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Abstract

Objective: Child undernutrition is a serious public health problem in many low-
and middle-income countries. Data on child undernutrition prevalence and its
risk factors in Armenia are limited. The present study aimed to estimate the
prevalence and explore the predictors of undernutrition among children aged
5-17 months in Yerevan.

Design: The study was cross-sectional and employed a review of the ambulatory
charts of children selected through a multistage cluster sampling. This phase was
followed by a case—control study. The cases were undernourished children
identified during the record review and randomly matched with normally
growing controls of the same age and gender from the same pool of records.
Mothers of cases and controls participated in a telephone interview. The study
used conditional logistic regression analysis.

Setting: Yerevan, Armenia.

Subjects: Children aged 5-17 months residing in Yerevan, Armenia.

Results: Review of 570 ambulatory charts suggested the prevalence of stunting,
underweight and wasting among 5-17-month-old children in Yerevan to be 17-9 %,
7-3% and 3-1%, respectively. The case—control study of eighty-nine matched pairs
identified four significant predictors of child undernutrition: family’s socio-economic
status score (P = 0-030), child’s length at birth (P= 0-027), duration of predominant
breast-feeding (P= 0-046) and food diversity score (P= 0-039).

Conclusions: The factors determining growth patterns of children in Yerevan are

mostly behavioral and environmental, hence modifiable. Reducing poverty and Keywords
inequalities in food availability, promoting breast-feeding and adequate com- Yerevan
plementary feeding, and ensuring optimal care before, during and after pregnancy Armenia
are likely to help reduce child undernutrition in Yerevan, Armenia and societies with Child undernutrition
similar public health concerns. Predictors

It is widely recognized that child undernutrition is a serious
problem leading to numerous health consequences such as
poor cognitive development, restricted growth, reduced
immunity, higher morbidity and death™. Although the
prevalence of undernutrition is declining globally, it remains
a major public health problem in many countries®”.
According to WHO, the prevalence of underweight and
stunting among children under 5 years of age is estimated to
be 16 % and 27 % worldwide, respectively®. Childhood and
maternal underweight is the leading cause of the global
burden of disease, accounting for 138 million disability-
adjusted life years®”. Undernutrition and intra-uterine
growth restriction cause 2-2 million deaths annually among
children under 5 years of age — a substantial proportion of
all deaths occurring in infancy and childhood V.

Many studies suggest that poor socio-economic status
(SES), low level of mother’s education, larger family
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size with many siblings under 5 years of age and shorter
inter-birth intervals are risk factors for child under-
nutrition"?” while higher levels of per capita public
spending on health care are proved to contribute to better
health outcomes among the poor and dramatically reduce
mortality and undernutrition of children from poor
families'*”. Health-related risk factors for child under-
nutrition include maternal common mental disorders,
poor nutritional status of mothers, child’s small size at
birth and recurrent infections'#7141:18:222% The protec-
tive effect of breast-feeding against child malnutrition is
well established'*'*%_In addition to supplying superior
infant nutrition, breast-feeding provides strong protection
against infections®>~*",

Cross-cultural comparisons of infant growth rates show
that growth patterns of breast-fed infants who receive
timely and adequate complementary feeding are similar
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across different populations. Altered growth among these
infants is largely attributable to prenatal factors and
maternal stature®. Therefore, WHO developed and
recommended use of the Child Growth Standards”
based on the growth rate of infants receiving optimal
feeding, which is defined as exclusive breast-feeding
during the first 6 months and adequate complementary
feeding starting at 6 months of age with continuation of
breast-feeding into the second year of life. These stan-
dards replaced the older standards recommended by
WHO that used the 1977 International Reference Population
defined by the US National Center for Health Statistics
(NCHS)®”.

