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Under - nutrition is leading to a global public health problem associated
with child morbidity and mortality especially low and middle income
countries, Myanmar was also still facing under nutrition especially growth
stunting is the highest rate compared with others.

To explore the prevalence and predictors of growth stunting in children
among 1,000 days in Dry Zone, Pakokku Township, Myanmar.

A cross-sectional and community based study was conducted with 393
participants. Multi-stage sampling technique was drawn to select these
respondents at Pakokku Township in Myanmar. Data were collected from
mothers with children under 2 years of age. Using 6 parts of structured
questionnaires by face - to - face interview. Emergency Nutrition
Assessment (ENA) smart software was used for nutritional status
assessment based on WHQO's references to calculate child’s height to
get Z score (standard deviation score). Stunting was assessed by
comparing the body length with age. It could be categorized as stunting
when the body length is less than -2 compared to standard deviation.
Chi-square and multiple logistic regression were performed to examine

factors associated with stunting.
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Results : The prevalence of stunting was 14.8 %. The following factors were
significantly associated with stunting: children in large family size
(more than 2 children) (AOR=2.13, 95% CI 1.05 - 4.31), children aged
13 to 24 months (AOR = 4.52, 95% CI 1.20 - 16.9), children were born
with low birth weight and small gestation period (AOR = 3.26, 95% CI
1.34 - 7.95 and AOR = 2.67, 95% CI 1.33 - 5.43), mothers with shorter
height (< 145 cm) (AOR = 3.84, 95% CI 1.29 - 11.48) (P <0.05).

Conclusion ‘' Maternal factors were mainly associated with child’s stunting. Nutrition
investments should be added for the young especially those under
two years old. Nutrition promotion should be focused for both mother
and child since the mother is pregnant. Family planning service should

be provided and promoted to mothers in this area.
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Under nutrition is leading to a global public
health problem that is associated with child mortality
and morbidity especially in low and middle income
courtiers. "’ Under nutrition is caused by inadequate
food intake, limiting of some others nutrients
resources. ” Globally, 155 million children suffer from
growth stunting. ® Nearly 170 million children
worldwide do not get the opportunity to reach their
full growth potential because of poor nutrition and
lack of food in the earliest month of life. “’ According
to World Health Organization 2016 report, 57 out
of 129 countries have serious level of double
malnutrition. ® Asia leads the highest prevalence of
stunting among young children, 10.5 million of children
were stunted. ® Southeast Asia has the second highest
prevalence of under nutrition status, among 29.5 %
(15.6 million) have growth stunted. ”’

Stunting was still high burden in Myanmar,
35.1 % of all children were stunting and 12.7 % were
severe stunted according to Multiple Indicator Cluster
Survey (MICS) 2009 - 2010. ® Regarding the Myanmar
Demographic and Health Survey (MDHS) 2015 - 2016,
29% of children were stunted.  The consequences
of stunting are particularly severe and often irreversible
among surviving malnourished children. The highest
prevalence of stunting is occurred among children
under 5 years of age. “ There has been an increased
investment and strategies by all sectors to force on
nutrition interventions during the window of opportunity.
These interventions are made to prevent malnutrition
during the first 1,000 days from pregnancy through
the child first 2 years of life. "’ The importance of
the 1,000-day window of opportunity from the child’s
conception to their second birthday is one of the

cycles to pay particular attention to pregnant and
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breastfeeding mothers. "” The right nutrition during
this window, the impact of good nutrition are performed
to encourage the growth of child’s ability, learns and
rises out of poverty. “ It was found in Bangladesh,
India, Ethiopia and Nigeria that significant factors of
child stunting is related to maternal influences that
include age, height, education, occupation and other

"2 Similarly study in Myanmar

socio-demographics.'
found that family income, maternal height, child’s age
and gestation aged were significant with stunted. "

Dry Zone is located in the central part of
Myanmar, wherein the total population 14.5 million,
that covers 13% of the country. "” Prevalence
of stunting was 27.5 % regarding to WFP 2014
survey. " The prevalence of stunting is higher than
LIFT 2013 data. Children in large family and low
education level of mothers are more likely to be stunted
for under 2 years children. "® Myanmar is still facing
stunting problems where there are limited studies
about 1,000-day period, especially in the Dry Zone in
which there are most challenging improvements
regarding child nutrition burdens.

