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ARTICLE INFO ABSTRACT
Stunting is a physical growth disorder characterized by a
decrease in the speed of growth and the impact of nutritional
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Height for age index study aims to determine the effect of zinc and vitamin C on
Stunting changes in the height of age anthropometric index. Methods:
Toddlers (1) A randomized pre-post test with a control group study
Vitamin C design with a total of 70 children aged 24-59 months in the
Zinc work area of Sentolo Il Public Health Center (PHC) and

Pengasih Il PHC. (2) The provision of zinc and vitamin C as
much as 5 mg for 12 weeks in the experimental group and
placebo syrup in the control group. Data analysis used chi-
square, independent t-test, Mann Whitney, and Spearman.
The results showed that zinc and vitamin C supplementation
had a significant effect on changes in the height for age
anthropometry index (p = 0.001 95% CI 0.13-0.45) with a
mean difference of 0.29 and height (p = 0.016 95 % CI 0.14-
1.28) with a mean difference of 0.7cm. The effect is greater
in children who have a lower height for age index (p = 0.00 r
= -0.61). Zinc supplementation and vitamin C significantly
affected children's height and height for age index.
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INTRODUCTION

Health development in the 2015-2019 period focused on four priority programs,
namely a reduction in maternal and infant mortality, a decrease in the prevalence of short
(stunting) toddlers, control of infectious diseases and control of non-communicable
diseases. Efforts to improve the nutritional status of the community, including a decrease in
the prevalence of short toddlers, are one of the national development priorities listed in the
main targets of Medium-Term Development Plan in 2015-2019.(1)
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Stunting is a long-term consequence of lack of nutrition and has an impact on
children's mental development disorders, school performance, and intellectual capacity that
will affect nationally.(2) According to the Decree of the Minister of Health No.
1995/MENKES/SK/XI1/2010 concerning Anthropometric Standards for Child Nutrition
Status Assessment, the meaning of short and very short is nutritional status based on the
index of Body Length for Age (PB/U) or Height for Age (TB/U) which is the equivalence of
the terms stunted (short) and severely stunted (very short). Short toddlers (stunting) can be
indicated if a toddler has been measured in length or height, then compared to the standard,
and the results are below normal. Short toddlers are toddlers whose Z-score of the
nutritional status is less than -2SD and categorized as very short if the Z-score is less from
-3SD, based on their length or height according to their age when compared with the
standard WHO-MGRS (Multicentre Growth Reference Study) in 2005.(3)

The percentage of nutritional status of short and very short toddlers in Indonesia in
2013 was 37.2%. If compared to the percentage in 2010 (35.6%) and 2007 (36.8%), it did
not show a significant decrease or improvement. The percentage in the Special Province of
Yogyakarta is 27.2%. According to WHO, the prevalence of short toddlers is a public health
problem if the prevalence is 20% or more. Therefore, the percentage of short toddlers in the
Special Region of Yogyakarta is still high and is a health problem that must be addressed.(1)

Kulon Progo Regency is one of 100 priority districts/cities for stunting interventions
in Indonesia. The selection of priority districts/cities for stunting interventions based on the
number and prevalence of stunting and the provincial poverty level (village-city). Kulon
Progo has a population of 416 thousand people with a stunting prevalence of 26.31% (8127
children). The poverty level of Kulon Progo in 2016 reached 20.30%, and the total poor
population was 84 thousand people.(4)

Stunting during childhood has a long-term effect in two ways, as a direct cause of
short height in adults and suboptimal function in the future and as a marker of important
early life processes that affect poor growth.(5) The long-term effect that can occur is the
disruption of physical, mental, intellectual, and cognitive development. Children who get
stunting up to the age of 5 years will be difficult to repair so that it will continue into adulthood
and can increase the risk of offspring with low birth weight babies.(6) Woldehanna,
Behrman, and Araya (2017) also stated that stunting children have less cognitive ability.(7)

Many factors increase the risk of stunting in toddlers. These factors include family
economy, number of family members, clean water facilities, health services, and nutrient
intake.(8) Parenting also plays a role in stunting. Toddlers who do not get the right parenting
will not get nutritional intake by their needs so that it will affect the linear growth of
toddlers.(9)

Zinc (Zn) deficiency in children is a risk factor that causes stunting.(10) The
presence of Zn changes in growth caused by Zn is one of the substances that are classified
as type 2 nutrition. Type 2 nutrition is an ingredient that is suitable for composition and is
very important for proper regulation, positive with serum Insulin-like Growth Factor | (IGF-
1).(11) IGF-I is a growth hormone mediator which is a growth-supporting factor in the growth
process. The deficiency of growth hormone causes IGF-I concentration in circulation is low,
in contrast to high growth hormone, IGF-I concentration will also increase.(12)