Data on prevalence and determinants of child under-
nutrition in Armenia are limited. Armenia lacks a sur-
veillance system for child growth. Primary health-care
facilities are responsible for child growth monitoring.
However, these measurements are neither summarized at
a regional or national level, nor are they analysed or used
for policy or other decision making. Studies with limited
or national coverage have been the only sources of data
on children’s nutritional status. According to the earliest
available estimates from 1993°" the prevalence of
stunting among children aged 0-5-5 years in Armenia was
6-2%, underweight prevalence was 4-7% and wasting
prevalence was 1-0% (all rates were defined as percen-
tages of children who were more than two standard
deviations below the median of the NCHS/WHO reference
population®®). In Yerevan, these rates were 8:0%, 2:3%
and 1-:2% in 1993 and 59%, 1:-6% and 0-6% in 1994,
respectively 3%

In the period from 2000 to 2010, three Demographic
and Health Surveys (DHS) were conducted in Armenia at
S-year intervals. Over these 10 years the prevalence of
underweight among children under the age of 5 years
rose from 2:6% to 4-8%, while rates of stunting and
wasting remained relatively stable at 14:6% and 3-0 %,
respectively (all rates were based on NCHS/WHO refer-
ence population standards)®>>”. Nevertheless, when
compared with estimates reported in 1993°V, rates of
stunting and wasting appear to have doubled in two
decades. The DHS completed in 2010°” reported that
stunting begins to increase at 6 months of age, reaching a
first peak at the age of 12-17 months with a rate of 16-0%
and a second peak at the age of 3647 months with pre-
valence of 19-4%. Of the three indicators of undernutrition
in Armenia, the high rate of stunting is worrisome as an
indicator of a high level of chronic childhood malnutrition.
Rates of underweight and wasting also exceed expected
prevalences in a well-nourished population (2:3%), indi-
cating some level of acute malnutrition®".

Currently, the DHS is the only source of data on child
malnutrition in Armenia. However, inconsistencies in the
data reported from the different regions of Armenia and
across the three reporting periods® " suggest these
data may not be reliable. Moreover, DHS is expensive and

)
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its continuity may not be warranted. Alternatively, primary
paediatric care service coverage is very high in Armenia.
Even the most conservative estimate suggests that more than
92 % of infants and toddlers are seen in primary care facilities
and have ambulatory (i.e. primary care) charts where their
anthropometric data are recorded along with other health-
related information®”. Therefore, exploring the capacity of
the country’s primary health-care system in measuring and
reporting child growth indicators is worthwhile.

Although risk factors for child undernutrition are gen-
erally well known, specific predictors of undernutrition
could vary widely from country to country®”. For example,
even the countries in the Commonwealth of Independent
States (CIS), a group of former Soviet republics of which
Armenia is one, demonstrate striking diversity in child
nutritional status and rates of malnutrition. This diversity
implies the need to identify and address nutritional con-
cerns specific to each former Soviet country®®. The current
study aimed to explore the prevalence and main risk factors
of undernutrition among children aged 5-17 months
residing in Yerevan, the capital of Armenia. Fully one-third
of Armenia’s population resides in Yerevan, making it
a useful setting for study of undernutrition. Infants aged
5-17 months were targeted for study given prior data which
suggested bimodal peaks in stunting, with the first peak
occurring in this period?>®

Methods

The study used data on anthropometric measurements
recorded in children’s ambulatory charts to estimate the
prevalence of stunting, wasting and underweight among
5-17-month-old children served by Yerevan primary
paediatric care facilities. A cross-sectional review of the
ambulatory charts of children, selected through a multi-
stage, probability-proportional-to-size cluster sampling
technique, was conducted to assure generalizability of
findings for Yerevan. In addition to weight and height at
the last recommended growth screening, the record review
abstracted data on each child’s age, gender, weight and
length at birth, and contact information. Those children for
whom data from the last recommended growth screening
were missing were excluded from the study.

