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Abstract

Background: The distribution of childhood nutritional diseases is shifting
from a predominance of under nutrition to a dual burden of under- and over
nutrition in low and middle income countries. Rapid economic development
and urbanization lead to an increase in overweight and obesity and di-
et-related chronic diseases. The co-existence of under- and over nutrition is
double burden and this is a public health challenge for community. Objec-
tive: To find out the nutritional status of primary school children. Method:
The study was school based descriptive study and conducted during Novem-
ber 2014 to February 2015 in basic primary schools, basic middle schools and
basic high schools in urban and rural area of Yangon, Mandalay, Taungyi and
Mawlamyaing. A total of (2937) Grade IV and Grade V students were meas-
ured for weight, height and 592 students were measured for haemoglobin by
standard equipment and standard procedure. Results: The overall preva-
lences of stunting, wasting, overweight, obesity and anaemia were 8.8%, 15%,
4.6% and 3.1% and 36.1% respectively. The prevalences of stunting, over
weight and obesity were more prevalent in boys and wasting and anaemia
were more prevalent in girls. The result showed that the stunting was more
prevalent in rural than in urban (7.5% in urban and 12.0% in rural). The pre-
valences of overweight and obesity were higher in urban than rural area
(overweight 5.3% in urban and 2.8% in rural, obesity 3.8% in urban and 0.9%
in rural). Children residing in urban area had higher anthropometric para-
meter than rural children. Conclusion: The present study observed the coex-
istence of obesity, overweight and undernourishment (wasting and stunting)
among Myanmar School children. The findings highlighted the need for con-
tinued health promotion efforts to improve nutritional status of primary
school children.
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1. Background and Justification

The distribution of childhood nutritional diseases is shifting from a predomin-
ance of under nutrition to a dual burden of under- and over nutrition in low and
middle-income countries. Rapid economic development and urbanization lead
to an increase in overweight and obesity and diet-related chronic diseases. The
co-existence of under- and over-nutrition is a double burden and this is a public
health challenge for the community.

According to 2014 data, more than 1.9 billion 18 years and older adults world-
wide, were overweight. More than 600 million were obese and 462 million were
underweight. In the same year, 42 million children under 5 years old were over-
weight or obese. While 156 million were affected by stunting (low height-for-age)
and 50 million children were affected by wasting (low weight-for-height) [1].

Nearly half of deaths in children under five was due to poor nutrition, while
low- and middle-income countries simultaneously rise in childhood overweight
and obesity increasing at a rate 30% faster than in richer nations. This double
burden of malnutrition can exist at the individual level (e.g. obesity with defi-
ciency of one or various vitamins and minerals). At the household level, when a
mother may be overweight or anaemic and a child or grandparent is underweight;
at the population level, where there is a prevalence of both under-nutrition and
overweight in the same community, nation or region.

These are just some of the examples of biological mechanisms, which along
with environmental and social influences, are increasingly understood as impor-
tant drivers in the global burden of malnutrition across the life course.

The Double Burden of Malnutrition (DBM) affects all countries, rich and
poor. At the population level, women are most affected by the DB and overweight
is prevalent than underweight women in most countries. The prevalence of DBM
at the household level, with stunted children coexisting with overweight/obese
women, is generally below 10 percent and is most commonly found in Latin
American countries. At the individual level, the most common form of DBM
seems to be energy over nutrition and iron deficiency, a combination that is
found even in the United States [2].

In 2010, the global prevalence rate of malnutrition among 5 - 14 years old
school-age children prevalence of stunting, was approximately 28% (171 million
children) according to the Growth and Assessment Surveillance Unit of the
WHO [3].

The overall prevalence of stunting was between 48% - 52% with an overall
prevalence of underweight which was between 34% - 62% among school-age

children from developing countries.

DOI: 10.4236/fns.2021.122010

116 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2021.122010

M. M. Hlaing et al.

The SCN notes that among school-age children stunting and underweight are
more prevalent than wasting. Simultaneously, childhood rates of obesity have
increased dramatically [4].

Although the prevalence is higher in developed countries, developing coun-
tries have greater absolute numbers of affected children and higher relative in-
creases. Because of rapid economic development and urbanization, energy
dense diets replace traditional diets due to nutrition transition. This has lead
to an increase in overweight and obesity and diet-related chronic diseases. The
coexistence of under- and over nutrition is double burden and this is a public
health challenge for community.

Although an increased prevalence over weight obesity (OW/OB) was initially
detected among adults [5], it is also emerging as a public health issue for child-
ren and adolescents in transitional countries including Myanmar. Child and
adolescent obesity is a strong predictor of adult obesity [6], and the risk of
OW/OB in this age group is increased if one or both parents is OW/OB [6] [7].
Prevalence estimates vary considerably depending on the country.