This study aims to identify the prevalence and
influencing factors on growth stunting among children
within 1,000-day period in the rural area, the Dry Zone
in Pakokku Township.

Materials and Methods

A cross sectional community based study
was conducted on 393 mothers with children under 2
years of age. Data were collected from March 25" to
April 25" 2017. Multi-stage sampling technique was
drawn to select respondents in Pakokku Township,
Myanmar. The township has 7 Rural Health Centres

(RHC), each of which has 4 to 5 Sub-rural Health
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Centres (SRHC) and every SRHC covers averagely
5-10 villages. Firstly, 4 RHCs were randomly selected
by cluster sampling and then 2 SRHCs were randomly
selected by cluster sampling again from each RHC
for totally 8 SRHCs. Twenty villages were selected
through simple random sampling from 8 SRHCs.
Finally 393 numbers of children under 2 years of age
and their respondent mothers were recruited.

The estimated sample size was calculated

as following formula.

ZP-P)
d’

Z = standard normal deviation set as 1.96
corresponding 95% confidence interval
P = Prevalence of under nutrition in WFP nutrition
survey, 2013 in study area is 0.34

(33.9%)
n=344.84+10% = 380

According to the results from the formula, total
estimated sample size was 380 subjects. After data
collection, the total number of 393 registered under
two years children and their mothers had the selected
villages.

Mothers, together with their children under 2
years of age, who agreed to participate in the study
with no physiological problems were recruited. The
data were collected by face- to- face interview using
the structured interview questionnaire and height
board was used for measure the length of the children.
Methods of measurement were used based on WHO'’s
child growth standard guideline. The questionnaire

was developed by using UNICEF model. "'® To verify

Chula Med J

content validity we took recommendation from three
technical experts and back translation was done for
some variables to scrutinize the specificity of variable
to measure and test transparency and relevance of
the test. The questionnaire divided into six parts: 1)
Socio-demographic factors; 2) maternal influences; 3)
breast feeding; 4) complementary feeding; 5)
biological factors; and, 6) child’s characteristics. The
study protocol was approved by the Ethical Review
Board of Mahidol University (certificate of approval
number: 2017/046.0703). Written informed consent was

collected from each participant prior to the interview.

Anthropometric measurements

For nutritional status assessment, an
anthropometric smart software, Emergency Nutrition
Assessment (ENA) based on WHO references was
used to calculate child’s length or height (HAZ). After
getting the length scores of the children, all scores
were converted into Z-score depend on gender.
Stunting is assessed by comparing the length with
age. In accordance with WHO standard Z-score, if
Z-score is more than -2 SD, it means adequate or
normal height or length. If Z score is between less
than -2 SD and more than -3 SD, it implies stunting
and if Z score is less than -3 SD, it indicates severe

stunting. "

Data analysis

Statistical analysis was carried out with SPSS
version 22. Descriptive statistics were used for
demographic analysis of baseline characteristics.
Bivariate analysis was conducted to calculate the
crude odds ratio (COR) with 95% Cl to determine the

association between factors associated with stunting
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by using Chi-square. After then, all variables from
bivariate analysis were included in multiple logistic
regression analysis according to statistically
significant and literature review. Adjusted Odds ratio
(AOR) with 95% CI| was used to determine the
predictors of stunting after adjusted confounding

factors.

Results
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Table 1 presents the prevalence of stunting
(length for age). By using ENA smart 2011 software
for child nutrition, the results showed that 14.8 % of
respondents were stunted. In the total respondents
(n = 393), 85.2 % from length for age was presented
within average groups. In this case, the percentage
of 2.8% indicated severe stunting in this study

township.

Table 1. Number and percentage distribution of stunting status (n = 393).