This record review was followed by a case—control
study aimed to identify predictors of undernutrition among
5-17-month-old children in Yerevan. The cross-sectional
record review created a basis for the case—control study. All
children with stunting, wasting or underweight identified
during the record review were included in this phase of the
study as cases. Each case was randomly matched with a
control of the same age and gender with normal growth
indicators selected from the same record review. Mothers of
cases and controls participated in a telephone interview,
after providing a verbal consent to participate. The study
was conducted according to the guidelines laid down in
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the Declaration of Helsinki. The Institutional Review Board
of the American University of Armenia reviewed and
approved the study protocol. Data collection took place
during April-August 2011.

Variables

The outcome variables of the study were the presence of
stunting, underweight and wasting, or any combination
of these three conditions, in a 5—17-month-old child. The
study grouped children with any of these outcomes in a
single category of ‘undernourished’ to increase the study
power as the numbers of children in each category were
small. The study used the WHO Child Growth Standards®”,
which were adopted for use in Armenia in 2008°”. The
data on each child’s weight and height were plotted in
these growth charts. Those children whose height-for-age,
weight-for-age or weight-for-height was more than 2 sp
below (<2-3rd percentile) the median of the reference
population were identified as having stunting, underweight
or wasting, respectively(31).

Independent variables included parental characteristics
(parents’ current weight and height, mother’s age, edu-
cation, employment status during and after pregnancy,
parity, previous birth interval, any health problems/
chronic diseases during pregnancy, smoking status,
knowledge score on child care), child characteristics
(length and weight at birth, existence of any inborn
health problems, any acute symptoms within 30 d prior to
the last growth screening, feeding patterns including
durations of exclusive, predominant and any breast-
feeding, consumption of different types of food in the
24 h prior to the interview, food diversity score, exposure
to second-hand smoke) and family socio-economic
characteristics (family size, number of employed house-
hold members and children under 18 years of age, SES
score). The independent variables were either based on
single items or constructed on the basis of scores gener-
ated from responses to several items. The latter included
mother’s knowledge score on child care (i.e. sum of
correct replies to seven questions on different aspects of
child care with a range of 0-7), child’s food diversity score
(i.e. sum of positive answers to questions regarding
consumption of ten different types of food with a range of
0-10) and family’s SES score (i.e. based on a cumulative
score generated from responses to items on perceived
living standards of the family, family’s average monthly
expenditures and ratio of the total number of household
members to the number of employed household mem-
bers; the responses to each of these items were divided
into five ordinal categories from 0 to 4, and the SES score
ranged from 0 to 12).

Statistical analyses

We identified the prevalence of stunting, underweight
and wasting in the cross-sectional study sample and
investigated the distribution of study variables among
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cases and controls through descriptive analysis. The
characteristics of matched cases and controls were com-
pared through paired ¢ tests and Wilcoxon tests for
two related samples. Only two-sided significance levels
were considered. This was followed with bivariate and
multivariate conditional logistic regression analyses. All
study variables were dichotomous or continuous; except
mother’s education, for which three levels of dummy
variables were created with the highest level used as the
referent. Before including into the regression analysis, all
continuous variables were checked for linearity on the
logistic scale. The variables associated with the outcome
at the P<<0-25 level in the bivariate analysis were entered
into multivariate analysis in different combinations to
check their controlled/mediated effect on the outcome ™4V
The variables included in the final model were checked for
interaction and multicollinearity (using variance inflation
factor statistics). The analysis was conducted using SPSS
version 18 and STATA version 10 statistical software packages.

