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Abstract

The main purpose of the investigation isto explore associations between different risk factors
and Cerebral Palsy (CP) and identify the most frequent conditions leading to CP in Y erevan,
Armenia; to take measures to reduce exposure to these risk factors; and to provide the
framework for establishing and conducting a CP prevention program.

In order to study the association between CP and various factors a case-control study will be
conducted with one control per one case. The data will be obtained from medical charts of
childrenwith and without CP and from interviewer-administered questionnaires filled by their
mothers. A chart extraction form is created for facilitating the data collection process. The
interviewer-administered questionnaire is designed to gather information from mothers of
chosen children. That questionnaire was constructed on the basis of two validated
questionnaires from different studies and adapted to the Armenian population.

The estimated sample size is 440 cases and 440 controls. All 22 child polyclinics of Yerevan
will be included in the study in order to reach the desired sample size. One child without CP
(control) for one child with CP (case) will be chosen by simple random sampling (SRS) from
the same polyclinic using the list of al registered children. After extraction of information
from the medical charts, all mdhers of chosen children who are willing to participate will
complete an interviewer-administered questionnaire. SPSS and Stata programs will be used
for dataentry and analysis.

Duration of the research will last about five months. The estimated total budget is equd to
$19,190

After completion of the work, results and findings will be announced and appropriate

discussions and recommendations will be done.
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Literaturereview
Cerebral Palsy (CP) isaterm used to describe a group of nonprogressive impairments
of the central nervous system. It is caused by damage to certain areas of the brain before,
during, or shortly after birth. The damage disrupts the brain's ability to control movement and

posture (12).

There are severa types of Cerebral Palsy. Spastic Cerebral Palsyisthe most common

form (appendix 1, table 1). In this condition, the muscles are permanently contracted and stiff.
In hemiparesis, the arm and leg on one side of the body are affected. Diplegia is motor
impairment of the legs (in some cases the arms are aso affected to some degree). Triplegia is

the involvement of three limbs. Quadriplegia involves al four limbs (12, 21). Athetoid, or

dyskinetic, Cerebral Palsy leads to slow, uncontrolled writhing movements of the hands, feet,

arms, legs, face or tongue (12, 21). Ataxic Cerebral Palsyisarelatively rare form and

characterized by problems with balance and depth perception. Patients with ataxic CP may
have coordination problems, walking difficulties, troubles with fine motor skills and a tremor.
Some patients may have symptoms of more than one type of CP (mixed form) (appendix 1,

table 1).

Burden of Cerebral Palsy
With the decline in neonatal mortality, the prevalence of Cerebral Palsy has risen
significantly in most countries. In Northern Californiaiit is 1.23 per 1000 3 year-olds born
between 1983-1985. In Sweden 2.17 per 1000 born between 1986- 1988 were diagnosed as
suffering from CP. The increase in the incidence of CP as a consequence of adrop in
neonatal mortality has also been reported from Australia, England, and Ireland (12).
According to the data, presented by Zaruhi Mkrchyan, MPH, in her qualitative

research “ Childhood Disability Due to Cerebral Palsy and its Impact on the Family”, 1999,



the crude prevalence of disabilities among children of age 0-15 is 7 (per 1,000 children).

However there are no data on absolute number of CP cases among children of age O
15. Data on prevalence of Cerebral Palsy among children of age 0-15 is not available in the
MOH of Armeniaor at the Ministry of Social Security. Therefore, in order to estimate the
prevalence of CP in Armeniain 1999 a pilot project was conducted in 2 out of 12 pediatric
polyclinicsin Yerevan and one polyclinic in one of the northern marzes of Armeniain Tavush
marz. Asaresult of thisit was concluded that the crude estimate of CP in Armeniais 2 per
1,000 children.

At present it is estimated that CP occurs between 1and 5 per 1000 live births each
year (6, 11, 21).

Cerebral Palsy is not a progressive disease (the brain damage does not get worse).
However, secondary problems, such as mental impairment, hyperactivity, emotional
problems, seizures and epilepsy, growth problems, abnormal sensation and perception, etc.,
can progress and lead to many undesirable consequences. Additional sensorineural problems
include speech and articulation problems, and hearing loss, as well as vision problems, such

as nistagmus and strabismus (12).

Society with Cerebral Palsy

Socia adaptation of children with Cerebral Palsy is a huge concern all over the world,
because Cerebral Palsy creates many psychological problems in addition to physiological
problems. The sick children are bound to feel frustrated, because it is difficult or impossible
to make the body respond. They feel insecure and may be unattractive. The sick children are
incapable of doing many things that other children do. They may be left aone, isolated,
without any stimulation of love, touch or support. They are in a social risk zone and very

often are denied by society (17).



Families with children with CP have to cope with greater financial stress; more
frequent disruption of the family routine, more marital problems and reduced socia activities
outside the family (10).

Economic impact associated with Cerebral Palsy

Many people with CP need long- term services or care. Inthe USiit is estimated that
the lifetime cost for al people with CPis $11.5 billion (in 2003 dollars). This cost includes
both direct and indirect costs, such as doctor visits, prescription of drugs, and impatient
hospital stays, etc. Direct nonmedical expenses, such as home modifications, car
modifications make up 9% of the costs (2).

These estimates do not include other expenses, such as hospital outpatient’ visits,
department’ visits, residential care, and family out-of pocket expenses. The actual costs of

CP are, therefore, even higher than what is reported (2).

Risk factorsfor Cerebral Palsy

The various investigations demonstrated that a given clinical neurological deficit could
be caused by a cerebral malformation of gestational origin, by disruptive processes of
antenatal, perinatal, or early posnatal onset affecting a previously nor ma brain, or by
combination of these processes (4, 8, 11, 20).

Antenatal risk factors are those that develop during pregnancy and may have a big
contribution to the future development of CP (6, 19). These factors are maternal diseases,
such asthyroid abnormalities, hypotension, diabetes, cardiopulmonary disease, severe
anemia, and preeclampsia. A huge role is played by maternal infectious diseases, both
bacterial and viral. According to recent investigations certain substances, such as
chorioamnionitis and funicitis, formed as the result of maternal and fetal inflammatory

responses, lead to white matter injury and CP (6). Abuse of alcohol and smoking may also



damage the normal development of the fetus brain (10). Maternal homodynamic
disturbances, emboli arising from the placenta, anomalies in the fetal circulation and multiple
gestations may lead to intrauterine arterial ishemic lesions (12).