Nutritional Status Frequency Percentage
Length for age (n = 393)

Average length 335 85.2
Stunting 47 12.0
Severe stunting 11 2.8

Table 2. Frequency and percentage of respondents by socio-demographic factors and child’s characteristics

(n = 393).
Characteristics Frequency Percentage
Family income per month
< 130,000 kyats 190 48.3
2 130,000 kyats 203 51.7
Median = 130,000, QD = 20,000, Min = 10,000, Max = 1,500,000
No: of children in the family
Less than or equal two children 249 63.4
More than two children 144 36.6
Age of the child
< 6 months 93 23.7
6 to 9 months 92 23.4
10 to 12 months 46 1.7
13 to 24 months 162 41.2

Mean =11.13, SD =6.75, Min =0, Max =24
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Table 2. (Con) Frequency and percentage of respondents by socio-demographic factors and child’s

characteristics (n = 393).

Characteristics Frequency Percentage
Gender of the child

Boy 190 48.3

Girl 203 51.7
Immunization

Complete 304 77.4

Not complete 89 22.7
Child weight at birth

Normal Birth weight (= 2.5 kg) 358 91.1

Low Birth weight (< 2.5 kg) 35 8.9

Remark: 1 USD = 1,370 kyats (Current exchange rate - June, 2017)

Table 2 summarizes the socio-demographic
factors such as family income, total number of children
in a family, child’s age, gender of the child,
immunization, child weight at birth. Over half of the
respondents, 51.7% earned more than 130,000 kyats
per month and 48.3% of respondents were earned
lower than 130,000 kyats per month. There were 63.4%
of the households had one or two children; and, 36.6%
were more than two children. According to child’s
characteristics, from the Table, 23.7% of children were
under six months; 23.4% were between six to nine
months; and 11.7% were between 10 to 12 months;
the remaining of 41.2% were 13 to 24 months. In this
study, 51.7% of the children were female and 48.3%
were male. With regard to the immunization, 77.4%
were vaccinated with complete immunization; 22.7%
did not have completed immunization. The
immunization data were taken from child immunization
card. AlImost 91.1% of children were born with normal
birth weight means 2.5 kg and above; other 8.9% were

born with low birth weight.

Table 3 presents the frequency and
percentage distribution of maternal influences; 80.4%
of mothers were between 20 and 35 years aged; 1.0%
was less than 20 years; and 18.6% of the mothers
were over 35 years, a high risk group. Approximately,
98.0% of the mothers were married and only 1.8%
was others; others mean widow or divorced women.
About 60.8% had primary education or lower than
primary level;, and 39.2% had higher than primary
education level. With regard to occupation of the
mothers, 47.1% of the mothers were dependents
(housewife): 17.3% were farmer; 16.8% ran their own
business; 5.6% were government officers; 13.2% were
daily pay worker. Almost 74.3% of the children were
born in the normal gestational age (more than 37
weeks). Regarding the maternal height, 94.7% of
the respondent mothers were within normal height
(145 cm and above) and the remaining of 5.3% are
within the high risk group. Nearly 41.5 % of the mothers
took ANC visits for more than 4 times and above.

However, only 33.1% of the respondents took FeSO4
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during pregnancy with throughout the month. Due
to the lack of health knowledge, most of the mother
do not take FeSO4 during pregnancy. As for exclusive
feeding, 77.1% were received exclusively

breastfeeding for six months. In this study, 94.9% of
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the respondents were covered by health workers
because the health volunteers were trained by
organizations that are working for child’s nutritional

program in this area.

Table 3. Frequency and percentage distribution of respondents by maternal factors.

Maternal factors Frequency Percentage
Mother age

Less than 20 years 4 1

20 to 35 years 316 80.4

More than 35 years 73 18.6
Mean = 30.40, SD = 5.74, Min = 18, Max = 45
Marital status

