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Background: Seasonal variation affects food availability. However, it is not clear if it affects dietary intake and

nutritional status of children in Vietnam.

Objectives: This paper aims at examining the seasonal variation in nutrition status and dietary intake of

children aged 24�59 months.

Design: A repeated cross-sectional study design was used to collect data of changes in nutritional status and

diets of children from 24 to 59 months through four seasons in Chiem Hoa district, Tuyen Quang province,

a predominately rural mountainous province of northern Vietnam. The quantitative component includes

anthropometric measurements, 24 hours dietary recall and socio-economic characteristics. The qualitative com-

ponent was conducted through focus group discussions (FGDs) with mothers of the children surveyed in the

quantitative component. The purpose of FGDs was to explore the food habits of children during the different

seasons and the behaviours of their mothers in relation to the food that they provide during these seasons.

Results: The prevalence of underweight among children aged 24�59 months is estimated at around

20�25%; it peaked in summer (24.9%) and reached a low in winter (21.3%). The prevalence of stunting was

highest in summer (29.8%) and lowest in winter (22.2%). The prevalence of wasting in children was higher in

spring and autumn (14.3%) and lower in summer (9.3%). Energy intake of children was highest in the autumn

(1259.3 kcal) and lowest in the summer (996.9 kcal). Most of the energy and the nutrient intakes during the

four seasons did not meet the Vietnamese National Institute of Nutrition recommendation.

Conclusions: Our study describes some seasonal variation in nutrition status and energy intake among

children in a mountainous area northern Vietnam. Our study indicated that the prevalence of stunting and

underweight was higher in summer and autumn, while the prevalence of wasting was higher in spring and

autumn. Energy intake did not always meet national recommendations, especially in summer.
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N
utrition is very important for the growth and

development of children (1). Child development

depends on many factors such as: genetic,

endocrine, autonomic nervous system and nutritional

status (1). The first three factors certainly play important

roles for cognitive development of children, while proper

nutrition supplies necessary substances for maximisation

of the potential development (1).

Results from National Nutrition Surveillance, from

2000 to 2009, showed that malnutrition among children

aged less than 5 years in Vietnam (especially severe

malnutrition and underweight) has reduced significantly

and sustainably. However, the prevalence of underweight

among children aged less than 5 years in some mountai-

nous areas was up to 25�35% and stunting prevalence up

to 37�47% (2�4). While in the urban areas, the prevalence

Global Health Action �

Global Health Action 2014. # 2014 Le Thi Huong et al. This is an Open Access article distributed under the terms of the Creative Commons CC-BY 4.0 License
(http://creativecommons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, transform, and
build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.

1

Citation: Glob Health Action 2014, 7: 23121 - http://dx.doi.org/10.3402/gha.v7.23121
(page number not for citation purpose)

http://www.globalhealthaction.net/index.php/gha/issue/view/1602#Climate%20Change%20and%20Health%20in%20Vietnam
http://www.globalhealthaction.net/index.php/gha/issue/view/1602#Climate%20Change%20and%20Health%20in%20Vietnam
http://www.globalhealthaction.net/index.php/gha/article/view/23121
http://dx.doi.org/10.3402/gha.v7.23121


of underweight was around 10% and prevalence of

stunting was around 20% (5).

Xuan Quang is an agriculture area where subsistence

farming is practiced. It is assumed that differences of

weather through seasons may have an impact on house-

hold food availability and food consumption, which

affects the child’s nutritional status (6�9). Few studies

have examined the effect of different season on nutrition

status of children (10�13). The aims of this study are:

1) to describe the seasonal change of children’s diet in

Xuan Quang commune, Chiem Hoa district, Tuyen Quang

province; 2) to describe the seasonal change of nutrition

status of children from 24 to 59 months in Xuan Quang

commune; 3) to explore the food habits of children and

behaviours of the mothers in relation to the food that

they provide to their children during these different sea-

sons. This study would help develop strategies to protect

vulnerable populations to overcome the potential nega-

tive effects of seasonal variability in climate.