Congenital brain anomalies, immaturity (small for gestation age), prematurity (preterm
birth), antepartum (before birth) asphyxia and intrapartum, or perinatal (during birth)
asphyxia are final results of the unfavorable impact of all of the above mentioned factors on
thefetus, and are considered as direct causes of CP (6,13).

Perinatal risk factors. The perinatal period is defined as the period extending from the
onset of labor to the end of the first week of postnatd life (12). Risk factors of this period are
prolonged second stage of labor, precipitate delivery, fetal distress, mechanical trauma due to
any obstetric intervention, perinatal infections, and certain perinatal metabolic conditions,
such as hyperbilirubinemia and hypoglycemia, and transitional neonatal pulmonary
hypertension causing critical hypoxemia (21).

Although in the past, instrument assisted delivery with mechanical damage to the brain
contributed significantly to subsequent persistent neurological deficits, these deficits are now
more commonly the consequences of developmental anomalies and asphyxia, acting singly or
together. Asphyxiaisacondition in which the brain is subjected to hypoxia, ishemia and
hypercapnia, which in turn can lead to cerebral edema and various circulatory disturbances,

and, as afina result, to brain injury (10, 18).



Interrelationship between perinatal asphyxia and brain damage (12)
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One of the indicators of a baby’s condition after birth is the Apgar test, which is used
to evaluate the baby's heart rate, breathing, activity and muscle tone, grimace response and
appearance. The Apgar test is usually given to the baby twice: once at 1 minute after birth,
and again at 5 minutes after birth. A baby who scores a7 or above is generaly considered in
good hedlth (22).

The Apgar score is a useful indicator of the response to resuscitation in the delivery
room; however, the predictive value of this score at 1 and 5 minutes is very limited (18). The
longer a low score is maintained, the greater is its significance in predicting an adverse

neurological outcome (appendix 1, table2).



Besides the assessment of neurological deficit by using Apgar score there is another
prognostic method, based on assessment of general movements of newborns (7, 5, 15).

Early postnatal risk factors. The early postnatal period is defined as the period
extending from one week to one month of life (12). Risk factorsin this period may be head
injury, infections of central nervous system, such as bacterial and viral meningitis and
encephalitis, neurological complications after vaccinations, etc (21). According to one study
(1), children with CP of post-neonatal origin have more severe symptoms than non-post-
neonatal CP children

Which risk factors are more predictive of developing Cerebral Palsyis an open
question at present. Some investigators emphasize antenatal factors (6, 19); others are more
proneto link perinatal factors with Cerebral Palsy (11), and yet others are concerned with the
post- neonatal group of factors (1). Thereis no certain answer on this question.

Also, there are continuing debates, concerning whether Cesarean section is defensive
against neurological complications or not. Some hypothesize that Cesarean section has a
protective effect (3); others argue that Cesarean section does not reduce the risk of Cerebral
Palsy (1, 16).

Taking into consideration al of the above mentionedit becomes obvious that the
influence of unfavorable factors in different periods of the development of the fetus and baby

may lead to subsequent development of CP.

Objective of the Study and Public Health I mpact
The main purpose of the investigation isto explore associations between different risk
factors and CPand identify the most frequent conditions leading to CP in Y erevan, Armenia;
to take measures to reduce them and to provide the framework for establishing and

conducting a CP prevention program.



Description of proposed proj ect

Resear ch questions
The following research questions will be addressed in the study:
1. What isthe prevalence of CPin Yerevan, Armenia?
2. Isthere an association between CP and antenatal status?
3. Isthere an association between CP and perinatal status?

4. Isthere an association between CP and postnatal status?

Rationale for choice of the study design

In order to study the association between CP and various factors a case-control study
will be conducted with one control per one case. This design will be the most appropriate for
answering the research questions, since CP is considered as arelatively rare disease, but
information about pregnancy and delivery of mothers, and postnatal conditions of babies are
available in the medical charts of polyclinics and aso can be gathered from mothers by using
aquestionnaire. A case-control design is not as expensive and time consuming as other
designs. In addition, a case control study requires comparatively few subjects and possesses
no risk to them. This study design alows the study of the multiple potential causes of a
disease.

Definition of disease and risk factors

Cerebral Palsy is aterm used to describe a group of disabilities caused by injury or

insult to the brain either before or during birth or in early infancy. CP causes the greatest

amount of irreversible physical disabilitiesin children. The disability is nonprogressive but



may become more obvious as affected infants grow older and secondary complications, such
as contractures, deformities, etc (21).

Antenatal risk factors are factors developing during pregnancy, as a result of which
immaturity, prematurity and antepartum asphyxia may arise (6,19).

Perinatal risk factors are factors developing at the time of delivery and during one week
after birth, leading to perinatal asphyxia with possible brain injury (12, 21).

Postnatal risk factors are diseases of central nervous system, head injury, complications

of vaccination, etc., developing from one week to one month of life (12, 21).

Definition of cases and controls

The target populationis children aged from 1 to 15 years.

The study population is children aged from 1 to 15 yearsliving in Y erevan city,
Armenia. The children will be identified from child polyclinics charts.

Casesare defined as children aged from 1 to 15 years with previously diagnosed CP.

Controlsare children without CP aged from 1 to 15 years.

Inclusion Criteria
Cases are children aged from 1 tol5 years living in Y erevan, Armenia who were
previoudy diagnosed CP and whose mothers are willing to participate.
Controls are children aged from1 to 15 years living in Y erevan, Armenia who have
not been diagnosed with CP and whose mothers are willing to participate.
Available medical charts for extraction of infor mation about ante-, peri- and postnatal

periods of life.



Exclusion Criteria
Children with any other comorbid conditions.
Children missing medical charts from at least one of the three periods (ante-, peri- and
postnatal periods).

Children whose mothers are not willing to participate.

Data collection and description of the instruments

The data will be obtained from medical charts of children with and without Cerebral
Pal sy and from interviewer-administered questionnaires filled by their mothers.

A chart extraction form is created for facilitating the data collection process.
Information on about 15 variables related to the different aspects of child development will be
gathered from medica charts of children (appendix 4).

