Institute/University
5. 0 Post-graduate
9. Did you work with chemicals, gas, benzene, fumes or 1.0 Yes— 1.1 Name the
other harmful products within 24 months prior to product
getting pregnant with this child?
2.0 No
10. What is your marital status? (Read the options) 1. O Married
2. [ Single
3. 0 Widow/Widowed
4. O Divorced/Separated

2.1.1 Smoking

11. Have you ever smoked cigarettes? 1. O Yes
2.0 No,=> Go to Q15
12. Do you currently smoke cigarettes? 1. O Yes, daily
2. O Yes, less than daily, =>
Go to Q15
3. ONo,=> Goto QIS5
13. How many cigarettes per day do you smoke? cigarettes
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2.1.2 Alcohol usage

14. On average, how often do you use alcohol containing 1. O Never
drinks (vodka, wine, cognac)? (One portion drink includes| 5 [ [ ess than 1 drink a week
1 glass wine or 1 bottle beer or 1 small glass cognac, 3 [ 1-3 drinks a week
liqueur or vodka) )
4. [0 4-6 drinks a week
5. 0 7-13 drinks a week
6. [ 14 drinks or more a week
2.2 FATHER
15. What is the child’s father’s year of birth? (Yyyy)
16. | What is child’s father’s completed educational level? 1. O Secondary school (less than
(Read the options) 10 years)
2. [ High school completed
(10-12 years)
3. O Professional technical
education
4. O Institute/University
5. [0 Post-graduate
17. Did the child’s father do the following work during 24 1. O agricultural worker
months prior to your getting pregnant with the child? 2. [ electrician
(Read the options) 3 [ driver
4. [0 mechanic
5. O Other — specify
2.2.1 Smoking
18. Has he ever smoked cigarettes? 1.0 Yes
2.0 No => Go to Q22
19. Does he currently smoke cigarettes? 1. O Yes, daily
2. [ Yes, less than daily =>
Go to Q22
3. O No=> Goto Q22
20. How many cigarettes per day does he smoke? cigarettes
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2.3 Family characteristics

21. How many of your household members currently smoke?
22. How often do people smoke in the same room where your | 1. [ Daily
child is present, before the child get sick? 2. [ Less than daily
3. O Never
23. | During your pregnancy or after your child birth, does 1.0 Yes
anyone drink alcohol containing drinks 5 or more times 2. [0 No
every day (e.g., 5 glasses of wine, or 5 bottles of beer or 5 3. [0 Don’t know/Not sure
little glasses of cognac, vodka or liqueur). '
24, Does any of your core family members, or any of the 1. O Yes — 1.1 Relationship with
child’s grandfathers, grandmothers, aunts or uncles ever the child
suffered from cancer? 2. [0 No
25. | Do you have blood ties with the child’s father? 1.0 Yes
2.0 No
26. | Whether any of the child’s grandmother-grandfathers have | 1. [0 Yes
blood ties with each other? 2. [0 No
3. Child health
27. What was the birth weight of your child? (g) 1. O Less than 2500
(Read the options) 2. O From 2500 to 4000
3. O More than 4000
4. 0 Don’t remember
28. What is the order of the child in the family? _ -thchild
29. Did your child have any birth defect? 1.0 Yes
2.0 No
30. How many times had your child been diagnosed with any ___ times

infections during the first year of his/her life: including
flue or other viral diseases? (Put 0 if none)

31. Was the child diagnosed with any other chronic disease

1.0 Yes => 1.1 if yes, specify what

before getting ill with the current disease? disease
2.0 No
32. Did the child have any exposure to X-ray before getting 1.0 Yes => 1.1 if yes, specify, how
ill with the current disease? many times
2.0 No
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4. Pregnancy related factors