Since OW/OB children are prone to becoming OW/OB adults [6] they are al-
so at high risk of non-communicable diseases in later life [8]. Besides, the rise in
adolescent OW/OB has been matched by an increase in metabolic syndrome in
this age group, a major risk factor to develop chronic disease [9].

In Myanmar, there is limited source of magnitude of nutritional status of pri-
mary school children and research done on nutritional status of primary school
children were only small scale survey. Therefore, this study aims to assess the
magnitude of the problem of malnutrition (both under nutrition and over nutri-

tion) among the primary school children.
2. Materials and Method

2.1. Study Design

The study design was cross sectional descriptive study.

2.2. Study Place and Time

The study was conducted in 17 Basic Education Primary Schools, Basic Educa-
tion Middle Schools and Basic Education High Schools in downtown, peri-urban
and rural area from Yangon, Mandalay, Mawlamyaing and Taunggyi during
November 2014 to February 2015.

2.3. Study Population

Grade IV and Grade V primary school children from selected schools.

2.4. Sample Size Calculation

Using the data on prevalence of underweight among primary school children in
Yangon Region 40% (2009) [10], sample size will be 369, and calculated as fol-

lows.
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e 1.96x1.96x pq — 369
d 2
(Confidence level 95% and absolute relative precision of 5%).
In each Township 390 female students and 390 male students will be re-

cruited. Therefore total sample size is 3120 (780 x 4 townships).

2.5. Sampling

To get representative data on nutritional status of primary school children, one
capital township from four regions of Myanmar (Delta, Costal, Plain and Hilly
regions) was chosen. Yangon for Delta region, Mandalay for Plain region, Maw-
lamyaing for Coastal region and Taunggyi for Hilly region were chosen purpo-
sively. Six schools from Yangon, three schools from Mandalay, four schools
from Taungyi and four schools from Mawlamyaing were chosen to get required
sample size depend upon number of Grade IV and Grade V students in selected
schools with the help of township education officer in each township. With the
help of Headmasters /Headmistress and teachers, Grade IV and Grade V stu-
dents were chosen to participate in the study. All Grade IV and Grade V stu-
dents in each selected were measure for height and weight. Primary schools with
school milk programme were excluded. Every 5" student were checked for hae-
moglobin level from finger tip blood with Haemocue 201. A total of 592 students

were measured.

2.6. Method

Informed consents from children and parents of all selected primary school were
taken. School children who do not want to participate in this research will be ex-
cluded.

Interviewers have been trained for interviewing questionnaires and anthro-
pometric measurements with standard methods. Background characteristics of
children were assessed by structured questionnaire. Height, weight of 2937 stu-
dents school children were measured by standard procedure. The weight of stu-
dents will be measured in kilogram by using Seca bathroom scale without wear-
ing slippers and heavy clothes, reading is taken for nearest 0.1 kg. Height of the
school children was measured by height measuring tape (Seca body meter 206)
and waist circumferences of school children were measured with Seca 201.

For the assessment of child nutritional status, child who has a Z-score of
height-for-age, BMI-for-age below (x2 SD) of the median of the WHO reference
population was considered as stunted and wasted) respectively. A Z-score for
BMI-for-age above (+1 SD) and (+2 SD) of the median of the WHO reference
population was defined as overweight and obesity respectivel [11]. The anaemia
cut-off for 5 - 11 years old children is less than 11.5 g/1 [12].

All the haemoglobin results were informed to the teachers and the parents.
Children with anaemia were treated with iron supplement and children with se-

vere anaemia were transferred to School Health Medical Officer.
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3. Data Entry and Analysis

Data entry and analysis was done with Epi Data and SPSS 11.0 Univariate cate-
gorical was presented with frequency and percent tables and that of continuous
variables was presented with mean + SD. Statistical significance was set at P <
0.05.

4. Ethical Considerations

The proposal was approved by the Institutional Ethical Review Committee, De-

partment of Medical Research.

4.1. Findings

1) Background characteristics of primary school children

Among 2937 primary school students, 52.0% and 48.0% of students were boys
and girls respectively. The mean age of the boy and girl students were 9.61 + 0.95
years with minimum 7.1 years and maximum 16.6 years.

Table 1 illustrated that more than half of the school children were boys and
Grade V students.

Table 2 described the anthropometric parameter of the children, children re-
siding in urban area had higher anthropometric parameter than rural children
and that of boys are higher than girls.

