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ABSTRACT

Background: Stunting prevalence in Indonesia toddlers has increased (37.2%) in 5 years and became risk factor of
obesity and metabolic disease in adulthood. Identification of risk factors by looking at household food security as the
cause of stunting can provide information to the appropriate interventions. This research aims to know association
between households food security with stunting in toddlers.

Methods: This is observational study with retrospective cohort design. Anthropometry parameter and household food
security data is used to assess the subject. The sample used is families who have toddlers from study Health
Demographic Surveillance System (HDSS) in Sleman Regency which totaled 150 toddlers of households.

Results: There is no association between food expenditure proportion with stunting (p=0.089), between energy
consumption level with stunting (p=0.876) and between households food security with stunting (p=0.357).
Conclusions: Food security based on the food expenditure proportion and energy consumption level is not associated

with stunting in toddlers in Sleman Regency.
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INTRODUCTION

Food security is a condition of food that fulfilled for the
household, reflected in the availability of sufficient food,
either amount or quality, secure, equitable, and
affordable.* Food security in household is indirect
affecting the nutritional status in toddlers.” Study of
Frongillo et al stated that household food insecurity has
been identified as a possible underlying determinant of
malnutrition. The study in India revealed that under
nutrition is a major nutritional problem of public health
significance among preschool children residing in the
tribal areas of the State.’

The prevalence of wasting in toddler increased from
17.9% to 19.6% ((2010 to 2013) and stunting in toddler
was also increased from 35.6% to 37.2% nationally
(2013).* The prevalence of stunting in DIY also increased
from 22.5% to 27% (2010 to 2013).> A variety of indirect
factors associated with stunting in addition to food
security include social-demographic, namely income,
parental education, and number of family members.®

Stunting is a linear growth disorder, indicated by the
value of z-score TB/U less than -2 SD.* Stunting
prevalence in the toddler in Indonesia has increased and
reached 37.2%, with 1 in 3 children is stunted. Stunting
in toddlers became risk of obesity and metabolic disease,
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such as diabetes and hypertension in adulthood.
Identification of risk factors by looking at food security
in terms of food expenditures proportion and energy
consumption level as the cause of stunting can provide
information to the appropriate interventions and some
prevention.”® It is necessary to decide the best
interventions and preventions effort, especially in
sampling area (Sleman Regency) so prevalence of
stunting in toddlers can be decreased. The aim of this
study is to investigate the association of food security
with prevalence of stunting in toddlers in Sleman
Regency.

METHODS

This was an observational study with retrospective cohort
study design. The study was conducted in Sleman
Regency on July-September 2015. The population was
people residing in Sleman Regency in Indonesia for at
least 6 months consecutively. Sample was taken by
cluster sampling from HDSS research, namely 5 sub-
districts in Sleman (Turi, Tempel, Minggir, Moyudan,
and Seyegan) by questionnaire about subject
characteristics, socio-economics data, food availability
and food security in household. The sub-districts were
chosen based on the high of stunting prevalence and
represent urban and rural area. The subject was toddler
(6-59 months) in each household, taken by purposive
sampling and total of subjects were 150 toddlers.

The inclusion criteria were family who had a toddler (6-
59 months), the parent able to be respondent in this study
with signing the inform consent and toddler be able to
measure body height. The exclusion criteria were the
parent of toddler live in other area, one or both parents of
toddler die and toddler was hospitalized. Primary data
taken in July-September 2015 to assess nutritional status
parameters using Anthropometry for toddler (height
(H)/age (U), H/W (weight), and W/A).

Secondary Data using from HDSS, namely household
food security data based on the food expenditure
proportion and energy consumption level. Food
expenditure proportion is good when <60% and less
when >60% while, energy consumption level is good
when >80% of RDA Indonesia and less when <80% of
RDA Indonesia. Thus, food security is classified as good
when energy consumption level >80% RDA Indonesia
and food expenditure proportion <60% and less when
energy consumption level <80% RDA Indonesia and food
expenditure proportion >60%. Data were analyzed
quantitatively by univariate, bivariate, and multivariate.
Statistical test using chi-square (X?) and multiple linear
regression with confidence interval (CI) 95%.