33. | How did you deliver the child? 1. O Vaginal
(Read the options) 2. [0 C-section
34. | At what pregnancy month did you deliver the child? | 1. (month)
2. [0 Don’t remember
35. | What was your average weight before getting 1. O kg
pregnant with this child? 2. [ Don’t know
36. | What is your average height? 1. O cm
2. [ Don’t know
37. | Did you ever breastfeed your child? 1.0 Yes, => 1.1 If yes, for how long?
Specify months weeks
2.0 No
38. | Have you taken folic acid during pregnancy with this| 1. [J Yes
child? 2. [0 No
39. | Have you taken coffee during pregnancy? 1. O Yes, daily => 1.1 How many cups
(Read the options) per day?
2. [0 Yes, not daily
[ No
40. | Were you using alcohol containing drinks O Yes, weekly or more often
during pregnancy with this child? 2. O Yes, less than weekly
(Read the options) 3 [O0No
41. | How many times did you undergo ultrasound during times
pregnancy? (Put 0 if none)
42. | Were you exposed to X-ray during pregnancy? 1.0 Yes, => 1.1 How many times?
2.0 No — Go to Q45
43. | Trimester of pregnancy at X-ray exposure: (Mark all| 1. [ First
that apply) 2. O Second
3. O Third
44. | Have you taken antibiotics during pregnancy? 1.0 Yes
2.0 No
45. | Have you had any illnesses during pregnancy with | 1. [0 Yes, — 1.1 Please, specify the
this child? disease
2.0 No
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46. | Have you used oral contraceptives before getting 1. O Yes
pregnant with this child? 2 [0 No
47. | Did you have miscarriages before getting pregnant | 1. [0 Yes, => 1.1 How many times?
with 2. No
this child?
48. | Did you have induced abortions before getting 1.0 Yes, => 1.1 How many times?
pregnant with this child? 2 [0 No
49. | Have you experienced any horrifying/terrifying 1. O Natural disaster OYes | ONo
event to you during the pregnancy with this child, (earthquake, flood, fire,
such as: (read the options, mark all that apply) etc.)
2. [ Violence toward OYes | LINo
yourself (e.g., beating,
rape, stabbing,
gunshot)
3. 0O Life threatening OYes | OONo
accident (e.g.,
automobile)
4. [ Sudden OYes | LINo
(unexpected) death
of a loved one
5. O Participation in OYes | ONo
war-related events
6.0 Other terrifying event| LJYes | CINo
— 6.1. Please, specify:
50. | (Ask only mothers who reported ever smoking) . O Daily
How often did you smoke when pregnant with this | 5 [ Less than daily
child? L] Never
(Read the options)
51. | How often did people smoke in the same room with O Daily

you when you were pregnant with this child?
(Read the options)

2. O Less than daily
L] Never
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5. Family environmental exposures

52. | What is the source of drinking water you use in your house? | 1. [0 Municipal/tap water
2. [0 Wells water
3. O Bottled water
4. O Filtered water
53. | Do you have a back yard/garden where you use pesticides? | 1. [0 Yes
2. O No => Go to Q58
54. | On average, how many times per year do you spray the
garden with pesticides?
55. | Who usually carries the procedures of spraying the garden 1. O The mother (you)
with pesticide/herbicides? 2. [ The father
3. O Other worker
56. | How often is the child present during these sprays (pesticide | 1. [0 Often
usage)? 2. O Sometimes
3. O Never
57. | Do you wash fruits under running water (in general or from | 1. [J Yes
your garden) before giving it to the child or the child does it | 5 o
before eating those?
58. | How many years ago your house was constructed (if don’t years
remember, record an estimate)?
59. | What is the mode of heating of your house mainly? 1. [ Hot water (e.g., Baxi)
(Read the options) 2. [ Electric heater
[ Chimney stove, which
burns gas, oil, or kerosene
4. [ Wood or coal stove (with
chimney)
L1 Stove for atar burn
O Oil-fired stove, without
chimney, “Fujica”
U] Fireplace
I Other,
specify
9. U Not heated
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60. | How would you rate your housing conditions? 1. O Good housing conditions
(Read the options) 2. O Average housing conditions
(meets basic needs)
3. O Poor housing conditions
4.0 Other
61. | Are there any chemical industries within 10 km from your 1. O Yes
house? 2. [0 No
62. Is there a mining dump within 10 km distance from your 1. O Yes
house? 2. [0 No
Interview end time__ :  (hh:mm) 24-hour format
Thank you!
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Zupguown. Uwujulwb pungltnh nhuljh gnpénuutpp Zujuwunwinid

Zuipgugpnigujuph SZ
Uduwphy _ _ _ _/ _/_ _ (mwupph/wdhu/op)
Uljudwt dwd _ _ _(dunI:pnulh‘ 24-dudju Ahwsuthny)

1.Cuwnwhph unghw-dnnnypnugpuljui nyju)ukp

1.