After performing a pilot study in one of the child polyclinics of Y erevan, which
involved 20 cases and 20 controls (appendix 2), a second instrument was proposed after some
limitations of using only medica charts were observed. An interviewer -administered
questionnaire will be used in addition to the medical charts. A particular problem was the
large amount of missing data mostly related to mother health and habits during pregnancy and
process of delivery (appendix 2, table 1). To address this issue, an additional instrument was
developed.

The interviewer-admini stered questionnaire (appendix 7, 8) is designed to gather
information from mothers of chosen children. That questionnaire was constructed on the
basis of two validated questionnaires from different studies, including the “Pregnancy and
Driving” (Alix Weekes, Dr. B.S. Acar, Loughborough University) (23), and “ Developmental

History Questionnaire” (Benjamin D. Garber, PhD, 1990, 1993) (24). Then, the questionnaire



was adapted to the Armenian population taking into consideration national terminology and
conventions.

The interviewer-administered questionnaire consists of the questions placed in several
sections: genera information, pregnancy, delivery and postnatal period of life. Questions are
binary, ordinal, nominal, and continuous. They are mostly close-ended, athough there are
few open-ended questions as well. The questionnaire was pre-tested among friends and
relatives and some changes were performed to avoid misunderstanding.

Using two instruments will help to get the most valid and reliable data about pregnancy,
delivery and early period of the child development. If medical charts are missing information
specific items will be used from the questionnaire. Particularly, information about mother
health and habits during pregnancy, which may be missed from medical charts, will be
gathered from interviewer-administered questionnaire. On the contrary, information about
diagnoses at discharges or certain congenital brain anomalies will be collected from medical
charts.

There are certain items, information about which will be obtained both from medical
charts and questionnaire. In case of disagreement, the choice will be given to the information

from the medical charts as the most crucial medical document.

Main Variables

Dependent variable

Cerebral Palsy

| ndependent variables

Congenital brain anomalies
Low birth weight (prematurity, immaturity)

Abnormal delivery (camplicated, precipitate, instrument assisted, etc.)
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Birth asphyxia

Neonatal convulsion
Neonatal hemolytic disease
Peri- and neonatal infections

Postnatal head injury

Samplesize calculations

Sample size calculations are performed based on the formula for case-control designsto
detect a meaningful odds ratio (appendix 3).

Based on the results of conducted pilot study approximately 20 cases are in one polyclinic of
Yerevan. Thus, by involving al 22 child polyclinics into the study it will be possibleto get

about 440 cases (20* 22~440 cases with power 78%) and accordingly 440 controls.

Sampling methodology

Because of the rarity of CP, al 22 child polyclinics of Yerevanwill be included in the
study in order to reach the desired sample size. All medical records of children aged 1-15
with previoudy diagnosed Cerebral Palsy (cases) at al child polyclinics will be reviewed.
One child without CP (controls) for one child with CP (case) will be chosen by simple
random sampling (SRS) from the same polyclinic using the list of all children registered
there.

There are two types of child medical chartsused in Y erevan pediatric polyclinics: old
and relatively new. In 3 child polyclinics new medical records were introduced from 1.5 to 3
yearsago. New medical records contain more precise information about child development
because they include tables and charts with data about physical and mental development of
child. In old medical records there are no such developmental charts and tablesand it is

impossible to fully assess the development of child. Thus, it will be desirable to separately

1



compare results obtained from new and old medical records. However, since new medical
records were introduced from 1.5 to 3 years ago, there will be few cases of CP obtained from
new medical records. That iswhy comparison of interest will be the results from the
combined old+new records to the results from old-only records.

After extraction of information from the medical charts, al mothers of chosen children

willing to participate will complete an interviewer-administeredquestionnaire.

Data entry and cleaning

Data will be entered using SPSS program. Data will be checked for logica
consistency for each of the variables. For identifying extreme values range checks will be

used. Accuracy of matching will be checked by comparing cases and controls on the

distribution of the matching criteria.

Data analysis

Datawill be transferred to the Stata Statistical program. The initial steps of the analysis
will consist of summarizing all variable to provide an exploration of the data for outliers and
missing values. Unusual values will be checked against the medical chart extraction formand
corrected when necessary and appropriate. Differences n distribution between cases and
controls for categorical variables will be tested using the chi-squared test. Differences in
proportions will be evaluated using the ztest or chi-squared test. Differences in means of
continuous variables will be assessed using the t-test. Simple logistic regression will be used
to assess association between covariates and case-control status. All covariates identified as
statistically significant in the bivariate analysis (p<0.05) will be included in a multiple logistic

regression analysis. Model building will be performed using Likelihood Ratio test to obtain



the most parsimonious model. Model checking will be performed using the Hosmer-

Lemeshow goodness of fit test

Potential role of alter native explanationsto the association (confounding, inter action)

1.Year of birth

Taking into consideration the transitional period of the development of Armenia and its
different impact on the whole health care system, and particularly among maternity hospitals,
over time, the stratification by year of birth is necessary.
2.Gender

Because of certain suppositions that male gender has more tendencies for the
development of Cerebral Palsy (6), the stratification by gender becomes important.

3.Births by Cesarean section

Because of disputed opinions about effect of Cesarean section on the development of

CP (3 16), dratification by births by Cesarean section will be considered during analysis.

Ethical consideration

One of the main rules of this study will be to hold all ethical norms during the entire
period of the proposed work The study proposal was reviewed by the IRB committee within
AUA. Permission to perform study will be obtained from all heads of the child polyclinics of

Y erevan.
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Study limitations

The use of each of the two instruments may bring some limitations into the study.
Medica charts

The main limitation of the study arisen from the use of medical chart may be
information bias as aresult of different reasons. One d the sources of information bias may

be the use of old medical charts in regard to content, completeness, validity and reliability of

data. The validity of exposure datais usually poor in medical chartsunless such data are
routinely collected. Validation of information from medical charts is difficult or sometimes
impossible. Indeed, the diagnosis of CP is based on the results of developmental screening
and consultations and conclusions of child neurologists. Developmenta screening includes 1.
motor devel opment screening, 2. language performance screening, 3. adaptive or cognitive
development screening, 4. personal or socia development screening (9). Thereisno
information related to the developmental screening of child in the old medica charts. Thus,
the diagnosis of CP is only based on the conclusions of pediatricians and child neurologists
without appropriate validation given by standard developmental screening. This fact may
lead to diagnosis bias.