RESULTS
Subject characteristics

Nutritional status of most toddler according to index W/A
was well nutrition (85.33%) and index W/H was normal
(88.67%). However, toddler were classified as very short
and short; 13.34% and 27.33% respectively according to
index H/A. In this study, toddler who have index H/A
less than -2 SD according to WHO standards (2005)
(short and very short) categorized stunting. Hence,
40.67% of toddler classified as stunting, mean of the
body length/height of toddler stunting group were
82.72+9.30 cm (Table 1).

Table 1: Subject characteristics.

Characteristics n %

Gender

Male 80 53.33

Female 70 46.67
Age

7 — 11 months 11 7.33

1 -3 years 62 41.33

4 — 5 years 77 51.34
Birth Body Weight

<2.5 kg 13 8.67

>2.5kg 137  91.33
Nutritional Status Weight/Age (W/U)

Poor nourished (<-3 SD) 1 0.67

Lack nourished (-3 s.d.<-2 SD) 17 11.33
Well nourished (-2 s.d. +2 SD) 128  85.33

Excess nourished (> +2 SD) 4 2.67
Height/Age (H/A)

Very short (<-3 SD) 20 13.34

Short (-3 s.d.<-2 SD) 41 27.33

Normal (-2 s.d. +2 SD) 83 55.33

Tall (> +2 SD) 6 4
Weight/Height (W/H)

Very wasted (<-3 SD) 2 1.33

Wasted (-3 s.d.<-2 SD) 5 3.33

Normal (-2 s.d. +2 SD) 133  88.67

Obese (> +2 SD) 10 6.67
Residence

Rural 67 44.67

Urban 83 55.33
Family Members

Family member >4 87 58

Family member < 4 63 42

Mean of birth weight and height

The birth weight was no mean difference in normal and
stunting toddlers but, there was mean difference birth
height in normal and stunting toddlers which normal
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toddlers have height birth taller than stunting toddlers
(Table 2).

Association of parental height with stunting in toddler

There was association between mother’s height with
stunting in toddler but no association in father’s height.
Parental height showed difference mean in nutritional
status of toddler. Toddler in stunting has lower parental
height than toddler in normal nutritional status (Table 3).

Association of food expenditure proportion, energy
intake, and food security with stunting

Food expenditure proportion in most household classified
as good (<60%) with nutritional status in the most of
toddlers are normal (59.33%). There was no significant
association between food expenditure proportions with
stunting in toddlers (p >0.05). There was no association
between energy consumption level with stunting in
toddlers (p >0.05). But, the most of households classified

Table 2: Mean of birth weight and height

Nutritional Status n Mean+SD P Value* (CI) Std. Error Mean
. . Normal 89 3.12+0.42 0.04
Birth Weight oy 1ting 61 3.01%0.47 0T (002 0.06
. . Normal 79 49.24+4.39 0.49
Birth Height g hting 56 47.89+2.99 0.04 (0.09-2.60) 0.40

"p<0.05 is significant

Table 3: Association of parental height with stunting in toddler.

NI MeanxSD P Value* (CI) Std. Error Mean
.. Normal 8 16411+007
Father Stunting 61 162.93+0.075 0.13 (-0.044 — 0.254) 0.127
Normal 79 152.22+0.68
Mother Stunting 56 150.4140 64 0.04 (0.09-2.61) 0.037

“p is significant when <0.05.

Table 4. Association of food expenditure proportion, energy intake, and food security with stunting.