Zuyuunuith n'p dwpgnid bp phwlpynud:

9.

© NOoO Ok wDd=

O Bphwl

O Upwquénunt
O Upwpuwwn

O Updwyhp

0 @bEnwppniuhp
0 Ynwwyp

O Lnnh

O Chpul

O Ujniuhp

10.0 Swiniy
11.0 duyng Anp
12.0 Upguiju

Upkp' Qp plwjwiuypp punu'p b, ph gymun;

1. 0 Lunup

2

. O Gynin

Lwlih” wbdhg t punlugus 2bp pinwihpp:

dwnn

Qtp gninp/punupp hwdwpyni?d k, wpynp,
uwhdwbwght:

N —

.0 Ujn
O Ny

Cunhwimp wodudp, hiswk u §ghuwhuinkhp
Qbp ptnwthph ynipwlwb Jh&wyp:
(Qupnugkp wunnwuuwbbbpp)

0 Uhghthg punjuljuithh pupdp
0 Uhghtuhg phs pupdp

O Uhoht

[ Uhghthg phs gusp

0 Uhghthg punjwljuths gudp

Uhohtinid wduwlwi nppu’tn gnidwp k
dwijuunid Qtp punwhpp: (Quppugkp
wwwnwuluwmbbkpn)

L T ol A o

O 50,000 npuuhg wuljuu

0 50,000 — 100,000 ppud

0 100,001 — 200,000 npud

0 200,001 — 300,000 npud

O 300,000 gpud b wykih

O Zpuwdwpynud bl quwnwupuwbly
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2. Ounnubtph dnpnyppugpuljutt ndjuyubkp

2.1 Uwyp
7. vagpnud B ol Qbp Shtngub mupbphyp: (nwunh)
8. Bty Yppnipinih mbp: (Quppugkp 1. 0 Typng (9 muph jud yuljuu)
wunnwupnubakpp) 2. 00 Typng (10-12 vawph)
3. O Uhohtt twutiwmghtnnuljut
Yppnipjnt
4. O Puunhunnin/Zudwjuupui
5. O zknnhuyndwjhte
9. Uju tpkjowyny hphwiwnit btwjunpnnn 24 1.0 Ujn — 1.1 Lotip, hlts yniph htin
wudhultph pupwugpnid knip ulzluulmhnl tp
wpmynp phuhwlub Wynipbph, quqbph, pkughth, | 2.0 0y
Shup, Jud wy Jurnwbuquynp ynmiptph htwn:
10. | Pusuhup’t b dkp wintubwlub 1. 0 Udniubmgus
Jupquihdwlp: (Guppuwgkp yunwupnmbbkpp) | 2. O Qudniubugud
3. 0 Ujph
4. O Udnrubwnidywd
2.1.1 Olukp
11. | bpplk sjuwjunn sjuk’| bp: 1.0 Ujn
2.0 Ny, => Ubaghly hupg #14
12. | dnip tkpluynidu Sjun U bp: 1. 0 Ujn, wdkl op
2. 0 Ujn, ny wdkb op, => Uaghly
huipg #14
3. 00y, => Uagak; huipg #14
13. | Uhghtinud, opwljul pulth” qquiiuly bp Spunu: qrutiuly
2.1.2 Ujynhnih ogunuugnpénid
14. | Uhghtinud, nppw’t hwdwu kp qnpéwdnid wlynhny O Gpptp

wupnibwlnn pdwbihpubn:

(Qupnugtp wuwunwupiwibpp b puguunpkp, np
Ukl pudht E uh pudwly ghtthtt jud dh oho
quptgnipp Jud up puywitwy 1hynpp, Yntyulp
Yt onhl)

0 wuhup 1 puduhg phy

O wuhup 1-3 pwdhl

O 1-3 pudht Uk owpwpenid
O 4-6 pudht Uk owpwpenid
O 7-13 pwdht Ukl pwpwpnid
O 14 & wybih pwdht kY