Methods

Study setting

Xuan Quang is located in a rural mountainous area in the

North of Chiem Hoa district where the climate varies by

season. The commune has 13 villages with 10 groups of

ethnic minority people (78.3%), while the Kinh group

contains 11.7% of the population. The number of house-

holds in Xuan Quang was 1,192, of which 234 and 331

households were poor and near to poor, respectively

(following the ranking of the local authority). Based on

the commune health centre report in 2011, the commune

had 5,000 people, of them about 200 children aged 24�59

months (14).

There are four seasons in Tuyen Quang province:

spring, summer, autumn and winter. The dry and cold

winter lasts from November to February. The spring lasts

from March to April; rainy hot summer lasts from May to

August. Autumn lasts from September to October. Au-

tumn and spring are the two short transitional seasons.

The annual rainfall average of the region is normally in the

interval of 1,295�2,266 mm; the average temperature

varies from 26 to 298C (Fig. 1), and the annual humidity

average is around 85%. Resulting from geographic loca-

tion, Tuyen Quang province is divided into two regions

with different weather conditions; the northern part of this

province, including Xuan Quang commune, where this

study is carried out, has a longer winter, lower temperature

and much more rainfall in summer (15).

Study subjects

Quantitative study

All children 24�59 months living in Xuan Quang com-

mune of Chiem Hoa district without congenital, chronic

or acute diseases were included in each survey together

with their mothers. We selected this group because between

the ages of 2�5, children start eating with their family and

are less likely to receive special diets.

Qualitative study

We invited mothers who have children from 24 to 59

months (6�8 mothers for each focus group discussion).

Mothers/caregivers were informed about the purposes

of the survey, and asked to sign an informed consent

before participating in the study.

Study design and data collection

A repeated cross-sectional study design was used to collect

data of seasonal changes in nutrition status and nutrients

intake of children from 24 to 59 months. Data were

collected at the beginning of spring (March), summer

(June), autumn (September) and winter (December) (15).

A list of mothers and children was provided by village

health workers. The mothers and children were invited by

the village health workers to the kindergarten, village

meeting room or community health centre for the

anthropometric measurements and the 24-hour recall

interviews. The mothers that participated in the FGDs

were invited to a separate room for these sessions.

Anthropometric measurement

All children aged 24�59 months were measured for

weight and height by project researchers with support
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Fig. 1. Average temperature of Tuyen Quang province in 2012 (15).
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from village health workers. We used Microtoise height

meter for measuring children’s height with the preci-

sion of 0.1 cm. Weight was measured by electronic Nhon

Hoa scales with the precision of 100 g. All children were

undressed for weighing. In each survey, the well-trained

staff from the Nutrition Department at Hanoi Medical

University conducted one measurement for each child.

Nutrition status identification

Three indicators were used to identify the nutritional

status of the children, using the WHO recommendation

applied in Vietnam since 2006: weight for age, height for

age and weight for height (16�18). Underweight was

defined as: weight for age z-score (WAZ) 52; stunting

was defined as: height for age z-score (HAZ) 52; and

wasting was defined as: weight for height z-score (WHZ)

52 (19). All children of the commune aged 24�59 months

were included in the anthropometric measurement at each

study time (spring: 195 children; summer: 237 children;

autumn: 196 children and winter: 225 children).

Food intake of children (24 hours recall)

To be able to assure a large enough sample size to per-

form valid statistical tests with a power of 80% and

a significance level of 5%, we performed sample size cal-

culations with a standard t-test. The sample size calcu-

lations were subject to the outcome of food intake of

children:

Sample size was calculated based on the following

formula (20):

N ¼ t2:d2:n

e2:nþ t2:d2

where:

N: Sample size (people)

t: The standard percentile (�2 with a probability of

0.954)

d: Standard Deviation (base on previous study esti-

mated to 400 kcal)

n: Total number of children from 24 to 59 months of

population

e: Relative precision (70 kcal was selected)

The sample size was calculated to include 79 children.