Results

The study team reviewed 570 ambulatory charts of
5-17-month-old children. Of these, 8-6% lacked data on
the child’s recent recommended growth screening. The
recorded data on child’s weight and height at the last
growth screening in the remaining 521 charts indicated
height-for-age below the 2-3rd percentile in 17-9% of
charts, weight-for-age below the 2-3rd percentile in 7:3 %
of charts, and weight-for-height below the 2-3rd percen-
tile in 3-1% of charts. One-fifth of children (n 107) in
the final sample of 521 were judged undernourished.
Seventy-one (66-4 %) had stunting (12 63), wasting (7 6) or
underweight (72 2); thirty-two (29:9 %) had a combination
of two conditions; and four (3-7 %) had all three conditions.
For the case—control study, the 107 undernourished
children were randomly matched with controls of the
same age and gender from those children whose ambu-
latory charts were reviewed. However, eighteen pairs
(either cases or controls) could not be contacted for
various reasons including incorrect telephone number or
address or absence from Armenia. Among those con-
tacted, there were no refusals. Thus, data analysis for the
case—control phase of the study was based on eighty-nine
cases and eighty-nine controls, which gave the study a
power of 0-87 to detect a 10% difference between the
groups based on any independent variable of interest.
The mean age of children included in the case—control
study was 10-6 (sp 3-7) months. Gender was represented
almost equally (483 % male and 51-7 % female). Table 1
presents the distribution of selected socio-economic,
parental and child characteristics among cases and con-
trols and the differences between them identified through
paired analysis. Cases had significantly lower weight and
length at birth (both << 0-001), shorter mean duration of
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Table 1 Distribution of selected characteristics among cases and controls: 5-17-month-old children in Yerevan, Armenia, Apri-August 2011

Cases Controls
N Mean or % SD Mean or % SD P value*
Child characteristics
Birth length (cm) 83 47-4 3-0 50-1 19 <0-001
Birth weight (kg) 83 27 0-5 31 04 <0-001
Duration of any breast-feeding (months)t 40 4.8 4.5 7-6 4-4 0-006
Duration of exclusive breast-feeding (months) 89 21 2:2 2:9 2:2 0-004
Duration of predominant breast-feeding (months) 89 32 2:3 4-6 27 <0-001
Score of food diversity 88 5-0 1-2 57 1-2 <0-001
Any fruit in the last-day diet (%) 89 82-0 - 94-4 - 0-012
Any meat in the last-day diet (%) 89 36-0 - 60-7 - 0-003
Any cheese in the last day diet (%) 89 66-3 - 86-5 - 0-001
Low birth weight (<2-5kg) (%) 84 29-5 - 2:4 - <0-001
Acute diseases within 30 d prior to anthropometrics (%) 89 16-9 - 15-7 - 0-853
Exposure to smoke (%)
Several times per week or more 88 45-5 - 21-6 - <0-001
Less than several times per week 54-5 78-4 -
Maternal characteristics
Age (years) 83 28-1 4-9 27-4 4.5 0-321
Weight (kg) 78 59-0 11-8 59-2 10-2 0-932
Height (cm) 77 159-8 6-1 163-4 4-9 <0-001
Child-care knowledge score 89 5-3 11 5-6 11 0-060
Education (%)
Incomplete school (<10 years) 89 20-2 - 16-9 - 0-147
School/upper secondary (10-13 years) 25-8 - 16-9 -
University or higher 53-9 - 66-3 -
Employment (%)
Employed 88 35-2 - 56-8 - 0-002
Unemployed 64-8 - 43-2 -
Parity (%)
1 89 58-4 - 61-8 - 0-631
>1 41-6 - 38-2 -
Previous birth interval (%)
<3 years 89 19-1 - 11-2 - 0-144
=3 years/primiparous 80-9 - 88-8 -
Health problems during pregnancy (%) 89 20-2 - 15-7 - 0-480
Paternal/household characteristics
Father's weight (kg) 75 731 10-0 80-2 123 <0-001
Father’s height (cm) 75 171-3 5-6 175-8 5-5 <0-001
Number of employed household members 89 1-7 0-9 2:0 1-0 0-015
Family’s SES score 79 5-2 2:0 67 2:0 <0-001

N, number of valid pairs; SES, socio-economic status.