Vitamin C is important for forming collagen, and also structural protein. Collagen is
needed to form bones and teeth and form scar tissue. Vitamin C is also important in
increasing the body's resistance to infection. Vitamin C is needed in the process of growth
through its role in collagen synthesis, through hydroxylases proline and lysine to
hydroxyproline, essential ingredients for collagen formation is a consolidated protein.
Normal collagen cannot be made without vitamin C. If the child has vitamin C deficiency, it
will inhibit the formation of protein and collagen so it inhibits the growth process.(13,14)
Vitamin C is an antioxidant that is important for the growth, function, and care of several
types of cells in the body. Vitamin C influences the formation of osteoblast bone and thus

has a positive impact on trabecular bone formation. Many growth factors that regulate
]

Purnamaningrum, Margono, Petphong (The effects of zinc and vitamin ¢ supplementation on changes in... )



Jurnal Kesehatan Ibu dan Anak Vol.13, No.1, July 2019, pp. 19~27 21
ISSN: 2599-3224 (Online), ISSN: 2302-6014 (Print)

[

through increased production of collagen stimulated by vitamin C. Vitamin C has an
important role in maintaining bone health, vitamin C deficiency causes an increase in bone
growth.(15)

Bening's research, et al. showed that the risk factors for stunting in children aged 2-
5 years was lack of vitamin C, and factors that were not proven to affect the incidence of
stunting were the adequacy level of energy, protein, vitamin A and calcium.(16) Aprilitasari’s
research showed that there was no difference in zinc intake between stunting and non-
stunting toddlers, and there were no differences in calcium intake (Ca) between stunting
and non-stunting children.(17)

Meanwhile, Kusudaryati’'s research, et al. showed that there was an effect of zinc
supplementation (Zn) on the changes in the height for age anthropometric index in stunted
children aged 24-36 months.(18) Likewise, Losong and Adriani's research showed iron and
zinc intake, and hemoglobin levels had significant differences in stunting and non-stunting
toddlers. Food intake in toddlers stunting needs to be increased, especially those containing
high iron and zinc to prevent further stunting.(19)

Infancy, childhood, adolescence, preghancy, and breastfeeding are periods that are
vulnerable to zinc deficiency. Early childhood is one of the times when zinc is very much
needed for growth.(20) Pimpin et al. stated that zinc administration, which has a significant
effect, is the giving to children, not to maternal.(21) Furthermore, Liu et al. showed that
administration of zinc supplementation is best given to children aged over 2 years.(22)

The age of 2 years is an important age at the start of the pursuit of stunting
children’s height.(23—26)This occurs even without the intervention provided.(24) The pursuit
occurs until middle-aged children.(24)(26) However, high pursuit most occur until before
the age of 5 years 0ld.(23,25)

The importance of zinc and vitamin C for the linear growth of children, especially
those that are still in its growth period, is the basis for researchers to research to determine
whether there is an influence of zinc and vitamin C supplementation on changes in height
for age anthropometric index in stunted children aged 24-59 months. This study was carried
out on children aged 2-5 years because this age group has been separated from the first
thousand days of life and exclusive breastfeeding so that they are most vulnerable to obtain
improper parenting.

This study aimed to determine the effect of zinc and vitamin C supplementation on
changes in height for age anthropometric index on stunting at 24-59 months of age in Kulon
Progo Regency.

METHOD

This study was an experimental study with a randomized pre-post-test with control
group design that was carried out by direct observation on stunting. Changes observed in
this study were differences in changes in the height for age anthropometry index on stunting
aged 24-59 months between the experimental group and the control group. This research
was carried out in the working area of the Sentolo Il Public Health Center (PHC) and
Pengasih Il PHC.

The population in this study was stunting in the Kulon Progo region. The sample
size is obtained from calculations based on Lemeshow et al. formula for the sample size for
two averaged population(27), with 95 percent confidence interval (a = 0.05), mean of
change in Z for height score 0.2(18) and power 90 percent (8 = 1.28). The minimum number
of samples needed for each group is 32 people. The number of samples after being added
10% to 35 people for the experimental group and 35 people for the control group.
Determination of subjects entered into the experimental group or control group using simple
random sampling. Supplementation of zinc sulfate syrup at a dose of 5 mg and vitamin C
at a dose of 50 mg is given 1x / day for 12 weeks (3 months). The treatment was carried
out in the experimental group. In the control group, placebo syrup supplementation without
zinc and vitamin C was performed. This research was carried out after obtaining approval
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from the Poltekkes Kemenkes Yogyakarta by obtaining a letter of ethical research
worthiness from the Poltekkes Kemenkes Yogyakarta Research Ethics Committee No
LB.01.01/ KE-01/ XVI / 355/2018 on 24 April 2018.