Married 385 98

Divorced 7 1.8

Widow 1 0.2
Education level of mother

Less than or equal to Primary Level 239 60.8

Higher than Primary Level 154 39.2
Occupation of mother

Dependent (Housewife) 185 47 1

Farmer 68 17.3

Own Business 66 16.8

Government staff 22 5.6

Daily pay worker 52 13.2
Gestation period

< 37 weeks 101 25.7

> 37 weeks 292 74.3
Maternal height

High risk group (< 145 cm) 21 5.3

Normal group (e” 145 cm) 372 94.7
AN care visit

Less than 4 times 226 57.5

2 4 times 163 41.5

Don’t remember 4 1.0
Taking FeSO4

Yes 130 33.1

No (< 180 tables) 263 66.9
Duration of exclusive breast feeding

Less than 6 months 90 22.9

2 6 months 303 771
Mothers who covered by health worker

Yes 373 94.9

No 20 5.1
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Table 4. Association between factors and stunting of the children.
Factors Stunting Crude OR P - value
Yes No (95%Cl)
N % N %

Family income per month

< 130,000 kyats 19 10.0 171 90.0 1

2 130,000 kyats 39 19.5 164 80.5 2.18(1.21-3.93) 0.010*
No: of children in family

< 2 children 31 124 218 87.6 1

> 2 children 27 18.8 117 81.3 1.62 (0.92-2.85) 0.092
Child age

< 6 months 10 10.8 83 89.2 1

Six to 12 months 13 9.4 125 90.6 0.86 (0.36 - 2.06) 0.74

13 to 24 months 37 22.8 125 77.2 2.46 (1.16-5.21) 0.019*
Gender of the child

Girl 20 9.9 183 90.1 1

Boy 40 211 150 78.9 2.44 (1.37 - 4.35) 0.003*
Child weight at birth

Normal (= 2.5 kg) 46 12.8 312 87.2 1

Low birth weight (<2.5 kg) 12 34.3 23 65.7 3.54 (1.65-7.59) 0.001*
Immunization

Completed 48 15.8 256 84.2 1

Not complete 10 11.9 74 88.1 1.39 (0.67 -2.88) 0.378
Mother age

> 30 years 26 13.5 166 86.5 1

<30vyears 32 15.9 169 84.1 1.21(0.69-2.12) 0.507
Education level of mother

Above primary level 21 13.6 133 86.4 1

Less than or equal Primary 37 15.5 202 84.5 1.16 (0.65-2.07) 0.615

level
Occupation of mother

Housewife 23 12.4 162 87.6 1

Others 35 16.8 173 83.2 1.42(0.81-2.51) 0.222
Maternal Height

Normal (= 145cm) 51 13.7 321 86.3 1

High risk group (< 145cm) 7 33.3 14 66.7 3.15(1.21-8.17) 0.019*
Marital status

Married 56 14.5 329 85.5 1

Others 2 25 6 75 1.96 (0.39-9.95) 0.418
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Table 4. (Con) Association between factors and stunting of the children.
Factors Stunting Crude OR P - value
Yes No (95%Cl)
N % N %

Gestational period

2> 37 weeks 36 12.4 254 87.6 1

< 37 weeks 22 21.8 79 78.2 1.96 (1.09 - 3.53) 0.024*
AN care visit

2 4 times 21 12.9 142 87.1 1

<4 times 37 16.4 189 83.6 1.32(0.74 - 2.36) 0.342
Taking FeSO4

Yes 25 19.2 105 80.8 1

No (< 180 tables) 31 12 232 88 1.74 (0.98 - 3.10) 0.058
Duration exclusive breast feeding

< 6 months 42 13.9 261 86.1 1

2> 6 months 16 17.8 74 82.2 1.34 (0.71 - 2.53) 0.359

*P - value <0.05

Table 4 shows the association between
stunting and factors including family income, child’s
age, gender of the child and child weight at birth,
maternal height and gestational period were had a
significant association with stunting status. On the
other hand, the number of the children in a family,
child immunization, mother’s age, mother education,
occupation of mother, marital status, ANC visit, taking
FeSO4 during pregnancy and duration of exclusive
breastfeeding were not associated with stunting status
in COR.