N~ Dh-=
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2.2 Zup

15. | ugpnud B Wyl Epkjuwgh hop Sutgut (nunh)
wupkpp.
16. | P’y Yppnipymit muh kpkhowgh hwypp: (Qupgugkp | 1. O Ybypng (9 nwph jud wywljuu)
wunnwupnubakpp) 2. 0 Tuynng (10-12 vawph)
3. O Uhohtt twutiwmghtnnuljut
Yppnipjntl
4. O Puunhnnw/hudwjuupu
5. O zknnhuyndwghte
17. | Uju tpkjuwynyd Qtp hnhwbwnit bwhunpnnn 24 1. 0 @nuquunbnbuwlu
wudhultph pupwugpnid Qtp wdniuhu qpunplhol k wpuwnwip
htunlyw) wojpwwnwupubpny. (Quppugkp 2. O Eikhwnphly
wwwnwuluwmbbkpp) 3. O Jwpnpy
4. O Ukjuwuhy
5. O Uy — dwbpudwukp
2.2.1 O}ukp
18. | Lw bpplk Sjuwunwn sjuk’ k: 1.0 Ujn
2.0 Ns=> Ubaghly hupg #22
19. | Lw ubpluynidu s E: 1. 0 Ujn, wdkl on
2. 0 Ujn, ny wdkh op, => Ubhghky
huipg #2171
3. 0Ny, => Ubaghly hupg #21
20. | Uhghtmu, opkljwt puth’ quubtuly k sjun: qrutiuly
2.3 Cunwukljwb
21. | Qbp pinwbihph winulubphg puith ul ki suwunin
Shunuu:
22. | Uhtsh kpkjough hpjwinguugp, nppuw’t hwgwha 1. O Udku op
Eht dwipnhly sjunid Epkjaugh thpuynipyudp” nyt | 2. O Ny wdkh op
ukiyulynud: 3. O Bpphip
23. | Qtp hnhnipjut pipwugpnid b tpkluwgh sudtnig 1.0 Ujn
htwnn bk’ E dudwbwl, bpp Qbp plunwthph 2.0 03
winwdttphg npuk dkyp gplpt wdkh op judt) & 3. O 2ghunku/Juwnwh sk
ngkihg futhsph 5 b unjkjh pmdhl (ophtualy 5
pudwly ghtih fjuad 5 2hp quipbignip fuid 5 thnpp
pudwy Ynlyul, onh Yunl {hlnp):
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24.

Qbp ptnwtthph winudubphg jud tpkjuwgh dnnhly

1.

O Un — 1.1 Uqquljguljul

wqquiubtphg (nwnhly, wuwhly, hnpupnyp, Yuuyp Epkjuugh htn
hnpbnpwyp, Unpwpnip, pkrh) npbk dkhh Unwn Epplk | 2. O Ny
whuwnnpng 1k pungyn;

25. | dmip Uk p wpiynp nplt wpmiuguljui oy bp 1. O Ujn
wuntutint hbwn: 2.0 03

26. | Gphjuwygh mwnhy-ywwhYukphg npbk by 1.0 Ujn
niitkgh | b upmbwlguljul juy hpup hb: 2.00s

3. Epkjuwjh wnnpowljuwt Jhdwlp

27. | Nppw’u t kgl bpkuugh pwop stdbhu: (Qupgugkp | 1. O 2500 qpuuhg phy
wunnwupnubakpp) 2. 0 2500-hg 4000 gpud

3. 04000 gpuuhg wyky
4. O std hhond

28. | Uju tpkjuwt n'plpnpy bpkuwb E Qbp -(h)py
punwthpnid:

29. | bphuwb niukgh |t wpynp phwsh wpuin: 1.0 Ujn

2.0 03

30. | Ohtywb wpwehl wwupmu kpkjuugh Unwn pubh” _ wbqud
wlquu £ wpuwnnpnoyby nplik hudpklghnt
hpJwbnnipynit’ ikpwnywg gphwp fud wy
Jhpniuuyhtt hhwunnipni: (&pé ns vh ‘Zngz 0)

31. | bphuwl miukgh| twpynp nplk jupnthly 1.0 Upn => 1.7 kpk ugn, ungw p by
hhyuunnipjnit’ dhtgh ubplu hhwunnipjudp hhywbnnipinil
hhJwunubuwp: 2.0 03