An additional 10% was added to account for children

who may not completed the survey. This resulted in a

sample of 90 children for 24-hour recall in each survey.

Based on the list of children aged 24�59 months of the

commune that was provided by the commune health

staff, 90 children and their mothers were then randomly

selected for each season. To make the balance for three

age groups: 24�35 months, 36�47 months and 48�59

months, we randomly selected 30 children from each age

group.

The 24-hour recall questionnaire was designed to

collect data in the four seasons. One day 24-hour recall

was collected in normal day for each season. The face-to-

face interview was conducted by the well-trained staff

from Nutrition Department at Hanoi Medical University.

The researchers were equipped with instruments like

food pictures, various kinds of spoons and mugs to help

the mothers estimate the amount of food provided to

children during the day. In this study area, the mothers

were the main caregivers of children, who prepared foods

and fed the children. In case a mother could not feed

the children during the day, their grandfather or grand-

mother usually fed the children using food prepared by

the mother.

Focus group discussion

Two focus group discussions (FGDs) (6�8 mothers) were

applied during the first round of this study. The main

focus of the FGDs was to explore the mother’s view on

their children’s food habits depending on season. This

discussion also focused on exploring the mother’s beha-

viours regarding food selection and preparation for

children through these seasons. The FGD was conducted

by researchers with experience in qualitative methods to

ensure quality of the data (21).

Mothers/caregivers were randomly selected and invited

to a community health centre for the FGDs. The FGD

was conducted in a separate and private room to make

mothers and researchers feel comfortable. The guideline

was developed to facilitate the FGDs and to create a posi-

tive interview atmosphere, where the informants could

share the experiences. Each focus group discussion lasted

for about 45 min. It was facilitated by one researcher

with the support from another researcher responsible for

taking notes.

Data analysis

Anthropometric data was entered in Anthro software

version 2005 and analysed using STATA version 10.0

(22). Data of 24-hour recalls were entered and analysed in

Access office package for nutrition analyses. A module in

Access had been developed by Vietnam National Institute

of Nutrition (NIN).

The ranksum-test was used to test for significant

difference between the medians of two groups and Chi-

square test was used to test for significant differences

between the proportions of groups. A p-value under 0.05

was considered statistically significant. Kruskal-Wallis

test was used to test for significant difference in the

medians of more than two groups.

Qualitative data were analysed by using a content

analysis method. The information was coded following

themes, and the analysis was carried out by the researcher

conducting the FGD. More specifically, the researcher

read the notes, arranged the content following the topic,

coded, analysed into themes, and presented integrated

with quantitative data (23).
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Ethical considerations

The protocol of this study was approved by the Scientific

and Ethical Committee in Biomedical Research, Hanoi

Medical University. All subjects in the study were asked

for their informed consent before collecting data, and all

had complete rights to withdraw from the study at any

time without any threats or disadvantages.

Results
The number of children involved in the anthropometric

measurement during the spring, summer, autumn and

winter were 195, 237, 196 and 225, respectively.

This study did not show a large difference in mean

weight and height of children between seasons. The mean

weight varied from 12.4 to 12.7 kg and the mean the height

varied from 92.4 to 93.1 cm. There was no significant dif-

ference between the seasons on the mean WAZ, HAZ and

WHZ of the children (Table 1).

Figure 2 presents the seasonal changes in the prevalence

of children’s malnutrition. The prevalence of stunting was

around 20�30%, highest in summer (29.8%) and lowest in

winter (22.2%). There was no significant difference on

stunting prevalence between age groups (24�35 months,

36�47 months and 48�59 months). The proportion of

underweight was lowest in winter (21.3%) and ranging

from 23 to 24% in the other seasons with no statistical

significant difference (Chi-squared test, p�0.05). By

contrast, the proportion of wasting children was higher

in spring and autumn (14.3%) and lower in summer

(9.3%). There was no statistical significant difference

among seasons (p�0.05).