Table 3 showed that the overall prevalence of wasting, stunting, overweight,
obesity and aneaemia were 15.0%, 8.8%, 4.6%, 3.1% and 36.1% respectively. The
prevalence of stunting, over weight and obesity were more prevalent in boys and
wasting and anaemia were more prevalent in girls.

In Table 4, the stunting was more prevalent in rural than in urban and the
overall prevalence of wasting was not much different in urban and rural. The
prevalence of overweight and obesity was higher in urban than rural area.

Figure 1 illustrated that the mean haemoglobin level of boys did not different

Table 1. Distribution of primary school children by Township.

Yangon Mandalay Taungyi  Mawlamyaing

N =2937
(n =728) (n =764) (n =730) (n =715)
Sex

Boys 382 (52.5%) 382 (50.0%) 387 (53.0%) 376 (52.6%) 1527 (52.0%)
Girls 346 (47.5%) 382 (50.0%) 343 (47.0%) 339 (47.4%) 1410 (48.0%)

Standard
Grade IV 392 (53.8%) 351 (45.9%) 322 (44.1%) 368 (51.5%) 1433 (48.8%)
GradeV 336 (46.2%) 413 (54.1%) 408 (55.9%) 347 (48.5%) 1504 (51.2%)
Urban 310 (42.5%) 234 (30.6%) 271 (37.1%) 312 (43.6%) 1127 (38.4%)
Peri-urban 211 (29.0%) 320 (41.9%) 263 (36.0%) 217 (30.3%) 799 (27.2%)
Rural 207 (28.4%) 210 (27.5%) 196 (26.8%) 186 (26.0%) 1011 (34.4%)
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Table 2. Anthropometric measurements of primary school children.

Sex Mean height Mean weight Mean BMI

(SD) cm (SD)Kg (SD)Kg/m?*
Yangon Boys 132.6 (6.9) 28.4 (7.7) 15.9 (3.1)
Girls 131.8 (6.8) 26.5 (6.3) 15.1 (2.6)
Mandalay Boys 131.1 (6.9) 25.8 (5.9) 14.9 (2.2)
Girls 131.5(7.5) 25.9 (5.6) 14.9 (2.2)
Taungyi Boys 131.1 (7.3) 26.8 (5.6) 15.4 (1.9)
Girls 130.2 (7.0) 26.0 (5.4) 15.2 (1.9)
Mawlamyaing Boys 131.3 (7.5) 27.0 (6.9) 15.5(2.8)
Girls 130.2 (7.0) 27.1(6.3) 15.2 (2.4)
Urban Boys 131.6 (6.6) 27.1 (6.3) 5.4 (2.7)
Girls 131.8 (6.9) 26.7 (6.1) 5.2 (2.4)
Rural Boys 131.6 (7.6) 26.8 (6.2) 15.3 (2.1)
Girls 130.3 (6.9) 25.4 (5.1) 15.2 (2.4)

Total Boys 131.6 (6.9)* 26.9 (6.6)** 15.4 (2.6)**
Girls 131.4 (6.9) 26.4 (5.9) 15.1 (2.3)

Total Urban 131.7 (6.7)** 26.9 (6.4)** 15.3 (2.6)**
Rural 130.9 (7.3) 26.1 (5.7) 15.0 (2.0)

*P < 0.05. **P < 0.0.

Table 3. Distribution of nutritional status of primary school children by sex.

Stunting Wasting Overweight Obesity Anaemia
Boys 9.1% 14.1% 5.1% 4.0% 32.8%
Girls 8.5% 16.1% 4.0% 1.9% 39.5%
Total 8.8% 15.0% 4.6% 3.1% 36.1%

Table 4. Distribution of nutritional status of primary school children according to urban and rural.

Yangon Mandalay (n = 764) Taungyi (n = 730) Mawlamyaing (n = 715)  Total (N = 2937)

Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural
n =521 n =207 n =554 n =210 N =534 n =196 n =529 n =186 n=2138 n=799

Wastin 59 42 118 32 59 6 86 37 324 117
i
& (11.7%) (20.3%) (21.3%) (15.2%) (11.0%) (3.1%) (16.2%) (19.9%) (15.2%) (14.6)
Stunti 26 37 52 18 47 15 38 26 163 96
untin
& (5%) (17.9%) (9.4%) (8.6%) (8.8%) (7.6%) (7.2%) (14.0%) (7.5%) (12.0%)
o ioht 43 1 22 3 10 8 38 10 113 22
ver-wei
& (8.3%) (0.5%) (4.0%) (1.4%) (1.9%) (4.1%) (7.2%) (5.4%) (5.3%) (2.8%)
. 38 1 16 1 9 3 19 2 82 7
Obesity
(7.4%) (0.5%) (2.9%) (0.5%) (1.7%) (1.5%) (3.6%) (1.1%) (3.8%)  (0.9%)

from that of the girls. The mean (SD) haemoglobin level of boys was 11.9 (1.0)
g/dL and that of girls was 11.7 (1.0) g/dL.
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Figure 1. Mean hamemoglobin level according to sex of primary school children.