This study uses primary data. Data analysis was carried out quantitatively which
was adjusted to the objectives achieved in this study. Univariate analysis was carried out to
see the average changes in the height for age anthropometry index in each group. Bivariate
analysis was used to analyze differences in the average changes in the height for age
anthropometric index between the experimental group and the control group. The bivariate
analysis was conducted with an independent t-test, Mann Whitney, and Pearson product-
moment at a significant level of 5%.

The instruments used in this study include Forms of data collection and stationery,
microtoise to measure children's height, maternal and child health books to calculate the
age of children based on data on birth, WHO Anthro software 2005 to calculate Z/height
scores.

RESULTS

This study examined the effect of Zinc and Vitamin C supplementation on changes
in height for age anthropometry index. Other variables examined were the history of
breastfeeding, the accuracy of giving complimentary food for breast milk, upper arm
circumference during pregnancy, anemia of pregnancy, family income, mother's height,
father's height, mother's education and father's education with a total of 70 respondents,
namely 35 experimental group respondents and 35 control group respondents.

Characteristics of respondents in this study were the history of breastfeeding, the
accuracy of giving complimentary food for breast milk, upper arm circumference during
pregnancy, anemia of pregnancy, family income, mother's height, father's height, mother's
education, and father's education. The homogeneity test results showed the distribution of
characteristics in the homogeneous control and experimental group (p> 0.05).

Table 1. Characteristics of research respondents

Control Group Experimental Group

Characteristics

n % n %

Breast milk

Not exclusive 21 60 22 62.9 1.00

Exclusive 14 40 13 37.1 '
Complimentary food for breast milk

Inappropriate 16 45.7 16 457 1.00

Appropriate 19 54.3 19 54.3 '
Upper arm circumference

Less chronic energy 16 45.7 11 34.3 033

Normal 19 54.3 24 68.6 '
Anemia

Yes 14 41.2 13 40.6 1.00

No 20 58.8 19 59.4 '
Income

< Rp.1.454,150 20 57.1 12 34.3 0.09

> Rp.1.454,150 15 42.9 23 65.7 '
Mother’s height

Short 24 68.6 24 68.6 1.00

Normal 11 31.4 11 31.4 '
Father’s height

Short 16 48.5 21 61.8 0.40

Normal 17 51.5 13 38.2 '
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Control Group Experimental Group

Characteristics

n % n %
Mother’s education
Basic 9 25.7 12 34.3
Middle 25 71.4 23 65.7 0.35
High 1 2.9 0 0
Father’s education
Basic 11 33.3 13 28.2
Middle 20 60.6 21 61.8 0.48
High 2 6.1 0 0

Based on the results of the study, it was found that the majority of respondents in
both groups were given not exclusive breastfeeding and appropriate complementary food
for breast milk, had normal upper arm circumference during pregnancy, had mothers
without anemia during pregnancy, had short-height mothers, and had middle-educated
parents. Most of the control group's income was less, while the experimental group had
more. Most of the fathers in the control group had normal height, while the father's height
of the experimental group was short. The distribution of characteristics of all respondents
has a value of p> 0.05 which means the characteristics of the two homogeneous groups.

Different tests used independent t-test on the height variable because the data
distribution was normal, while the height for age variable used Mann Whitney because the
data distribution was not normal. The height of the experimental group was higher than the
control group (87.1 compared to 85.8). The results of different tests on the height of the
experimental and control groups at the beginning of the study showed no significant
differences between the groups (p> 0.05). The height for the age variable showed that the
median in the control group was greater than the experimental group (-2.67 compared to -
2.95). The value of p = 0.02 indicates that there was a significant difference between the
initial height for the age index of the experimental group and the control group.