Another bias may have arisen because of difficulties with identifying the level of

severity of CP. Indeed, the severity of disease may be related to intensity and type of
exposure.

The other issue revealed after the pilot study is overstated Apgar score The tendency

to exaggerate Apgar score inconsistently with the diagnosis at discharge was revealed
(appendix 2, table 10, 11). All these sources of information bias may lead to the further

misclassification of the cases and controls, and exposure factors.
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I nterviewer-administered questionnaire

The main limitation of using of the interviewer-administeredquestionnaire may be
recall bias because mothers may not remember enough precisely the peculiarities of
pregnancy and delivery flow, and early development of their babies.

In addition, since the questionnaire is interviewer- administered, there may be bias

introduced because the mothers may wish to give “correct” responses.

Strength of the study

The main strength of the study isthe use of two instruments, because limitations
arising from the use of one instrument may be addressed by the use of the second instrument.
They complement one another. For example, recall bias as a result of use of interviewer-
administered questionnaire may ke remedied by extraction information from medical chart of
the same baby. On the other hand, information about mother health and harmful habits during
the pregnancy cannot be fully gathered from the medical charts but may be provided by the

child’s mother.

Logistical consideration
Budget Allocation and Resources
Implementation of this research will require human and financial resources (appendix 9).
All staff will work 8 hours per day and 6 days per week. Project coordinator and proje ct
assistant will get $600 and $500 of salary per month respectively. Extractors will get $1 for
extracting inf ormation from one medical chart, which will require 15 minutes (1 hour-4
extractions). Thus, for extracting inf ormation from 880 medica charts 220 hours will be
needed (880/4). Interviewers will get $1 for each interview. They will conduct interviewer -

administered questionnaire with all 880 mothers. Each interview will take about 30 minutes.

15



Thus, 440 hours will be needed to conduct al interviews. Data entry personnel will get $3
per hour. Entry of information from each extraction form will require 10 minutes (1 hour-6
entries), therefore for entering information from 880 extraction forms and complimentary
questionnaires about 150 hours will be necessary (880/6).

The estimated total budget is $19,190. The mentioned amount is calculated to cover
staff salaries, the operational costs, and the capital assets expenses. From the total budget
64.0% is allocated for staff salaries ($ 12,276). The operational cost is 14.9 % from the total
budget ($ 2,850). It includes car rent, car maintenance, fuel, office rent, office supplies,
communication and electricity. In addition, 15.6 % from the total budget is allocated for
capital assets ($ 3,000), which include computers, copier and printer. After considering the
training materials and copying expenses (1%) and unexpected expenses (5%) the total budget
isequa to $19,190.

Timeframe

Duration of the research will last about five months (appendix 10). During the first
two weeks following activities will be carried out: staff hiring, office rent, preparation of
supplies, copy of extraction forms, logistics For project implementation the project
coordinator will recruit one research assistant, one data extractor, one interviewer, one data
entry person, one data analyst, one accountant, and two drivers.

During the next two weeks of the first month, training courses will be provided for
each of the recruited staff by the project coordinator. After completion of these courses each
of the staff members will be completely aware of his’her responsibilities related to the project
implementation.

The main activities of the second and third month of the project will be selection of
cases and controls, data collection and data entry. For the period of about five weeks, the data

extractor will gather information from medical charts of al child polyclinicsin Yerevan and
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put them into specially prepared medical charts extraction forms. Simultaneously with the
data extraction process, interviewing of mothers will be performed by hired interviewer over a
period of about nine weeks. Then, atrained data entry person will enter collected information
into the SPSS program every other week. The project coordinator and research assistant will
control and manage al these processes.

On the second week of the fourth month, the data cleaning procedures will be
performed. On the next two weeks of the fourth month and first two weeks of the fifth month,
dataanalysiswill be completed by the data analyst. The third and fourth weeks of the last
month will be devoted to summarizing the results and writing the final reports, which will be
done by the project coordinator and research assistant.

In addition, the research assistant will prepare monthly reports summarizing al

activities performed during each month.

Project Feasibility

The proposed project is technically and financialy feasible.
Technical consideration

A public health specialist for program coordination and trained research investigator
will perform the study. The office room, rented equipment and statistical package for data
entry and data analysis will be allowed.
Financial consideration

The implementation of the project depends on donor financia support. Taking into
consideration the absence of similar research conducted in Armenia, it is expected that local
and/or international organizations with the mission of maintaining child health will provide

financial support for implementation of this project.
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Administrative consideration

Having a public health specialist as a project coordinator, as well as one research
assistant with necessary work experience, the accomplishment of the proposed program will
be performed properly.
Political consideration

Taking into consideration financial burden associated with CP and its harmful
economic impact, finding the main factors leading to the development of CP should interest
policy makers and Ministry of Health of Armenia. Their assistance in study implementation
and, also, facilitation its realization are very important factors in achievement the desirable

results.

Resultsand discussions

After completion of the work, results and findings will be announced and appropriate

discussions and recommendations will be done.
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Appendix 1. Background information

Table 1.The percentage distribution of forms of CP(12)

Classification The percentage distribution
(Grether, 1992)

Spadtic 82%
Quadriplegia 22%
Diplegia 41%
Hemiplegia 18%
Monoplegia 0.5%
Triplegia 0.5%

Extrapyramidal (atetoid and ataxic) 5%

Mixed 13%

Table 2.The percentage of infants with deat h and CP by minutes based on Apgar score
(10)

APGAR score0to3 % of Death % of CP
1min 3 1
5min 8 1
10 min 18 5
15 min 48 9

20 min 59 57




Appendix 2. Results of the pilot study (07/01/05-08/01/05, PC #17, Y erevan)

Table 1. The Most Noticeable Missing Data

Maternal Age 23 (57.5%)
Antenatal period (mother health and harmful habits, fetus state, etc.) 23 (57.5%)
Parity 15 (37.5%)
Apgar Score 15 (37.5%)
Birth Weight 6 (15.0%)
Birth Height 7 (17.5%)
Gedtational Age 8 (20.0%)