EEEEEE——
|

Normal

Nutritional Status

Stunting P Value

n

%

n %

: . "Good 75 56.82 57 43.18 132 '
Food expenditure proportion Lack 14 7778 4 2999 18 0.089
. Good 47 58.75 33 41.25 80
Energy consumption level Lack 42 60.00 28 40.00 70 0.876
. Good 37 55.22 30 44.78 67
Food Security Lack 52 62.65 31 37.35 83 st

Food expenditure proportion: good, <60% of food expenditure proportion and lack, >60% of food expenditure proportion; Energy
consumption level: good, >80% Recommended Dietary Allowance (Indonesia) and lack, <80% Recommended Dietary Allowance
(Indonesia); Food security: good, Energy consumption level >80% RDA (Indonesia) and food expenditure proportion <60% and
lack,Energy consumption level <80% RDA (Indonesia) and food expenditure proportion >60%.

as good in energy consumption level (>80%) with
nutritional status of most toddlers were normal (59.33%).
There was no association between food security with
stunting in toddlers (p >0.05) (Table 4).

DISCUSSION

Global Nutrition Report stated that nutritional problems,
especially stunting in toddlers becoming national issue
(2014) which Indonesia is ranked 17" among the 117
countries with high prevalence of stunting in toddlers.
The result showed that based on the indicator of H/A,
most toddlers (40.67%) was stunting (Table 1). This

number illustrates stunting prevalence in sampling area
(40.67%) is larger than in national (37.2%).* Data showed
stunting prevalence in Sleman was high that is very short
was 8.5% and short was 19.9%.* This study is supported
by study of Gorstein et al which stated if prevalence of
stunting is high but wasting is low or normal, preventive
strategies should be directed towards socio-economic
conditions, dietary quality, hygiene-sanitation and
adequate potable water.°®

Stunting is an indication of chronic nutritional problems
has been occurrence in the past. Stunting prevalence
occurred since childhood has been associated with a slow
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motoric development and lower level of intelligence.’
The study on children (24-60 months) in Mexico stated
that children who suffer from stunting have a tendency to
be obese in adulthood.®

Stunting toddler (47.89+2.99) have birth height (H/A)
lower than normal toddlers (49.24+4.4). This result is
consistence with study of Deshmukh et al which stated
that height-for-age (H/A) indicates linear growth in a
child.® Low H/A also called stunting is a consequence of
long term, cumulative inadequacies of health and
nutrition. In young age, it indicates continuing process of
failing to grow while in older children, it means failed to
grow. Study in Brazil also stated that low H/A was an
indication of chronic malnourishment and be the most
prevalent form of protein-energy malnutrition in
Brazilian children.'

In parental side, we could see that stunting toddler has
lower parental height than normal toddler. This result is
in accordance with Zottarelli et al that stated toddler is
stunting if their mother have body height <150 cm
(30.89%) and toddler have normal nutritional status if
their mother have body height >160 cm.! Study of
Rahayu showed that normal toddler had risk 1.7 times
greater to be stunting if the mother have body height <-
2SD and 1.4 times greater to be stunting if the father have
body height <-2SD.*? Stunting toddler can reflect genetic
growth factor that was inherited by the parent.* Some
studies state that there were inclusion of genetic
characteristics in child health and nutrition but study
about genetic components was not adequate yet.”**

In this study, no association between food expenditure
proportion with stunting in toddlers (p=0.089). Energy
consumption level in households also is not associated
with stunting in toddlers (p=0.876). Study explains that
toddlers are at risk of energy and protein intake deficits
1.440 times greater on poor households (p<0.001) than
infants who are in non-poor households.'® Poverty levels
are low in the most of samples can be linked to
purchasing power and greater access to food in
households, which support the fulfillment of the
nutritional adequacy of family members, especially
toddlers.

There was also no association between households food
security with stunting (p =0.357). The result is in contrast
with study of Hackett et al which stated that children in
food insecure households showed significant statistically
higher risk for stunting or risk of stunting and also
underweight or risk of underweight in the multiple
logistic regression model compared with children in food
secure households (p>0.05)."” Both of study are different,
it may cause the study uses different form to measure
food security in households, namely Criterion validity of
the Colombian Household Food Security Scale (CHFSS)
and also the aged of toddlers as subjects are different
from this study (6 to 23 months).