The significant factors identified by the chi-
square test and other factors according to literature

reviews further tested by multiple logistics regression

to determine the highest predictor of stunting after
adjusted confounding factors as shown in table 5.
Stunting was significantly associated with large
number of children in a family (> 2 children) had double
the risk of being stunted. Regarding the child age,
those between 13 to 24 months were 4.5 times more
likely to be stunted and those who were born with low
birth weight were 3 times more likely to be stunted.
Regarding the maternal factors, children who were born
from mothers with shorter height (< 145 cm) were 3.8
times more likely to be stunted; also those who were
born with short gestation age (< 37 weeks) were 2.7

times more likely to be stunted.
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Independent variables

Stunting

Adjusted ORT (95% Cl)

P - value

Family income
> 130,000 kyats
<130,000 kyats
No. of children in a family
< 2 children
> 2 children
Child age
< 6 months
Six to 12 months
13 to 24 months
Gender of the child
Girl
Boy
Child weight at birth
>2.5kg
<2.5kg
Immunization of child
Complete
Incomplete
Maternal age
> 30 years
<30 years
Maternal occupation
Housewife
Others
Maternal height
Normal (= 145 cm)
High risk group (< 145 cm)
Gestational period
2> 37 weeks
< 37 weeks
Taking FeSO4
Yes
No

1
1.90 (0.98 - 3.67)

1
2.13(1.05-4.31)

1
1.31(0.49 - 3.46)
4.52(1.20-16.9)

1
1.49(0.78-2.84)

1
3.26 (1.34 - 7.95)

1
1.94 (0.85-4.44)

1
1.61(0.80-3.24)

1
1.38 (0.73-2.62)

1
3.84(0.73-2.62)

1
2.67 (1.33-5.43)

1
1.65 (0.87 - 3.15)

0.055

0.036*

0.026*

0.225

0.009*

0.118

0.182

0.318

0.016*

0.006*

0.127

*P <0.05, **P <0.001

TAdjusted for family income, no. of children in a family, child age, gender of the child, child weight at birth,

immunization of child, maternal age, maternal occupation, maternal height, gestation period, taking FeSO4
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Discussion

Child stunting is continued to be a major
problem in developing countries including Myanmar.
With regard to this study, it was found that prevalence
of stunting (height for age) was 14.8 %. According to
WEFP et at., who surveyed the Dry Zone in 2014 reported
the prevalence of stunting was 27.5%. " A study in
the Dry Zone of Myanmar showed the prevalence of
stunting that was 23.8 %. "? The prevalence of
stunting was slightly reduced compared with a
previous study owing to the government and other
organizations are working for child nutrition program
in this area, however, the child nutrition status in the
Dry Zone is still need to be improved. A study in
Thailand showed that 9.5% of children under two years
were stunted; therefore, the prevalence of stunting in
Myanmar should be higher than in Thailand. "
Moreover, nutrition promotion should be done
continuously in Myanmar.

In this study, most families had more than
two children (large family size). Most of the
respondent’s mothers had low educational level;
mostly 60.8% were below primary level. Aimost 47.1%
of the subjects were dependent (housewife). Divorcee
mothers or widows were more likely to have stunted
children. Most families had their income less than
120 $ (130,000 kyats), some families earn very low
income 10 $ (10,000 kyats). According to the survey
of children in 2014, “ the Dry Zone was characterized
by medium rates of stunting and high rates of low
birth weight.

After eliminating the insignificant variables,
Backward Wald method was chosen for selecting
variables in the final model to determine the significant

predictors for stunting of the children. The result of
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adjusting other variables in the model showed, five
variables significantly associated with growth stunting,
namely, number of children in a family, child’s age,
child weight at birth, maternal height and gestation
period. This study showed similar result with findings
of previous studies that already approved the
significant association between numbers of the
children in a family and stunting. Large family member
(with more than 2 children) were 2.13 times (AOR =
2.13, 95% CI 1.0 - 4.31) more likely to have stunted
children. The similar result in Ethiopia supported that
large family size with high number of children were

13,19, 20) Lager

associated with the child stunting status. (
household size (large number of children) tends to
increase the food competition and become a major
constraint in low economic status. Children aged
between 13 to 24 months were 4.52 times (AOR 4.52,
95% CI 1.20-16.9) more likely to be stunted than
younger age group. Similar results from other studies
showed that child age was associated with stunting,
children above one year were more likely to be stunted.
%20 Birthweight is associated with child’s stunting in
this study, children who were born with low birth weight
(< 2.5 kg) were 3.26 times (AOR = 3.26, 95% Cl 1.34
- 7.95) more likely to be stunted compared with
children born with normal weight. One study supported
the current study that low birth weight children were
more likely to be stunted.”” Children who were born
from mothers who were less than 145 cm in height
were 3.84 times (AOR = 3.84, 95% CI 1.29 - 11.43)
more likely to be stunted compared with those whose
mothers were at least 160 cm in height. Similar result
showed that maternal height is associated with child