Table 2. Place of Birth

Cases Controls
Erebuni Medical Center 5 (31.3%) 5 (26.4%)
“Malatia’” Maternity Hospital 3(18.8%) 4 (21.1%)
#2 Maternity Hospital 3(18.8%) 2 (10.5%)
Other Hospitals of Armenia 2 (12.5%) 8 (42.0%)

Russian Hospitals

3(18.8%) 0 (0.0%)

Table 3. Gender distribution

Male Female

Cases 12 (60%) 8 (40%)
Controls 13 (65%) 7 (35%)
Table 4. Age of Child

Min Max Mean
Cases 2 15 8.4
Controls 1 15 7.8
Table5. Parity

1 2 More than 2

Cases 5 (38.5%) 3(23.0%) 5 (38.5%)
Controls 7 (58.3%) 3(25.0%) 2 (16.7%)
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Table 6. Process of Delivery

Precipitate  Perinatal Cesarean Premature Belated

delivery Asphyxia Section Pouring out Delivery
Cases 2 4 2 1 -
Controls - - - - 1
Table 7. Congenital anomalies of nervous system

Microcephaly Hydrocephaly West syndrom Cerebellum Shtrumpel

hypogenesis disease
Cases 1 1 1 1 2
Controls - - - - -
Table 8. Typeof CP
Tetraparesis 5 (31.3%)
Inferior paraparesis 5 (31.3%)
Hemiparesis 2 (12.5%)
Monoparesis 2 (12.5%)
Mixed form(tetraparesis, hyperkinesis) 1(6.3%)
Table 9. Diagnoses at dischar ge*
Cases Controls

Perinatal encephal opathy 11 (64.7%) -
DBC 6(35.2%) -
SRD 3(17.6%) -
Prematurity 1° 5(27.8%) 2 (10%)
Prematurity 119, 1110 4(22.2%) -
|mmaturity 2(11.1%) -
Fetal chronic hypoxia and 3 (17.6%) 4(23.5%)
hypotrophy
Fetal infection 2(11.8%) -
Severe pneumonia 1(5.9%) -
Neonatal jaundice 2(11.8%) -
Mature baby 1 (5.9%) 12 (70.6%)

DBC- disturbance of brain blood circulation
SRD- syndrome of respiratory disorders
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Table 10. Crosstabulation
Diagnoses at discharge and Apgar score at 1 min

Apgar score at 1 min

Diagnoses at
discharge

Chronic fetal hypotrophy,
DBC, prematurity, two-sided
flat feet, arm paresis,
perinatal encephalopathy
DBC

Fetal hypotrophy

Fetd
infection,immaturity,DBC,
SRD

Perinatal encephal opathy

Perinatal encephal opathy,
prematurity

Prematurity

Prematurity, perinatal
encephal opathy

Prematurity, perinatal
encephal opathy, DBC

Prematurity, perinatal
encephalopathy, SRD, DBC

Risk group 11, hypoxia

Table 11. Crosstabulation
Diagnoses at discharge and Apgar score at 5 min

Apgar score at 5 min

7

8

Diagnoses at
discharge

Chronic fetal hypotrophy, DBC,
prematurity, two-sided flat feet,
arm paresis, perinatal

encephal opathy

DBC

Fetal hypotrophy

Fetal
infection,immaturity, DBC,
SRD

Perinatal encephal opathy

Perinatal encephal opathy,
prematurity

Prematurity

Prematurity, perinatal
encephal opathy

Prematurity, perinatal
encephal opathy, DBC

Prematurity, perinatal
encephalopathy, SRD, DBC

Risk group I1, hypoxia
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Appendix 3. Sample size calculations

Formula for sample size calculation (9)

Aza 2R B)+2, [RA- R)*RA- B

) (R- Ry

(OR)P,

) = (OR)PZ " (1_ Pz) (proportion exposed in cases)

P, = proportion exposed in controls

Power to Detect ORs of Varying M agnitudes, n=100 in each group, alpha=-0.05 (two-

sided)

Proportion OR=150 OR=1.75 OR=2.0 OR=25
Exposed in CP

Group

0.10 1422 771 474 316
0.15 726 493 353 264
0.20 647 405 275 178
Assumptions:

Z1-al2=1.96 with confidence interval 95 %( significance level= 0.05, 2-sded)
Z1-b=0.842 with power 80%
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Appendix 4. Medical chart extraction form

Medical Chart Extraction Form

Extractor

ID number

Data of extraction

1. Ageof child — years

2. Place of birth

1.“Erebuni Medical Center”
2. “Mdatia’ maternity hospital
3 Maternity hospital #2

4. Other(specify)
3. Gender
M ]
F O
4.Maternal age ———— years
5. Parity 1 I
2 [l
3 [l
4 I
more than 5 [

[]
[l
[l

6. Mother diseasesduring pregnancy (check all that apply):

1. Hyperemesis
2. Infectious diseases

3. Blood hypertension (including preeclampsia or toxemia)

4. Rhesus incompatibility
5. Diabetes

6. Hematological diseases
7.Vagina bleeding

8. Problems with the placenta (such as abruptio placentae, placenta previa)

9. Severe nausea, vomiting, or dehydration

[l
[]

(]
[]
[]
[]

(]
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10. Other (specify)

7. Congenital brain anomalies:

1 Microcephaly [
2. Hydrocephaly [
3. Hemicephaly (1
4. Other (specify)

8. Typeofddivery (check al that apply):

1. Vagind delivery

2. Cesarean section

3. Precipitate delivery

4. Prolonged delivery

5. Instrument assisted delivery
6. General anesthetic use

7. Epidural anesthetic use

8. Other (specify)

9. Complications during delivery:

Yes []
No ]

10. If yes, type of complication (check al that apply) :

1. Mechanical trauma
2. Cephalematoma

3. Perinatal asphyxia
4. Feta distress of baby
5. Other (specify)

[]
(]
[]
[l

11. Apgar score
a 1 minute of birth

12. Birth weight ar

a 5 minute of birth
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13. Birth height sm
14. Gestational age weeks
15. Antituberculosis Vaccination (carry out in maternity hospital)

Was performed Il
Was not performed (]

16. Medical complications of child following delivery (check al that apply):

1. Sepsis [
2. Meningitis [
3. Encephalitis 1
4.Head injury (1
5. Neonatal convulsion [
6. Neonatal hemolytic disease [
7.0ther (specify)

17. Diagnosis at discharge from mater nity hospital (specify)




Appendix 5. English version of consent form

American University of Armenia
Master of Public Health Program

Consent form

Title of Research Project
The title of the project is identification of the risk factors for Cerebral Palsyin Y erevan,

Armenia

Pur pose of the Project
A purpose of this project is to determine factors, which may contribute to the development of

Cerebral Palsy in Yerevan, Armenia

Risk/Benefits
You will not be exposed to any risk for a while participating in this study. Y ou will not
receive any benefits as well; however your input may be very necessary for further

establishment of the educational program aimed to decrease the number of children suf fering

from Cerebral Palsy.