This is also in contrast with Masrin which stated there is
a significant relationship between household food
security with stunting in “baduta” ages 6-23 months
(under 2-years old) in Bantul, DIY as well as Ali Naser
which stated that food insecurity has associated with the
incidence of stunting and underweight in Malaysia.'®*®
This difference is possible because household food
security was not associated to energy and protein intake
in toddlers (p =0.93), while deficiency of nutrients intake
was one of the factors that may cause stunting in
toddler.® Therefore, food access for fulfillment
nutritional needs of toddler was no different between
households food secure with households food insecure, so
households food security is not a causes of stunting in
toddlers.

Food security is one of the methods that can be used to
determine the nutritional status, but not enough to explain
overall of nutritional status.?* In addition, food security
was not associated with stunting in toddlers who came
from very poor families due to food availability are more
stable with food production activities (farming or
livestock) carried out independently.?

The process of stunting in toddlers in poor region is
started from the age of 6 months and appears mainly two
to three years early in life and continues until 18 years.”®
Some studies suggest that growth failure in infants and
toddlers started from the aged of 7 months when breast
milk and complementary food were inadequate so
nutrition needs of infants and toddlers could not be
fulfilled.” In other study, economic problem in
households conduce inability of fulfill food needs so
nutrition needs of toddler could not be fulfilled.?®

In this study, toddler in stunting has lower birth height
and lower parental height than toddler in normal
nutritional status. There was no association between food
expenditure proportion with stunting, between energy
consumption level with stunting and households food
security with stunting in toddlers in Sleman Regency (p
>0.05). Food security based on the proportion of food
expenditure and household energy consumption level is
not risk factor of stunting in toddlers in Sleman Regency.
Further studies with more variables needs to determine
association between social-demographic factors with
food security and prevalence of stunting in toddlers..

ACKNOWLEDGEMENTS

We gratefully acknowledge to Faculty of Medicine’s
grant funding and health demographic surveillance
system (HDSS) Sleman Regency. We also thank to all
our enumerators and participants to follow this study
from first to finish. We disclosed receipt of the following
financial support for the research, authorship, and/or
publication of this article.

International Journal of Community Medicine and Public Health | May 2017 | Vol 4 | Issue 5 Page 1427



Susetyowati et al. Int J Community Med Public Health. 2017 May;4(5):1424-1428

Funding: Faculty of Medicine, Universitas Gadjah Mada
Conflict of interest: None declared

Ethical approval: This study has received permission
from the ethics committee of the Faculty of Medicine,
Universitas Gadjah Mada, as well as approval from
research respondents on the principle of autonomy,
confidentiality, anonymity, beneficent

REFERENCES

1.

10.

11.

12.

Suryana A. Capita Selekta of Evolution Food
Security Policy in Indonesia. Yogyakarta: Faculty of
Economics and Business Publisher, Universitas
Gadjah Mada; 2003.

United Nations Children’s Fund (UNICEF). The
state of the Worlds’ children. UK: Oxford
University Press; 1998.

Meshram I1, Balakhrisna N, Arlappa N, Rao KM,
Laxmaiah A, Brahmam GNV. Prevalence of under
nutrition, its determinants, and seasonal variation
among tribal preschool children of odisha state,
India. Asia Pac J Public Health. 2014;26(5):470-80.
Ministry of Health of Indonesia. Basic Health
Research in Yogyakarta. Publishing Institutions and
Development Agency; 2013.

Musthag MU, Gull K, Shahid, Siddiqui. Prevalence
and socio-demographic correlates of stunting and
thinness among Pakistan primary school chidren.
BMC Public Health. 2011;11:790.

Gorstein J, Sullivan K, Yip R, de Onis M,

Trowbridge F, Fajans P, et al. Issues in the
assessment  of  nutritional  status  using
anthropometry. Bull  World Health  Organ.

1994;72(2):273-83.

Martorell R, Horta BL, Adair LS, Stein AD, Richter
L, Fall CH, et al. Weight gain in the first two years
of life is an important predictor of schooling
outcomes in pooled analyses from five birth cohort
from low and middle income countries. J Nutr.
2010;140(2):348-54.

Fernald LCH, Gertler PJ, Neufeld LM. Role of cash
in conditional cash transfer programmes for child
health, growth, and development: an analysis of
Mexico’s Oportunidades. Lancet. 2013;371(8):28-
37.