The results of the focus group discussion indicated that

the main food source supplying energy intake for children

in this commune was rice. Foods rich in protein available to

access for local people in all seasons were pork, fish, eggs

and bean. Crabs, eels, snails and mussels are available

mainly in the summer. However, some nutritious foods

were not fed to children because mothers did not know

how to prepare these food items or they were afraid that

their children risk having gastrointestinal problems after

eating these.

My neighbour don’t know how to cook crabs, she

doesn’t know what the nutrient value of crabs are.

Many mothers are afraid that when their child

eat crab, they may have gastrointestinal problems.

(Mother, 28 years old, Xuan Quang. Mentioned

during the FGD)

The data from FGD also indicated seasonal variation in

the availability of vegetable and fruit, but not for protein-

rich foods. During winter, more green leaf vegetables are

being consumed compared to other seasons.

Table 2 showed a significant seasonal variation in total

energy intake (pB0.01): highest in autumn (1259.3 kcal),

lower in spring and winter and lowest in summer (996.9

kcal). In addition, the amount intake of carbohydrates

protein and lipids among children in autumn were higher

than other seasons (pB0.05). Most of the children’s diets

did not meet the recommendation of the NIN for energy,

protein, carbohydrates and lipid intake.

FGD with mothers in the local study area showed a

similar result with mothers indicating that children eat

more in the wintertime:

It also depends on the weather condition, for exam-

ple, in autumn the children often eat better whereas

in hot conditions of summer children prefer to eat

fruits rather than main diets. (Mother, 28 years old,

Xuan Quang. Mentioned during the FGD)

Figure 3 presents the proportion of total energy intake in

diets of children by season. The results show that glucid

is the main macronutrient for energy supplement, and

represented more than 60% in all seasons, highest in spring

(67.2%) and in winter (66%).

In the summer, the kids will eat more junk food, the

number of main meals is still the same but the child

eats less. Mainly because of the weather. The hot

Table 1. Mean weight, height and z-score of the children

following the seasons

Mean SD p

Weight

Spring 12.7 2,1 p�0.05

Summer 12.6 2,0

Autumn 12.7 2,2

Winter 12.4 1,9

Height

Spring 93.1 8.1 p�0.05

Summer 93.0 7.8

Autumn 92.6 8.0

Winter 92.4 8.3

WAZ (weight for age z-score)

Spring �1.4 0.9 p�0.05

Summer �1.4 0.9

Autumn �1.4 1.0

Winter �1.4 0.9

HAZ (height for age z-score)

Spring �1.5 1.2 p�0.05

Summer �1.5 1.2

Autumn �1.5 1.2

Winter �1.5 1.2

WHZ (weight for height z-score)

Spring �0.8 1.1 p�0.05

Summer �0.8 1.1

Autumn �0.8 1.2

Winter �0.9 1.1
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weather makes children tired and as a consequence

they do not eat much. (Mother, 28 years, Xuan

Quang. Mentioned during the FGD)

Energy supplement from protein was 14%, which was

lower in spring and winter. There was no statistical sig-

nificant difference of supplement balance among protein

(P), glucid (G) and lipid (L) between seasons (p�0.05).

In general, the proportion of the energy intake from

nutrients intake (P:L:G) is similar to the recommendation

(P:L:G�14:20:66).

Findings from group discussion supported that chil-

dren often eat more protein-rich foods in the autumn:

In the autumn, they eat more than the pre-harvest

period. There is no fasting in pre-harvest period,

mother do not want to buy meat or fish because

they do not have money. (Mother, 28 years old,

Xuan Quang. Mentioned during the FGD)

A difficulty identified through the FGD was that mothers

find it harder to feed their children with protein-rich food

because of inaccessibility, particularly, in rainy season

when it can be very difficult to get to the market. Another

reason that many mothers mentioned is the poor economic

condition, and the lack of money to buy good foods such

as beef, milk, etc.
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Fig. 2. Prevalence of Underweight, Stunting and Wasting by season.