*Paired t test for means and related-samples Wilcoxon test for proportions (two-sided P values).
tThis variable was treated as missing if a child still received any breast-feeding at the time of the study.

exclusive (P=0-004), predominant (P<0-001) and any
breast-feeding (P= 0-000), lower score of food diversity
(P<<0-00D) and higher exposure to second-hand smoke
(P<0-001) than controls. Despite the reported high
exposure especially among cases to second-hand smoke
(Table 1), only three mothers of cases and three mothers
of controls (3-4%) reported ever smoking and only two
(1-1%) reported that they smoked during pregnancy.
Compared with cases, a significantly higher proportion
of controls used meat (P=0-003), cheese (P=0-001)
and fruits (P=0-012) within 24h prior to the survey.
Parents of controls were significantly taller than parents
of cases (both P<0-001). Fathers’ mean weight was
also significantly higher among controls compared with
cases (P<0-001). Mothers of controls were employed
significantly more frequently than were mothers of cases
(P=0-002). The mean number of employed household
members (P=0-015) and the mean SES score of the
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family (2<<0-001) were significantly higher among controls.
The bivariate conditional logistic regression analysis con-
firmed findings from the paired analyses, identifying statis-
tically significant associations between undernutrition and
all of the characteristics mentioned above.

In multivariate conditional logistic regression analysis
we constructed different models to assess the controlled
effect of independent variables of interest on the out-
come. Both father’s and mother’s height were significantly
associated with child’s growth after adjusting for spouse’s
height and for family’s SES score, but they lost sig-
nificance in the final model. The final fitted model iden-
tified four significant predictors of child undernutrition:
family’s SES score (P=0-030), child’s birth length
(P=0-027), duration of predominant breast-feeding
(P= 0-046) and score of food diversity (P= 0-039; Table 2).
Father’s height, although marginally significant (2= 0-099),
was also included in the final model to achieve its better fit.
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Table 2 Predictors of undernutrition® among 5—17-month-old children in Yerevan, Armenia, April-August 2011

Characteristic OR 95% Cl P valuet
Birth length (cm) 0-50 0-27, 0-92 0-027
Family’s SES score 0-55 0-32, 0-94 0-030
Score of food diversity 0-37 0-15, 0-95 0-039
Duration of predominant breast-feeding (months) 0-60 0-36, 0-99 0-046
Father’s height (cm) 0-89 0-77, 1-02 0-099

Model’s fit statistics:

McFadden’s adjusted /% = 0-635
Maximum likelihood R? = 0-643
Cragg and Uhlers R?=0-857
Count R? = 0-896
AIC X n=33-926

SES, socio-economic status; R?, ratio of regression variance to total variance; AIC X n, Akaike information criterion adjusted for the

number of observations in the model.

*Undernutrition: stunted, underweight or wasted defined as having an anthropometric measurement more than 2 sp below the median
height-for-age, weight-for-age or weight-for-height of the reference population®®, respectively.

tConditional logistic regression analysis.

After controlling for other risk factors of interest, each
additional centimetre in birth length was associated
with 50 % reduction of the risk of being undernourished.
Each one-point improvement in the family’s SES score
decreased the child’s chance of being undernourished by
45%. Each one-point increase in the food diversity score
reduced the chance of the child’s undernutrition by 63 %.
Finally, each one-month increase in the duration of
predominant breast-feeding was associated with 40 %
decreased risk of having undernutrition.

No interactions between the variables included in the
model were identified. Variance inflation factor statistics
showed no issues of multicollinearity among variables
(variance inflation factor values for the variables included
in the final model ranged from 1-1 to 1-3)“%%.

Discussion

The prevalence of stunting in the present sample of
5-17-month-old children in Yerevan, Armenia was
17-9%, underweight prevalence was 7:3% and wasting
prevalence was 3-1%. Overall, about one-fifth (20-5 %) of
the sample was undernourished. Considering the close-
to-universal coverage of young children with primary
paediatric care services®” and the applied sampling
technique, these rates offer close estimates of the pre-
valences of stunting, underweight and wasting among
children aged 5-17 months residing in Yerevan. These
rates were calculated based on the WHO Child Growth
Standards®” and were rather close to the DHS 2010 rates
for 6-17-month-old children in Armenia calculated using
the same WHO Child Growth Standards: 17-3 % stunted,
4-6% underweight and 26 % wasted®”. This comparison
shows that the rate of stunting found among children in
Yerevan through the present study is not different from
that reported for Armenia, while the rates of underweight
and wasting we found are slightly higher than those
reported for Armenia. This finding suggests relatively
more acute malnutrition among children living in this
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large urban setting®”, which is consistent with studies

showing a pattern of more acute malnutrition in urban
areas compared with the pattern of more chronic mal-
nutrition in rural areas™?.