Deshmukh PR, Sinha N, Dongre AR. Social
determinants of stunting in rural area of Wardha,
Central India. Med J Armed Forces India.
2013;69(3):213-7.

Ferreira HS, Florencio TMMT, Vieira EF, Assuncao
ML. Stunting is associated with wasting in children
from the semiarid region of Alagoas, Brazil.
Nutritional Res. 2008;28:364-7.

Zottarelli LK, Sunil TS, Rajaram S. Influence of
parental and socioeconomic factors on stunting in
children under 5-years in Egypt. Eastern
Mediterranean Health J. 2007;13(6):1330-42.
Rahayu LS. Associated of Height of Parents with
Changes of Stunting Status from 6-12 months to 3-
4-years. Thesis. Department of Health Science,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Faculty of Medicine, Universitas Gadjah Mada,
Indonesia, 2011.

Ruel MT, Habicht JP, Rasmussen KM, Martorell R.
Screening for nutrition interventions: the risk or the
differential-benefit approach? Am J Clin Nutr.
1996;63(5):671-7.

Adair L, Popkin BM, VanDerslice J, Akin J,
Guilkey D, Black R, et al. Growth dynamics during
the first two years of life: a prospective study in the
Philippines. Eur J Clin Nutr. 1993;47(1):42-51.
Sichieri R, Taddei JA, Everhart JE. Influence of
parental height and socio-demographics factors on
adolescent height in Brazil. J Adolescent Health.
2000;26:414-9.

Adi AC, DR Andrias. Toddler of Poor Household in
Food Insecurity Priority Region in Indonesia are
Greater Risk of Nutrition Disorders. Child Poverty
and Social Protection Conference, 2013.

Hackett M, Melgar-Quinonez H, Alvarez, MC.
Household food insecurity associated with stunting
and underweight among preschool children in
Antioquia, Colombia. Rev Panam Salud Publica.
2009;25(6):506-10.

Masrin. Association of Household Food Security
with Stunting of under 2-years old (2-23 months) in
Bantul Regency, Indonesia. Thesis. Department of
Public Health, Universitas Gadjah Mada, Indonesia,
2012.

Ali NI, Jalil R, Wan MWM, Wan NWS, Mohd ZS,
Abdullah MR. Association between household food
insecurity and nutritional outcomes among children
in northeastern of Peninsular Malaysia. Nutr Res
Pract. 2014;8(3):304-11.

Susetyowati, Palupi IR, Rahmanti AR. Association
of Household Food Security and Demographic
Factors with Stunting of Toddler in the Sleman
Regency. Final Report Post-Doctoral Research,
Department of Nutrition and Health, Universitas
Gadjah Mada, Indonesia, 2015.

Engle P, Menon P, Haddad I. Care and nutrition:
concepts and  measurement. World  Dev.
1999;27(8):1309-37.

Mutisya M, Ngianga K, Moses WN, Caroline WK.
Household food (in) security and nutritional status
of urban poor children aged 6 to 23 months in
Kenya. BMC Public Health. 2015;15:1052.
Sudiman H. 2008. Stunting: Patology change or
adaptation of long term socio-economics change.
Media Litbang Kesehatan. 2008;18(1):33-42.

Ajao KO, Ojofeitimi EO, Adebayo AA, Fatusi AO,
Afolabi OT. Influence of family size, household
food security status, and child care practices on the
nutritional status of under-five children in ile-ife,
Nigeria. Afr J Reprod Health. 2010;14(4):1-23.
Alfiasari, Martianto D, Dharmawan AH. Food
security, caring pattern, and nutritional status of
toddler in poor household. Media Gizi Keluarga
2008;32(1):8-20.

Cite this article as: Susetyowati, Palupi IR,
Rahmanti AR. Association of household food security
with toddler stunting in the Sleman Regency
Indonesia. Int J Community Med Public Health
2017;4:1424-8.

International Journal of Community Medicine and Public Health | May 2017 | Vol 4 | Issue 5 Page 1428