Table 2. Energy, protein, glucid and lipid intake of children aged 24�59 months by season

Age group (n�90) Recommendation

Spring

(n�90)

Summer

(n�90)

Autumn

(n�90)

Winter

(n�90)

(Kruskal-Wallis

test)

Energy (kcal/day)

24�35 months 1,180 1041.3 991.7 1194.2 1008.7 �0.05

36�47 months 1,180 1049.6 957.9 1247.3 1166.1 B0.05

48�59 months 1,470 1103.7 1053.9 1327.7 1053.6 B0.05

All 1067.8 996.9 1259.3 1075.4 B0.01

Protein (g/day)

24�35 months 35�44 39.3 40.7 48.2 40.2 �0.05

36�47 months 35�44 43.9 40.2 51.5 42.8 �0.05

48�59 months 44�55 40.7 44.7 54.4 38.3 B0.01

All 41.1 41.4 51.5 40.4 B0.01

Lipid (%�lipid energy demand/total

energy)

24�35 months 44�51 18.4 23.5 28.1 24.3 B0.05

36�47 months 44�51 23.6 19.0 29.5 24.4 �0.05

48�59 months 32�40 20.1 22.5 30.6 20.1 B0.05

All 20.5 22.2 29.5 22.8 B0.01

Glucid (g/day)

24�35 months 175�202 178.3 153.4 187.3 157.8 B0.05

36�47 months 175�202 164.2 157.0 192.9 194.4 B0.05

48�59 months 219�251 189.4 166.6 206.9 180.5 B0.05

All 178.8 157.0 196.1 177.7 B0.01
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Table 3 presents seasonal intakes of some vitamins,

minerals and micronutrients by age group of children.

The amount of vitamin A intake for children followed the

recommendation whereas the amount of iron and cal-

cium are below the recommendations. Results also show

that the intake of iron and calcium are higher in the

summer and the autumn (pB0.05). The amount of phos-

phorus consumed met the requirement; the resulting Ca/P

ratio is rather high with 1:1.2 as the lowest level.

Table 4 indicated that malnourished children generally

had a lower intake of glucid in spring and lower intake of

lipid in summer (pB0.05). The table also shows that

underweight children usually had a lower intake of energy,

protein, carbohydrate and lipid than normal-weight

children (p�0.05).

Discussion
The prevalence of underweight was highest in the

summer (24.9%) and lowest in winter (21.3%). This level

is much lower than the findings of another study in rural

and mountainous areas carried out in Quan Son of

Thanh Hoa province (about 30%) (24). The results

showed that the proportion of stunting in Xuan Quang

was highest in summer (29.8%), followed by autumn

(29.1%), spring (27.7%) and winter (22.2%). The stunting

rate, however, reflects the malnutrition status of children

over a long time, while this study was carried out in

1 year. Therefore, the above results could not show the

correlation between stunting prevalence and climatic

extreme events and climate change. For such studies, it

would be necessary to carry out longitudinal studies to
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Fig. 3. Proportion of substances supplying total energy in diets of children aged 24�59 months by season.

Table 3. Actual amount of vitamin and mineral intake by season and children age group

Age group (n�90) Recommendation Spring (n�90) Summer (n�90) Autumn (n�90) Winter (n�90) p (Kruskal-Wallis test)

Vitamin A (mcg/day)

24�35 months 400 558.7 716.2 843.8 459.7 B0.05

36�47 months 400 519.1 687.4 780.3 486.5 �0.05

48�59 months 450 544.6 802.5 795.9 463.0 B0.01

All 542.7 769.9 805.6 469.5 B0.01

Calci (mg/day)

24�35 months 500 346.2 537.0 433.4 394.8 �0.05

36�47 months 500 316.9 376.2 491.8 308.3 �0.05

48�59 months 600 300.2 381.0 403.7 269.8 B0.01

All 320.5 466.6 444.3 322.5 B0.01

Iron (mg/day)