Table 2. The general picture of height and anthropometric index of height for age at
the beginning of the study
Mean (xSD) p Mean Difference (Cl 95%)
Height Experimental Group 87,1 .
Control Group 85,8 040" 1,27 (-1,70-4,25)
Median (min-max)
Height for age Experimental Group -2,95 {-4,32-(-)2,27}
Control Group -2,67 {-5,62-(-)2,01}
*independent t-test
**Mann Whitney

0,02

Correlation test results for all respondents showed a significant correlation
between the initial height for age index and the difference in height for age index (p
<0.05) with moderate correlation strength (r = -0.43). The correlation test of each
group showed that the difference in height had a significant correlation difference
only in the group given zinc and vitamin C supplementation (p <0.05). More
increases occur in children with a height for age index which is getting lower with a
strong correlation strength (r = -0.61).
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Table 3. Initial height for age index correlation test with height for age index
difference
The difference in height for age
n R p
Initial height for age of the control group 35 -0,20 0,25
Initial height for age of the experimental group 35 -0,61 0,00
Overall height for age 70 -0,43 0,00

The mean difference test on height and height for age differences showed
significant changes. The difference in mean height in the experimental and control
groups reached 0.71 and showed a significant difference (p = 0.016) with 95% ClI
0.14-1.28. The mean difference of the height for the age index of the two groups
reached 0.29 and showed a significant difference (p = 0.001) with 95% CI 0.13-0.45.

Table 4. Different mean changes of height and height for age in the experimental
group and control group
Experimental Control

XxSD X£SD
A Height (cm) 2,41 (+1,37) 1,70 (#1,01) 0,016* 0,71 (0,14-1,28)
A Height for age 0,20 (+0,34) -0,10 (x0,35) 0,001* 0,29 (0,13-0,45)
*independent t-test

Variable p Mean Changes (Cl 95%)

The mean difference test results in this study showed that there were significant
differences in height and height for age index that were signed between the experimental
group and the control group. The experimental group height difference was 2.41 (+1.37)
and in the control group 1.71 (+1.01) with p = 0.016 (95% CI 0.14-1.28). The difference
between the height for the age index of the experimental group was 0.20 (+0.34) and in the
control group -0.10 (+0.35) with a p-value = 0.001 (95% CI 0.13-0.45).

DISCUSSION

Stunted or short and severely stunted or very short are nutritional status based on
the height index according to age. Children are said to be short if they have a height for age
-3 index up to <-2 and are very short if they have a height for age index <-3.3.(3) Stunting
is the best indicator to describe the overall welfare of children. Around 161 million children
worldwide were stunted in 2013.(2) In Indonesia, the percentage of short and very short
toddlers reached 37.2%. This shows that stunting is still a public health problem in
Indonesia.(1)

Stunting has an impact on children's health in both the short and long term. Short-
term impacts are the increase in morbidity mortality, the decrease in growth, and the
increase in expenditure on health costs. Long-term impacts are short posture during
adulthood, the increasing risk of obesity, the decrease in reproductive health, the decrease
in academic ability, and the decrease in working capacity and productivity.(28) Research by
Woldehanna, Behrman, and Araya (2017) states that stunting in early childhood is
significantly related to children's cognitive abilities. Stunting children have less cognitive
abilities.(7)

According to Cruz, et al. (2017) birth weight, maternal education, maternal
occupation, number of family members, number of children under 5 years of age in the
family, living in the countryside, use of coal for cooking, living in a house made of straw or
wood right, duration of breastfeeding, duration of exclusive breastfeeding, and time to start
complementary food for breast milk are significant factors associated with stunting.(29)
Research of Danaei et al. (2016) conducted in 137 developing countries showed that
inhibited fetal growth, poor sanitation, and diarrhea are the main risk factor for stunting.
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Danaei et al. also mentioned that zinc deficiency is a risk factor for stunting.(10) The results
of this study indicate that most of the history of breastfeeding in stunting children is not
exclusive breastfeeding. The success of exclusive breastfeeding is influenced by a history
of Early Breastfeeding Initiation (IMD). Simanjuntak, et al. (2018) stated that children under
five who did not receive early breastfeeding were at risk of 1,555 times stunting compared
to children under five who received early breastfeeding initiation.