Confidentiality
Please, rest assured that the information from filled questionnaire will be used for the research
project and your names and names of your children will not be reported, published or

disseminated. |dentification information will be destroyed after completion of the research.
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Rulesfor the Participation

All, which will be needed to do, is completion of the questionnaire, which will take
approximately 20-30 minutes.

Your participation is voluntary. In caseyou will want to stop the filling any time after
starting, you are free to do so.

There are no disagreeable and unpleasant questions in the questionnaire. The questions are

about your pregnancy and delivery.

We will appreciate your willingness for participation in this study.

Thank you in advance for contribution.

Contact Information

Liana Kasyan, MD, MPH, principal investigator
phone number: (374091) 47 22 78
email: liana kasyan@edu.aua.am

Y elena Amirkhanyan, MD, MPH
Phone number: (374010) 51 25 68
e-mail: yamirkh@aua.am

B. Grace Sullivan, APRN, PhD
e-mail: sullivan@aua.am



Appendix 6. Armenian version of consent form

D3[3eW3YC 2U»ACTISY D3U3LE3A3Y
D3YA3(CY 26a0¢=a=3NatAl=Y 7= - Cii

P3U303=.Ch

anal»TuC T»AY=-CAA
anal»Twe I»AY=-Ci?? 22YT3T3Y ai0»03[CY TSATZIC éCETC y3TWafY»AC

N=wrY=3p»fiasuA.

ana»1n¢ Ya3r3TA

ana»1rC YaST31Y ¢ NS Y3u»hi»t ySTTafY»AA, afaYo T340 »Y 3é3¢36Y»t
USYT3T3Y ai0»03(CY T3AT31

&CeT/2é3T»tasAlasy

_ 400 AU »YASATIC afi "¢, éCETC N»r3%amraiAIZYA U38Y3ToxECe:

[«BN

_ &bl A»0 ABY»Y3 an ¢ R3NANIA T3U 3é3T»Fachlasy UBeY3To»tar 31
N»a3%awasAl3YA, 63T3(Y O»i Y»AthaaiUA T340 ¢ B30 T3A 4R ECY»E (» 13 -3
TAAST3Y 1A= -AC NCUYS1AUSYA, A YAST3T TaiY»Y=3 A3T36»0Y»E 460»03(CY
T3AT=31a1 T3¢3840 »fA»E3Y»AC ACTA:

1=30wYCasAlasYA

D3UaLT31 »0»0, af EAi36T3T N3A0SA»AACTA TO - W3- 4Rl 1C UC3IY

N» 0 3%awaiAlBY NBU3h 7 »A»E3Y»AC 3YAIYY»AA 8»Y NAi3&3A3TiC ¢ 64dlo
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R=VhasAl=Y: T2AuA3TCE CYYARU=6C2Y WISt SYRSWC I»ASp»fl=t,

@2eY3Toa0AIBY T3YaYY»RA.

=¥ 20»VA CVa TAZNZVC TG O»h2VCE R2R62ASRACTC ER=6400Y ¢, 4RA THC 20-
30 fad»: O»fi US8Y3To4asAladYA T3U3TaM ¢; _ 400 T340 »0 1313»0Y»E
N=3A63A»RACTC EA040UA, »fip | 400 TOSYT3Y3 W 6T6»E400 63YT3631 A3U3Y3T
N»ra: D3ﬁé3/f\»ﬁAC-l-é6U AI3Y N3fAo»A, afayu 13/a03Y3Y Na-»I3Y TY3é
A3 T x3éx»E O»th: D3AO»AA T»ASu»ATail »Y O»fi NOCASAIBYA ~ TYYL3u»haiAlSYA:
D»YU 43+3%3Y0 u3A0i T- YSN3U»Yu O»h UB8Y3T040AlaiYA Uxfi
N»wr3hawasAlasyaou:

T3YE3T N3wYasU »Yu U»ii RYanN=T3Ea0AlasYA N=U= - anT=To4aAl3Y N=U3h:
T»0»TasAlasYY»AC N3U3A 1CU» 0

EC3Y= g36[3Y, MD, MPH, -tE3T1afi N»13%awa0

b»é. (374091) 47 2278

E-mail: liana kasyan@edu.aua.am

©f»Y= 2UCAE3Y[3Y MD, MPH
P»é. (374010) 51 25 68

E-mail: yamirkh@aua.am

qi»le @4ECTC=Y, APRN, PhD

E-mail: sulivian@aua.am
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Appendix 7. English version of questionnaire

Interviewer-Administered Questionnaire

Data of interview (mm/dd/ yy)

Interviewer

ID number

START TIME

This questionnaire has been prepared to allow review of your child's early development.
Please take the time to complete each of the following pages as thoroughly as possible, and
feel free to add your comments and elaborations on the rever se of any page.

Thank you, in advance, for your time and effort with this form.

DEMOGRAPHICS

1. Child'sfull name;

2. Gender
Mae []
Female []

3. Child'sdate of birth: mm/dd/yy

PREGNANCY HYSTORY

1. GENERAL INFORMATION

4. How many pregnancies haveyou previously had? (both viable and non-viable)

Record the number



88. Don't remember/Don’t know
99. Refuse to answer

5. How many children do you have aged:
1.0to 3 yearsold?

Record the number

2.4to 7 yearsold?
Record the number
3.8to 12 yearsold?

Record the number

4.13 and older?

Record the number

6. Did you have any abortion?

1 Yes
2 No (go to the question #3)

99. Refuse to answer (go to the question #8)

7.How many abortions did you have?