4.2. Discussion

The present study revealed that the coexistence of under-nutrition and
over-nutrition among school children in an urban and rural area of Myanmar.
The overall prevalence of stunting, wasting, overweight and obesity and anaemia
was 8.8%, 15%, 4.6%, 3.1% and 36.1% respectively.

The study conducted in Hlaing Thar Yar township, Yangon Region in 2006,
the prevalence of stunting, wasting and anaemia among primary school children
were 28.9%, 39.9% and 58.8% respectively [13]. In 2010, the prevalence of stunt-
ing, thinness and overweight among peri-urban school children were 19.7%,
46% and 2.6% in Hlaing tharyar township [14]. The prevalence of stunting,
wasting and anaemia was high in the previous study in Hlaing tharyar township
because Hlaing tharyar township is an urban slum of Yangon Region and most
of the population residing at that are were low socioeconomic status.

The result showed that the stunting was more prevalent in rural than in urban
(7.5% in Urban and 12.0% in rural). This result was similar to the Vietnamese
school children in SEANUTS study in 2011 (8.9% in urban and 17.7% in rural)
[15]. Prevalence of wasting was also higher in rural than urban in Vietnamese
children [15]. In this study, the overall prevalence was not much differed in ur-
ban and rural (15.2% in urban and 14.6% in rural). The prevalence of malnutri-
tion was higher in rural than urban especially stunting. These results agree with
Senger and Hamulka (1998): the nutrition status of town children was better
than that of rural children [16].

The prevalence of overweight and obesity was higher in urban than the rural
area (Prevalence of overweight and obesity were 5.3% and 3.8% in urban and
2.8% and 0.9% in rural). This finding was also similar with the SEANUTS study
in Vietnam, nearly 29% of the Vietnamese urban children were either over-
weight or obese when compared with 4% of the overweight children and 1.6% of
the obese children in the rural areas [15]. The findings of this study heightened
that over-nutrition was an urban phenomenon but the dual burden was found in

both urban a rural area of different four regions.
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The result of the prevalence of anaemia was 36.1% and it indicated that this
situation was in moderate public health significance among populations [12].
The prevalence was a little bit higher in girls than boys but the mean haemoglo-
bin level was not much different. This finding was in agreement with the
SEANUTS study in Vietnam but the public health importance of anaemia in this
study was in the mild category [12] [15].

The values of all the anthropometric parameters were significantly higher for
urban children than for rural children (p < 0.01). All the anthropometric para-
meters of the boy were significantly higher than that of girls (P < 0.05 for mean
height and P < 0.01 for mean weight and BMI). The same findings were also
found in the Vietnamese school children in SEANUTS study [15].

To summarize, until recently, Myanmar has considered undernutrition to be a
major problem, and nutrition supplementation has been the key intervention.
The present study observed the coexistence of obesity, overweight and under-

nourishment (wasting and stunting) among Myanmar school children.

5. Conclusions and Recommendations

In conclusion, the findings from this study can provide baseline data for nutri-
tion surveillance among primary school children and also provide comparable
data on the nutritional status (undernutrition and obesity) of primary school
children within the South East Asia region. Further longitudinal surveillance
should be done and will provide a better insight into this issue and will help de-
fine the trends of malnutrition among primary school children in Myanmar.
This study can help the surveillance effort to address the double burden of mal-
nutrition that is emerging that needs to be concurrently addressed.

The majority of these initiatives and efforts are aimed at 5-year-old children,
in line with the recommendations of the UN agencies. Evidence-based research
clearly states that the most cost-effective interventions with long-term potential
are those targeting early child development [17]. The strategy for the prevention
and management of malnutrition among school children should be imple-
mented. Intervention should be strengthened to address the double burden of
malnutrition across the life-course not only on undernutrition. Recommenda-
tions for strategies to address the DBM, adaptable to the country-specific trend

are needed.

6. Limitation of the Study

The prevalence of malnutrition from this study could not represent the overall
nutritional status of schoolchildren in Myanmar because the study was con-

ducted in four capital cities to represent the geographical regions of Myanmar.
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