Roohani, et al. (2013) stated that infants and children are a group at risk of
experiencing zinc deficiency due to the increasing zinc requirements during growth. Infants
up to the age of 6 months will meet their zinc needs if they consume enough diet with zinc.
After the age of 6 months, the fulfilment of zinc needs is obtained from additional food. In
many low-income countries, supplementary feeding is delayed and cereal food is given.
This type of food contains only a small amount of zinc, so it does not meet the needs.
However, early provision can also interfere with the absorption of zinc from breast milk
because of the high content of phytate. Zinc deficiency has an impact on physical growth
and development. The biggest impact occurs during the rate of rapid growth processes,
such as during pregnancy, baby, and puberty.(20)

Hill (2013) states that zinc has an important role in cell growth as well as
differentiation and metabolism, so zinc deficiency can have an impact on susceptibility to
infection and stunted growth. The administration of zinc supplementation has a positive
influence on children's linear growth. Zinc supplementation has a greater effect on stunting
children than non-stunting children.(30)

This study aims to determine the effect of zinc and vitamin C supplementation on
changes in height for age anthropometric index with the experimental group given a placebo
syrup. Each group consists of 35 respondents aged 2 to 5 years and given treatment for 12
weeks. Zinc supplementation was given to the experimental group as much as 5 mg once
a day. The results showed that zinc supplementation significantly affected changes in height
and height for age index of children (p = 0.016 95% CI 0.14-1.28 and p = 0.001 95% ClI
0.13-0.45). The effect of zinc on height for age is greater in children who have a lower height
for age index (p = 0.00 r = -0.61).

The results of this study are consistent with the research conducted by Kusudaryati,
Muis, and Widajanti (2017) which stated that zinc supplementation in stunting children had
a significant effect on changes in Z/height score (p = 0.006). The treatment in the
experimental group was in the form of giving syrup containing ZnSO4 as much as 20 mg 2
times/week for 3 months. The mean change in the Z score in the control group was 0.1 (+
0.08), while in the experimental group showed a greater result of 0.2 (+ 0.07). Kusudaryati,
Muis, and Widajanti (2017) also showed that there was a positive influence on changes in
height (p <0.001). The mean body height increase in the experimental group was 2.4
(+0.27), while in the control group it was only 2.0 (+0.29).(18)

A meta-analysis by Imdad and Bhutta (2011) on 36 studies with an average
treatment duration of 24 weeks with zinc doses averaging 10 mg/day showed that giving
zinc supplementation to children <5 years had a positive impact on linear growth (effect size
= 0.13 95% CI 0.04-0.21).(31) Another meta-analysis conducted by Mayo, et al. (2014)
showed similar results. Mayo, et al. (2014) stated that zinc supplementation had a small but
significant effect on height gain (mean difference -0.09 95% CI -0.13 - (-0.06)). The greater
benefit is shown in older groups.(32)

Systematic review and meta-analysis by Pimpin (2016) on 24 pregnancy studies
and 54 pediatric research studies stated that zinc supplementation in children increased
their height and height for age index. Zinc supplementation is given around 8.9 mg/day on
average for 7.1 months. Children's height increased by 0.69 cm (p = 0.02), and children's
height for age index increased by 0.09 (p = 0.001). However, supplementation in pregnancy
did not have a significant effect (p = 0.06).(1)

Liu, et al. (2018) also mentioned positive results in the administration of Zinc

supplementation. The study involved in the systematic review and meta-analysis of Liu, et
]

Purnamaningrum, Margono, Petphong (The effects of zinc and vitamin ¢ supplementation on changes in... )



26 Jurnal Kesehatan Ibu dan Anak Vol.13, No.1, July 2019, pp. 19~27

ISSN: 2599-3224 (Online), ISSN: 2302-6014 (Print)
EE——
al. (2018) gave treatment for around 38.9 weeks with an average daily dose of 8.5 mg/day.
Liu, et al. (2018) stated that giving zinc supplementation at infancy and early childhood gave
a positive impact on growth (mean difference of height for age 0.12 95% CI 0.05-0.19, BB
1.37 95% CI 0.50-2.25). Liu, et al. (2018) also stated that the benefits of giving zinc
supplementation were greater if given after 2 years of age compared to the benefits if given
when they were babies. This is because children get zinc intake from maternal breast milk
or the presence of zinc deposits from a pregnancy that is better than that when he was born.
Another cause is the rapid growth in the first year of life compared to the following year. In
populations that lack nutrition, growth tends to be higher at the beginning of life and then
begins to flatten.(22)

CONCLUSION

Based on the research, it can be concluded that zinc supplementation and vitamin
C significantly influence the change in height for age anthropometry index (p = 0.001 95%
Cl 0.13-0.45) with a mean difference of 0.29. The supplementation of zinc and vitamin C
significantly affected changes in height (p = 0.016 95% CI 0.14-1.28) with a mean difference
of 0.71. Zinc and vitamin C supplementation had a greater effect on children who had a
lower height for age index (p = 0.00; r = -0.61). The provision of zinc and vitamin C
supplementation affected changes in the height for age anthropometric index.
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