According to the WHO classification, the rate of child
undernutrition identified in the current study represents a
low prevalence of stunting (<20%) and underweight
(<109%)®". Nevertheless, when compared with data
from earlier studies and reports, our findings imply that
child undernutrition in Yerevan has not decreased over
two decades. Indeed, in the post-Soviet period, most CIS
countries experienced serious economic decline accom-
panied by increasing poverty, growing inequalities and
disruption of formerly generous health and social pro-
tection systems, and consequent deterioration of child
nutrition®®. In 2005, Armenia ranked sixth among twelve
CIS countries in terms of the prevalence of stunting and
eighth in terms of the prevalence of wasting among
children aged 0-59 months®®.

Evidence indicates a reciprocal relationship between
malnutrition and immunocompromise. Undernutrition
and infections commonly interact, complicating each
condition”. Importantly, infectious diseases such as
respiratory diseases and diarrhoea are the third leading
cause of infant mortality in Armenia (after perinatal
pathology and inborn abnormalities), causing one-
quarter of all infant deaths“*?. Therefore, timely inter-
ventions targeting the risk factors of undernutrition
in children have the potential to substantially reduce
morbidity and mortality.

According to our findings, predictors of undernutrition
among 5-17-month-old children in Yerevan are low birth
length of the child, low SES of the family, lack of diversity
in the child’s diet and shorter duration of predominant
breast-feeding. Father’s low height was marginally sig-
nificantly associated with the outcome in the final model.
All of these risk factors are well known and are often
interconnected. Underlying causes of undernutrition
include factors adversely influencing the child’s health,
adequate feeding and care. Poverty is recognized as the
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most important among these factors'! 1418194547

According to a recent meta-analysis of DHS data in
selected countries, children from families in the lowest
wealth quintile have about twice as much stunting as
those from the highest wealth quintile’”. In our study
also, poor SES was a strong independent predictor of a
child’s undernutrition. Poverty restricts parents’ ability to
ensure adequate care, nutrition and a healthy environ-
ment for their children. For example, meat and dairy
products supply essential protein and micronutrients but
are usually more expensive than vegetable foodstuffs.
Low intake of these food items is a risk factor for
stunting'”. Existing literature suggests a consistent wide
gap between the proportions of children in the highest
and lowest wealth quintiles who receive animal-source
foods in the 24 h prior to the survey™'". This observation
is consistent with our findings: compared with controls, a
significantly lower proportion of cases consumed meat
products and cheese, their food diversity score was also
much lower and this factor appeared to be the strongest
predictor of child undernutrition in the final adjusted
model. Since mothers of cases and controls were not
different from each other in terms of educational level
or child-care knowledge score, and children were not
different in terms of frequency of acute disease within
30 d prior to the growth screening (Table 1), poverty is
likely the most probable underlying reason for the poorer
diet of cases compared with controls.