24�35 months 7.7 6.1 6.6 10.8 4.9 B0.01

36�47 months 7.7 5.5 6.4 6.9 6.9 B0.05

48�59 months 8.4 6.5 8.3 10.7 6.2 B0.05

All 6.1 6.9 8.4 6.0 B0.01

Ca/P

Proportion Ca/P 1.0:1.5 1.0:1.7 1.0:1.2 1.0:1.5 1.0:1.7
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examine the correlation between children malnutrition

status and climate change over many years. However, this

study may still be used as a reference if shifts in the

seasonality of climatic extreme events would occur that

would potentially effect the populations. Prevalence of

stunting in our study was lower than that in a mountai-

nous district of Thanh Hoa province (about 40%) (25).

Our study found that wasting (the indicator that better

reflects current acute malnutrition) prevalence ranged

from 9.3 to 14.3%. Unlike underweight and stunting, the

prevalence of wasting was highest in spring and autumn

(14.3%), and lowest in summer (9.3%). This number was

higher than the reported statistics of developing countries

with 9% (26). A study of L. Loutan and J-M. Lamotte in

Niger showed that a reduction of weight of children

under 5 years from February to May caused a rapid

increase of wasting from 7% in November to 17% in May

(the peak time of the dry season is from February to May

in Nigeria) (11).

The result from our study showed that the prevalence of

stunting and underweight was higher in summer time in

comparison with other seasons. A significant difference

was, however, only observed for wasting in the summer

time. In the study from Nigeria, children’s weight did not

increase in dry season but reduced by 113 g. After the dry

season the children’s weight increased again (11). Our

study’s results could not reflect the acute malnutrition of

children caused by lower energy intake in summer due to

time limitations of our study. The anthropometric data

were collected at the beginning of the four seasons, so that

the low prevalence of the wasting (acute malnutrition) at

the beginning of summer (9.3%) can be explained by better

food intake during the spring time, then the higher pre-

valence of wasting at the beginning of autumn (14.3%) as a

result of poor nutrition intake during summer time.

Moreover, the nutritional status of children not only de-

pends on the food intake but also on others factors such as

infectious illness, children caring, among other factors.

Although there was some significant seasonal variation

in Xuan Quang commune in nutritional status, seasonality

did, in general, not affect the production and access to

food. Diets of the children were adapted to the circum-

stances, and mothers tried to get enough food per each

four food-type group in each meal of the children. It is

likely due to this adaptation that we observed that the

prevalence of underweight and malnutrition did not differ

by seasons. In comparison with Quan Son district of

Thanh Hoa province, where a similar pattern was obser-

ved, this study area had poorer economic conditions and

more seasonally contrasting weather patterns (24).

There was a significant seasonal difference in nutrition

intake of children aged 24�59 months (pB0.01). The

average energy intake, amount of proteins, lipid, glucid

intake of children were all highest in autumn (pB0.01).

The results from qualitative section explained that cool

weather in autumn made children eating more than other

seasons. Nutrition intake of children in all four seasons

mostly failed to reach the recommendation for energy

and nutrients. This result was similar with the result of

NIN studies showing poor density of energy intake, fatty

food, animal fatty and micronutrients (27). This finding

resulted from the mothers work burden, especially in

rural and mountainous areas, where they have less time to

feed their children directly. In addition, results from

group discussions showed the lack of mother’s knowledge

on caring and requirements of children’s nutrition:

It’s because of mothers’ knowledge. For example,

they do not know how to prepare food from crabs as

well as nutrients form crabs. Some children do not

eat food from crabs, some have digestion problems.