32. | bphuwh wigh k nplt nkiqukl phimpymb’ 1.0 U => 1.7 kpk ugn, pubih”
twpupwtt hhywtnwbwp: whguil

2.0 03
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4. Znhmpjub pupwgph Ykpwpbpyuy

33. Plywk u bp Suiqupkpby ipkjuwghb: (Gupgagép | 1. O Zkynnguhi/phwljub
wwwnwuluwmbbkpp) Sutwwywphny
2. 0 Ghuwpyut hwwnnidng
34. Znhmpjui np wlumd bp stlmuphphy bpkjuughiy 1. (wuhu)
2. O 2td hhonud
35. Unwnunjnpuiygbu hispu’t kp 2bp puot wyu 1. 0O lg
Epkjuwyny hnhwihwinig wtdhowuytu wnwy: 2. O 2qhwntd
36. | buspw’t k dkp hwuwlyp: 1. O ul
2. O 2qhwntd
37. | Bpplk Ypwpk'] p Qbp bpkuwght Ypsph Yupny 1. O Uyn, => 7.7 Epk ayn, puih”
wilpu__ bunf pumih” _ owpup
2.0 03
38. Uju Epkjuuyny hnhnipjut pupugpnid dnjuppent | 1. O Uyn
plinniuk’] bp: 2.0 03
39. Uju Epkjuwyny hnhnipjut pipwugpnid unipg 3. O U, wdku op=> 7.7 Opklwi
Tk’ bp: (Quppugkp wunnwupnubakpp) puhh“pudul
4. 0O Ujn, ny wdkl op
3. Ons
40. Oquuignpst ] bp wylinhn] yupniiulynn 3. O Ujn, wdklh pwpwp jud wlkih
hudhsputip wyu Epkjuwyny hnhnipjut hwdwju
pupwgpnil: (Quppugkp yunnwupnubakpp) 4. 0O Ujn, ny wdkl owpwp
3. Ons
41. Ujn hnhnipjub pupwgpnid dhohtin pmhbD
wiquu tp uningpuphw/niynnpuduwytiught
pulinipnit wughy: (&ek ns uh a2ty 0)
42. Ujnp hnhnipjut pupugpnid nkuqunkl puinipinit | 1. O Uyn, => 7.7 Lwlh wbqud?
wigh | bp:
2.0 Ny — Uaghly #44
43. Uy hnhnipjut n'p bpudujulnid bp wighy 1. 0 Unwgoht
nkuwngkl putimipinit (@o&p pninpp 2. O Bpypnpy
wunnwupnubilibpp, 3. O Gppnpy
npnlp hwdwyunnwupnwmbnid ki)
44. Ujn hnhnipjut pupwgpnid hwjuphninhljukp 1.0 Ujn
plnnitk’] bp: 2.0 03

66



45. | Npuk hpwinmpinit nupk] bp .0 Uyn, — 7.7 Pty hpjwbmnipgini
wyn; hnhnipjub phpwugpnid:
O Ny
46. | Ynip punmiik’] bp 1.0 Ujn
hwlwpbnuwynnphy hwpkp bwpepwy 2. O Ny
wju Epkjouyny hnhwbwp:
47. | Uhtush wyu pkowyny hnhwbwp 1.0 Upmn => 1.1 Lwh” whqud
niitkgh | bp, wpnynp , Jhdnudlibp: Ons
48. | Uhtsh wyu tpkjuuyny hnhwtwp .0 Ujn => 1.1 Lwbp” whqud
Juwnwpk | kp, wpnynp, wpnpunibp: | 2, O 0y
49. | Ujyu tpkjuuyny hnhnipjut . O Puwjut wnkwn O Ujn O ns
plipwgpnid wypk | p swp (EpYpwpwind,
uppluwihl Yh&wy, ophtiwl, gnhtintn, hpnkh)
htunlyw) hpwyh&wlutphg nplk
Uthp  (quppugkp . O Qtp hwunky O Ujn O ns
wunnwupnubbbpp, b iokp pnjnp pounipjnil (op. 8k,
hudlwwyunwupnubng pruwpwpnipintl,
wnwppkpuwlakpn) nuwlwhwpnipjni,
qunuljwhwpnipniu)
. 0 Qtp yupht O Ujn O s
Junuwbg uywunuwgnn
hpunuwpdnipniu
(op. ypuip)
. O Uppkjh dupnne O Ujn O s
hwujupéwljh dwh
. 0 Qbp jud Qbtp O Ujn O s
hwpwquunh
dwutiwlgnipinit
wuwunbpuquulut
gnpénnnipjwl
. OUp O Ujn O s
uwpuwthwgnnt
hpunwpdnipnia —
. vugphd,
dwtipudwuttp
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50. | Lwpgplp dpuylh uyl dugpkphi, 1. O Udtu op
mypkp boly kb Eppll Sfulyn 2. O Ns wdkl op
Uwmupiy) 3. O Bpphp
b’y hwwpuljwimtpyudp kp shuky
wju Epkjuuyny hnhnipjut
pupwgpmid: (Qupnugkp
wwwnwuluwmbbkpp)