Food diversity score in the present study was a mea-
sure of adequacy of complementary feeding. In this
sense, it was closely related to the next identified pre-
dictor of child undernutrition: duration of predominant
breast-feeding. The mean duration of predominant
breast-feeding for undernourished children was 3-2
months, considerably shorter than for children with nor-
mal growth (4-6 months) and almost two times shorter
than the recommended duration of 6 months. The
majority of breast-feeding mothers in Armenia and other
CIS countries practise predominant breast-feeding®®, as
they still follow the recommendations of Soviet medicine
of giving neonates water and small amounts of non-
nutritional liquids (e.g. herbal tea) right from birth.
Inappropriate breast-feeding together with the limited
diversity of complementary food and inadequate con-
sumption of animal-source protein and fruits could lead
to a deficiency in the nutrients essential for normal
growth™®*” The onset of worsening growth from
6 months of age®®” also indicates that shorter duration of
breast-feeding with inadequate complementary feeding
could be the main area of concern. The pattern of rapidly
declining growth during 6-35 months of age combined
with inadequate breast-feeding and late and/or scarce
consumption of a protein- and micronutrient-rich diet is
observed in other CIS countries as well and is considered
an important underlying factor of child undernutrition in
these countries®®.
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Child’s short length at birth was also an independent
predictor of child undernutrition in the present study.
This finding is consistent with literature indicating that
low birth length is a stronger determinant of stunting in
childhood and later in life than low birth weight or BMI,
especially among children born small for gestational
age®*?. Short length at birth is considered to be more
indicative for the presence of genetic predisposition and/
or spontaneous hormonal disturbances leading to short
stature®*>Y. This predictor of child undernutrition is
closely connected with parent’s stature and nutritional
status. Maternal malnutrition is a proven predictor of
small-for-gestational-age birth®®. In the present study,
however, mother’s weight was not related to the child’s
nutritional status while father’s height was. This indicates the
importance of parents’ stature for growth patterns of a
child — a finding consistent with the literature®2%4>47:545%
Short length at birth is also related to factors affecting fetal
growth patterns, such as gestational illnesses, stress and
inadequate support during pregnancy(56’57). Appropriate
preconceptional and prenatal care interventions are shown
to be effective in addressing these problems and reducing
the rates of intra-uterine growth retardation”.

A child’s regular exposure to second-hand smoke was
also strongly positively associated with undernutrition in
the paired and bivariate analyses, but became insignif-
icant when controlled for other variables. However, this
finding deserves attention, as a recent study identified an
association between father’s smoking and undernutrition
among children under 5 years of age, especially those
from poorer families®®. In the majority of households in
Armenia, fathers and other male family members are the
main source of second-hand smoke. Smoking among
women is much less prevalent and smoking during
pregnancy is very rare®’%”. The association between
paternal smoking and child undernutrition could possibly
be explained by recurrent respiratory diseases in children
because of regular exposure to smoke, as well as by the
negative effect of smoking on the family’s budget making
diverse food less affordable®®.

Although a recent study found an association between
parents’ education and childhood undernutrition in
Armenia®”, we did not reveal significant relationships
between mother’s education or child-care knowledge
score and child’s nutritional status. The reason for this
finding could be the following: the current study included
only the Yerevan population, which is relatively homo-
geneous in terms of access to basic education and child-
care knowledge.

We relied on child growth measurements recorded
in ambulatory charts filled in by primary health-care
providers. We did not check the precision of these mea-
surements, but the consistency of our findings with DHS
data could be indirect evidence of the accuracy of our
data. As the proportions of wasted and underweight
children among the cases were small, the study did not
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have enough power to conduct separate analysis of risk
factors for each of the three undernutrition indicators.

The response rate for the case—control study was 100 %.
For different objective reasons, we could not contact
16-8% of the initially selected case—control pairs. However,
according to the data available from ambulatory charts,
the characteristics of those left out were not significantly
different from the characteristics of those who were included
in the study.

The study findings suggest that factors determining
the growth patterns of children in Yerevan are mostly
behavioural and environmental, and thus modifiable. The
following measures have potential to drastically improve
the situation with child undernutrition in Yerevan:

1. reduction of poverty with particular emphasis on

reducing inequalities in food affordability, distribution

and use;

2. promotion of breast-feeding and adequate comple-

mentary feeding practices;

provision of optimal preconceptional care and inter-

ventions during and after pregnancy; and

4. promotion of optimal behaviour and environment
during pregnancy and thereafter, including protection
from second-hand smoke.

b

Although the present study was restricted to the children
living in Yerevan, Armenia, most of its findings are con-
sistent with reports from the other CIS countries®. Thus,
the study’s results and recommendations may have much
broader implication.
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