(Mother, 27 years old, Xuan Quang. Mentioned

during a FGD)

The structure of the energy intake among children aged

24�59 months was similar in the four seasons. Glucid

was the main substance supplying energy in all seasons

with more than 60% (highest in spring and winter with

Table 4. Nutritional status (underweight) and dietary intake of children by season

Spring (n�90) Summer (n�90) Autumn (n�90) Winter (n�90)

Malnutrition

Non-

malnutrition Malnutrition

Non-

malnutrition Malnutrition

Non-

malnutrition Malnutrition

Non-

malnutrition

Energy intake 981.4 1092.5 964 1008.2 1162.4 1290.7 1199.9 1050.5

p (ranksum-test) �0.05 �0.05 �0.05 �0.05

Protein 40.1 41.4 40.4 41.8 48.4 52.5 42.9 39.9

p (ranksum-test) �0.05 �0.05 �0.05 �0.05

Glucid 150.4 187.0 156.4 157.2 179.8 201.4 188.7 175.5

p (ranksum-test) B0.05 �0.05 �0.05 �0.05

Lipid 23.0 19.8 18.4 23.6 26.9 30.3 30.7 21.2

p (ranksum-test) �0.05 B0.05 �0.05 B0.05
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67 and 66%, respectively), which exceeded the recommen-

dation (66%). Energy supplement from protein was higher

than the recommendation’s balance, ranging from 15 to

16.7%. This is consistent with the study by Le Thi Hop

et al. (15.4%), which also showed an improvement in

children’s diets (28).

Iron is also an important and essential micronutrient for

the human body, especially for young children. The

amount of iron intake of children in our study did not

meet the recommendation. Significantly higher amounts

of iron intake were found in autumn and summer than

spring and winter. Underweight children usually had lower

energy intake, protein, glucid and lipid than children who

were not underweight, where no significant difference was

found. This result was different from another study finding

that malnourished children had lower energy consump-

tion, lower energy intake from animal protein and lipids

than normal children (29); therefore, the higher prevalence

of malnutrition may combine with the high prevalence of

iron deficiency.

Our study found no differences in energy intake

between stunting, wasting children and normal children

in all four seasons (p�0.05). The sample size of this

study may, however, not have been big enough to show a

statistical significant difference for the differences ob-

served. It is necessary to conduct a longer-term prospec-

tive study to find out the correlation between children’s

diets and the prevalence of malnutrition in relation to

climate variability in the future.

Conclusion
Our study shows some seasonal variation in nutrition

status and energy intake. Prevalence of stunting and

underweight were observed to be higher in summer and

autumn, while the prevalence of wasting was observed to

be higher in spring and autumn. Energy intakes did not

always meet the recommendation, especially in summer.
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111), the Umeå Centre for Global Health Research with

support from The Swedish Council for Working Life and

Social Research (grant no. 2006-1512), and the Swedish

Research Councils Swedish Research Links Program (grant

no. 348-2013-6692).

References

1. Hop LT, Khoi HH. Nutrition and growth. J Food Nutr Sci

2009; 5: 12�18.

2. Hop LT, Khoi HH. Secular trend in growth of Vietnamese

people and the orientation of national nutrition strategy period

2011�2020. J Food Nutr Sci 2010; 6: 5�6.

3. National Institute of Nutrition (2010). The trend of decreasing

in malnutrition in mother and children less than 5 years old

from 2000 to 2009. National nutrition surveillance system,

Hanoi, Vietnam.

4. National Institute of Nutrition (2008). Children malnutrition

results from provinces surveillance 2007. Report for National

Nutrition Conference 2008. Hanoi.

5. Do TT, Tuyen LD, Hoa NP. The trend of changing mean

value of Z-score in evaluation nutrition status of children from

2003�2011. J Food Nutr Sci 2012; 8: 23�8.

6. Food Agriculture Organization (2002). The state of food

insecurity in the world 2001. Rome: Food and Agriculture

Organization.

7. Food Agriculture Organization (2006). The state of food

insecurity in the world 2006. Rome: Food and Agriculture

Organization.

8. Choudhury AY, Bhuiya A. Effects of biosocial variables on

changes in nutritional status of rural Bangladeshi children, pre-

and post-monsoon flooding. J Biosoc Sci 1995; 25: 351�7.

9. Singh MB, Fotedar R, Lakshminarayana J, Anand PK. Studies

on the nutritional status of children aged 0�5 years in a

drought-affected desert area of western Rajasthan, India. Public

Health Nutr 2006; 9: 961�7.