Record the number

88. Don't remember/Don’'t know  []

99. Refuse to answer (1

(]
[l
[l



8. Did you have any miscarriages?
1Yes [
2. No (go to the question #10) (1
88. Don't remember/Don’t know (go to the question #10) (1

99. Refuse to answer (go to the question #10) 1

9. How many miscarriages did you have?

Record the number

88. Don’t remember/Don’t know

99. Refuse to answer

10. Have you had child/children who has/have died?
1 Yes
2. No (go to the question #12)

99. Refuse to answer (go to the question #12)

11. How many child/children have you had who has/have died?

Record the number

99. Refuse to answer

2. PREGNANCY

12. What was your age in the year of that pregnancy?
Recordthenumber — years

99. Refuse to answer



13. Did you smoke tobacco during that pregnancy?
1 Yes 1
2. No (go to the question #15) 1

99. Refuse to answer (go to the question #15) ]

14. How many cigarettesdid you smoke on an average day during that pregnancy?
1. Less than 1 cigarette a day I
2. 1.5 cigarettes aday (1
3. More than 5 cigarettes a day [
88.Don’t remember/Don't know [

99.Refuse to answer 1

15. Did anyone smokein your house (husband, father-in-law, etc.) during that pregnancy?

1Yes [
2. No (go to the question #17) (]

88. Don't remember/Don’'t know (go to the question #17) []

99. Refuse to answer (go to the question #17) 1

16. How many cigarettes did the member/members of your family smoke on an average day
during that pregnancy?

1. Less than 1 cigarette a day (]
2. 15 cigarettes a day (]
3. More than 5 cigarettes a day ]
88. Don't remember/Don’t know [
99. Refuse to answer [



17. Have you had any alcoholic drinks during pregnancy? (A drink is 1 glass of wine, wine
cooler, can or bottle of beer, shot of liquor, a mixed drink.)

1.Yes [l
2.No (go to the question #20) I
83. Don’'t remember/Don't know (go to the question #20) [
99. Refuse to answer (go to the question #20) 1

18. During your pregnancy, how many alcoholic drinks did you have in an average week?

1. Lessthan 1 drink aweek (1
2. 1 to 3 drinks aweek 1
3. 4 t0 6 drinks aweek 1
4. 7 to 13 drinks aweek 1
5. 14 drinks or more aweek (1
88.Don't remember/Don’t know [
99.Refuse to answer 1

19. During the last 3 months of your pregnancy, how many times did you drink 5
alcoholic drinks or morein one sitting?

1. Record the number

2. Didn't drink then (]
88. Don’'t remember/Don’t know [
99. Refuse to answer [

37



20. Please indicate any of these problems, which you had during your pregnancy? (Check
all that apply)

1. Hyperemesis 1
2. Infectious diseases i
3. Blood hypertension (including preeclampsia or toxemia) ]
4. Rhesus incompatibility 1
5. Diabetes I
6. Hematol ogical diseases 1
7.Vaginal bleeding (]
8. Problems with the placenta (such as abruptio placentae, placenta previa) [
9. Severe nausea, vomiting, or dehydration [

10. Other (specify)

21. Did you experience other major stress during pregnancy?
Yes ]

No (gotothequestion#23) ]

22. Please specify:

23. Did you use any drugs during pregnancy?
1 Yes (1

2. No (goto the question #25) ]

24. Please specify:




25. Please indicate any of the following things, which you did because of these problem(s)?
(Check all that apply)

1 | went to the hospital or emergency room and stayed less than 1 day (1
2. | went to the hospital and stayed 1 to 7 days (1
3 | went to the hospital and stayed more than 7 days [

4. | stayed in bed a home more than 2 days because of my doctor's or nurse's advice []

5. None of above mentioned [

DELIVERY AND POSTNATAL PERIOD

26. Where did you deliver?
1. “Erebuni Medica Center” [
2. “Malatia’ Maternity Hospital  []
3. Maternity Hospital #2 [

4. Other (specify)

27. Please indicate which of the following was true of delivery (Check all that apply):

1. Vagina delivery (]
2. Cesarean section (]
3. Precipitate delivery (]
4. Prolonged delivery I

5. Instrument assisted delivery ]
6. General anesthetic use (1
7. Epidural anesthetic use [

8. Other (specify)
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28. Were there any complications of delivery?
1.Yes [l

2. No (go to the question # 32) []

29. Please indicate them (Check all that apply):

1. Mechanical trauma ]
2. Cephalematoma (1
3. Perinatal asphyxia (1
4. Fetd distress of baby [l

5. Other (specify)

30. What were the child's APGAR scores?

At 1 min at 5min

31. Was the baby carried to term (9 months)?

1.Y es (go to the question #33) (1
2.No (]

32.Indicate gestational age

88. Don't remember/Don’t know []

33.Birth Weight: ar

88. Don't remember/Don’t know []

34.Birth Height sm
88. Don’t remember/Don’t know  []



35.Were there any medical complications of your child following delivery?
1Yes []

2. No (go to the question #37) [l

88. Don't remember/ Don't know (go to the question #37) []

36.Please indicate medical complications of your child following delivery (Check all that

apply):

1. Sepsis (]
2. Meningitis [1
3. Encephalitis (1
4.Head injury (]
5. Neonatal convulsion [

6. Neonatal hemolytic disease [

7.0ther (specify)

88. Don't remember/ Don’'t know ]

37.You returned home at days after delivery.
88. Don't know/Don’'t remember  []
38. Child returned home at days after delivery

88 Don't know/Don’t remember []

Please use this space for any additional comments you would like to make about
your health and health of your baby.
Thank you for sharing your thoughts with us.