18,28, 24

stunting. ' ' Gestation period is associated with

child stunting in this study. Children who were born
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with short gestation period (< 37 weeks) were 2.67
times (AOR = 2.67, 95% CI 1.33 - 5.43) more likely to
be stunted. Other studies supported that children who
were born with short gestation period were more likely

to be stunted. "*#

' Maternal education and occupation
were very low and most of families that earned low
income in this area, child growth was totally depended
on the maternal and family conditions that needs
improvement of nutritional status in this area.
Therefore, nutrition investment should be focused
continuously for both mothers and children to reduce
stunting problem in this area.

The strength of the present study is that this
study is the first study ever of stunting in children
within 1,000-day period in the Dry Zone of Myanmar.
The first 1,000-day period in this study, covers the
first 24 months from the mother’s pregnancy throughout
her child’s second birthday, a critical window of
opportunity for the prevention of growth impairment
which began, at the time of child’s brain and body
were developing and growing rapidly. Good nutrition
during the first 1,000-day period is the crucial for
healthy and productive future and help reduce
stunting. In terms of limitations, this study focused
on child stunting that was influenced by maternal
factors; therefore, parental and other caregiver factors
were not concerned. Moreover, other influencing
factors such as environment factors, and immediate
factors and food security conditions were not included
in this study. The information regarding mother feeding
practice during pregnancy, complementary feeding
for children collected from the mothers were in recall
as a result a chance getting the recall bias is high.
Lastly, this study applied UNICEF child health and
nutrition model to be used for constructed conceptual

framework.

Chula Med J

Conclusion

Stunting is still the remaining problem in Dry
Zone area. This study shows that the prevalence of
stunting and associated factors include number of
the children in family, child age and child weight at
birth maternal height and gestational period were the
main predictors for stunting especially in young-age
groups. Mothers are the focal key players for child
nutrition within the 1,000-day period. Children with low
birth weight and large family size were more likely to
be stunted. Therefore, policy makers should make
nutrition interventions since mothers are pregnant and
family planning service should be provided to mothers
who have more than two children. In summary, this
study was shows that maternal factors are the main
predictors for growth stunting especially in younger-

age of children.

Recommendation

This study showed that number of the
children in a family, child age and child weight at birth
were associated with stunting in this area. Maternal
factors such as maternal height and gestation period
influenced child nutrition status especially those of
younger age. The results pointed out that policy
makers and health care providers should emphasize
for the following points: 1) nutrition programs need to
prioritize for the children earliest life; 2) policy makers
should work and strengthen child nutrition activities
in collaboration with other NGOs working for child
health and nutrition program; 3) health care provider
should focus on nutrition promotion activities for both
mother and children within 1,000-day period which and
should be started from the beginning of pregnancy;

4) health care providers should be provided family
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planning service to mothers who have a large number
of children (above 2 children); and, 5) health care
providers should do regular child weight measuring
on immunization days and provided measurement

tools to all health facilities.

What is already known to this topic?

1. Under-nutrition is still the cause of child
mortality and morbidity in Myanmar and there are some
research on under nutrition for children under 2 years
of age but still limited study on 1,000 days period
nutrition for children and stunting in Myanmar.

2. Dry zone of Myanmar is the burden of child
nutrition, the prevalence of children to be stunted in
this area was 27.5% according to national survey in

2014.

What this study adds?

1. Stunting prevalence among children under
2 years of age in Dry Zone was shown.

2. The importance of 1,000 days was
expressed and influencing factors that affect child
nutrition especially stunting within 1,000 days was
found.

3. The predictor contribution on stunting
among children under 2 years of age in Dry Zone of

Myanmar was given.
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