10. Baertl JM, Morales E, Verastegui G, Graham GG. Diet

supplementation for entire communities. Growth and mortality

of infants and children. Am J Clin Nutr 1970; 23: 707�15.

11. Loutan L, Lamotte J-M. Seasonal variations in nutrition

among a group of nomadic pastoralists in Niger. Lancet 1984;

323: 945�7.

12. Ferguson EL. Seasonal food consumption patterns and dietary

diversity of rural preschool Ghanaian and Malawian children.

Ecol Food Nutr 1993; 29: 219�34.

13. Zhang J, Shi L, Wang J, Wang Y. An infant and child feeding

index is associated with child nutritional status in rural China.

Early Hum Dev 2009; 85: 247�52.

14. Tuyen Quang (2011). Commune Health center report of Xuan

Quang, Chiem Hoa, Tuyen Quang, Vietnam.

15. Tuyen Quang (2012). Hydro meteorological Department of

Tuyen Quang report, Vietnam.

16. Ministry of Health- National Institute of Nutrition. Guideline

for nutritional and dietary assessment in the community. Hanoi:

Medical Publisher; 1998, pp. 39, 61, 68�71.

17. WHO (1995). Physical status: the use and interpretation of

anthropometry. Report of a WHO Expert Committee. World

Health Organization Technical Report Series. Geneva: WHO.

18. WHO (2006). WHO Child Growth Standards based on length/

height, weight and age. Acta Paediatrica; 95 (Supplement 450):

76�85.

19. WHO (2012). Nutrition Landscape Information System (NLIS)

country profile indicators: interpretation guide. Geneva: World

Health Organization.

20. Khoi HH. Method of Nutritional epidemiology. Medicine

Publisher in Vietnam; 1997, pp. 32�35, 96�148.

21. Dahlgren L, Emmelin M, Winkvist A. Qualitative Methodology

for international Public Health, Umea University, Sweden; 2007.

Le Thi Huong et al.

8
(page number not for citation purpose)

Citation: Glob Health Action 2014, 7: 23121 - http://dx.doi.org/10.3402/gha.v7.23121

http://www.globalhealthaction.net/index.php/gha/article/view/23121
http://dx.doi.org/10.3402/gha.v7.23121


22. WHO (2011). WHO Anthro software for assessing growth and

development of the world’s children, version 3.2.2. Geneva:

WHO.

23. Graneheim UH, Lundman B. Qualitative content analysis in

nursing research: concept, procedures and measures to achieve

trustworthiness. Nurse Educ Today 2004; 24: 105�12.

24. Thuy TX, Phu PV, Son PT. Nutrition status of children under

5 years old of Thai ethnic group in Quan Son district, Thanh

Hoa province from 2007�2011. J Med Res 2012; 79: 231�7.

25. Huong LT. Knowledge and practices on child feeding of

mothers and children nutrition status in a mountainous district

of Thanh Hoa province. J Prac Med 2009; 669: 2�6.

26. Rice AL, Sacco L, Hyder A. Malnutrition as an underlying

cause of childhood deaths associated with infectious diseases in

developing countries. Bulletin of the World Health Organization

2000; 78: 1207�21.
27. National Institute of Nutrition (2006). Action plan of children

feeding from 2006�2010, Vietnam.

28. Hop LT, Tuyen LD. Analysis structure household diets in

Vietnam from 1990 to 2010. J Med Res 2010; 2: 224�30.

29. Tam BTT, Chien HD. Diets and Nutrition status of children

under 5 years old of a population living on the boat in Phu Binh

commune of Hue city. J Sci 2003; 6: 69�79.

Diet and nutritional status among children

Citation: Glob Health Action 2014, 7: 23121 - http://dx.doi.org/10.3402/gha.v7.23121 9
(page number not for citation purpose)

http://www.globalhealthaction.net/index.php/gha/article/view/23121
http://dx.doi.org/10.3402/gha.v7.23121


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