END TIME
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Appendix 8. Armenian version of the questionnaire

P3A6SA»AACT

3/3

D3f6U3Y (AA

P3foYald

P3i6140C TatA

2(g N30 A>AACTA YAS 3T 46YC NS wY3p»iintad 130 %30 - 36U3Y AYA36UA:
EY1AaiU »YU - »0 ASU3Y3T EA=6Y»Ea0 3IY NYSASTARCY 43+ USYA3U38Y
63YTAAIBY 1»&0400 T3AA0 »U S T»E30Y»E O»fl U» TYSPSYAGAIAGYY» A

N» 3130 (c»AC TH3:

TSVEST RYARNSTSLAAIAY Onfi ASUSYSTC ~ ¢3VC V»ALAUSY RSUSH
2YOYST3Y WIStV
OfinE3C 3VAGY, 3%- 3VaY, N=IR=VasY

2. é»éA

20¢CT []

42



0= ]

3. TYVi=Y 30e3ACT SUCE/ARMTSAC

POGatAISY &=wUasAlasy

1. AYIN3YAIR 1 »0» TAOAIAGY Y »fi

4. g3YC NOCAtAIAsY »0 YSETCYAIU a0Y»0»E (akan 1»&u»hiA)
UR»0 ACTA
88. a»U NCRasU/a-Cr»U []

99. a»U 45400 A TEESY»E[ ]

1. 0-3 3A»I3Y

UR»U ACTA

2. 47 T3inI3Y

UR»U ACTA

3. 8-12 W 3f»I3Y

UR»U ACTA

4. 137 3ix»t

UR»0 ACTA



6. aiY»O»t »0 SAtjan ShAN»e 1 3T3Y TCAAUY» (Span)
1. =2la []
2. &i (3Yo6»u N3f6 8-CY) []

99. a»U 4i%ail A3 T3EE3Y»E[]

7. 23YC Sl»ew3T3Y TCAAIUY» »U 1400 40Y»0x»E
UR»U ACTA
88. a»U NCRasU/a - Ca»U []

99. a»U aihail A3 T3EE3Y»E [ ]

8. aliY»0»E »U Sftlad af ", uY3T3Y 1CAaiU

1. 2[4 [
2. ai (3Y6»u N30 10-CY) []
88. a»U NCRasU/a- Cr»U (BYo»u (=31i6 10-CY) []

99. a»U aihail A3 T3EE3Y»E(3Y0»U N30 10-CY) []

9. 3YC uY3T3Y TCAAGU »U 46Y»0»E
UB»0 ACTA
88. a»U NgRasu/a - Ca»U []

99. a»U 4540l A TEESY»E[ ]

10. AGY»0»E »U BALJal »A»ES (»A»E3Y»h), A (aiayu) USNSo»t ¢ (»Y)



1. 2la []

2. &i (3Yo»u N3h6 12-CY) []

99. a»U 4i%ail A3 T3EE3Yx»E (BYo6»0 N3A6 12-CY) [ ]

11. 33YC »A»E3 (»A»E3Y»f) »U 46Y»0»E, afA (afiayYu) USNSo»E ¢ (»Y)

UB»0 ACTA

99. a»U 454l A TEESY»E[ ]

2. DOCAGAIAGY

12. g3YC W 3i»T3Y (G0 W T13E NOCAsAISY ASU3YST

UR»U ACTA

99. a»U aikail A3 3EE3Y»E[]

13. 1E»E »0 3itlad w3t NOCasAl3Y AsUu3y=3T
1. 24 []
2. &a (BY6mu =6 15-CY) []

99. a»U 45%40U0 A3 3EE3Yx»t (3Y6»0 N=3A6 15-CY) []

14, g3YC -E3Y3T [ESEAT »U 0- W3- il (UCCCY NSRTAT) GASTSY

1 1-C6 A=T=6 [



2. 15 []
3. 5-C6 3»iC []
88. a»U NCRasU/a-Cr»U []

99. a»U aiail A3 3EE3Y»E[]

152140 T2V SVI20Y»AC6 4 U»TA (SUATECY, ET»ER2R ~ 2UEY) TExE »Y

Owfi ROCAGAIZY ASUSYST

1. 2l4 []
2. aa (3Yo»u N=3h6 17-CY) []
88. a»U NCRadl/a-Cr»U (BY6» U N=fi6 17-CY) []

99. a»U 454l A3 3EE3Y»E(3Y6»u N30 17-CY) []

16. 23YC -E3Y3T IE3EAT »Y 0- 03 -afI»E (UCCCY NBRTAT) GAST3Y O»fi

T3Y 3Y1I3(Y»AA

4. 1-C6 &3T3¢ []
5 1-5 []
6. 5-CO 3T»EC []
88. a»U NgRasu/a - Ca»U []

99. a»U 46%ail A3 T3EE3Y»t []

17. G- w3 -ai»t »0 3ntjau 3ETaNaE=3Icy Eucan NOcasAl=y AYA=6046U
(EUCAN YR3Y3TAU ¢ 1 u3A3T -CYC, 1 RCR - Sfincadfi ™ 3EY)
1. 2la []

2. ai (3Y6»u N=fi6 20CY) []



88. a»U NCR&sU/a - Cr»U (BY6»u N3fi6 20-CY) []

99. a»U 4440 A TIEE3Y»E(3Y6»0 N2fi6 20-CY) []

18. @CcCY N=pTaT NOGAsAISY AYA=06040U RSu=AST3Y an03Y StTaNat=3Icy

EUCAU »0 O- 03 -afl»E

1. 1-C6 43136 []
2. 13 []
3. 46 []
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Appendix 9. Budget allocation and resour ces

$Salary Duration Total
Personnel
Program coordinator $ 600/month 5 months $ 3000
Program assistant $ 500/month 5 months $ 2500
Extractor $ 1/extraction 220 hours(~28 days)  $ 880
| nterviewer $ 1/ interview 440 hours(~55days)  $ 880
Dataentry personnel $ 3/ hour 150 hours(~19 days)  $ 450
Data analyst $ 300/month 2 months $ 600
Accountant $ 200/month 6 month $ 1200
Driver 1 $ 120/month 3 months $ 360
Driver 2 $ 120/month 3 months $ 360
Sum $ 10,230
Sdary taxes $ 2,046
Average 20% of the sum
Subtotal $12,276
Operational cost Price Duration
Office rent $ 200/month 5 months $ 1000
Office supplies $ 50/month 5 months $ 250
Communication and electricity  $ 80/month 5 months $ 400
Car rental and maintenance $ 200/month 2 months, two cars $ 800
Fud cost $100 per car/per 2 months, two cars $ 400
month
Subtotal $2,850
Capital assets Price Number of items
Computer $1000 2 computers $ 2000
Copier $ 600 1 copier $ 600
Printer $ 400 1 printer $ 400
Subtotal $3,000
Training materials and copying $ 75 per month 2 months $ 150
Total cost $18,276
Unexpected expenses 5 % of the tota $914
cost
Total cost of the proj ect $19,190




Appendix 10. Timeframe (Gantt chart)
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