51. | Uju tpkjuuyny hnhmipjut 1. O Udklu op
dudwbwly nppw’t hwdw ka 2. 0O Ns undkl op
Uwpnhy Spub) b ubpljuynipyudp” | 3. O Bpplip

unyu ukywynud: (Qupnugkp
wwwnwuluwmbbkpp)

5. Upnnwpht vhowuyph wmqntgnipjniuutp

52. | Qkp wwtl 'ty omp kp 1. O Onpwlh onip
oqunuuugnpénid judbint hwdwnp: 2. 0 ©phnph onip
3. O Towgywsd onip
4. O Shpinpws 9nip
53. | Mk p nhudkpd hnqpudwu/wygh, | 1. O Ujn
npuitn pottwphdhuwntbp bp 2. 0 Ny => Uuguk) #58
Yhpwnnid:
54. | Supklul Uhohtinid putth” whquud
tp Qbtp wygnid Yhpwpnid (thsnid)
pntuwphuhuwnukp:
55. | N’ t unnpupup wyy 1. 0 Tp (wypp)
pntuwphuhuwnttpp Yhpwnnid 2. 0 zuypp
(thynu): 3. O Uy mpuwwnng
56. | Nppw’t hw&wju E bpkjuwb thpuw | 1. O Zwdwju
gyt wyy (pnitwphdhjuwnutp 2. O Bppldu
Yhpwntkint) pipugpniu: 3. O Bpphp
57. | Lqwum U kp upghpp hnunn oph 1.0 Ujn
nuy dhigh bpkhuwght nagp ((hth | 2. 0 0y

nu tp wygnig ph wy] mbnhg dtnp

pipwsd), Juud bpbjuwb hpp
ubn Uk upghpp’ dhbish nunbyp:
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58. | Lwih’ wwph wpwe t dkp phwljwpwip/nniip wnwnh
Ywnniglby (Epk s Bhgnud, dnununjap plajp
hwpgnkp)
59. | Zhdbwlwimd hliswyku b obnnigymu Qbp wnibip: | 1. Swp opm] (ophtiwly’ Rupuh)
(Qupnugkp wunnwupnubbkpp) 2. BiEjupulijut Junupuiny
3. Oqutinyqny Junwpwny, np
wjpnid | qugq, twyp jud
ytpnuht
4. duyunh jud woénijuh
Junwpuiny (Spttjnyqny)
5. Upwnph Junwpuwing
6. Uushutkinyq Junwpwiny
twypwdun, “pnighlju”
7. O9wjuny
8. Uy bipy (upbip)
9. 2h otinmigynid
60. | buswk u ghwhwnkp Qtp nwh YEugunuyhi 1.0 Lwy
wyuydwbbpp: (Quppuglkp wuwwnwupnwbiakpp) 2. O Uhoht (pujwpupnid
hhdttwljut wwhweutnp)
3. 0 dwuwn
4.0 Upn
61. | Qtp puwlnipjut Juyphg dphtsh 10 Y 1.0 Ujn
htnunpnipjut Jpu fu’, wpynp, phuhwlub 2.00
gnpdwpuit:
62. | Qtp puwlnipjut Juyphg dphtsh 10 Y 1.0 Ujn
hnunpnipjui Jpu hpulwbugynd &, wpynp, | 2. O 0y
nplk hwupwpynitwpbpnipinit:
Zupguqnpnygh wjupun _ _ i _ (dud:pnyk)

Clinphwljuynipyn i/
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