Paediatrica Indonesiana

NUMBER 3

Original Article

VOLUME 48 May ¢ 2008
Risk factors of developmental delay:
a community-based study
Mei Neni Sitaresmi!, Djauhar Ismail!, Abdul Wahab?
Abstract

Background Developmental delay is a common problem in
children. Early detection of this disorders is mandatory in order
to provide early interventions. Identification of the risk factors is
important for strategic intervention.

Objective To identify risk factors of developmental delay in
children under five years old.

Methods A community-based study of developmental screening
was conducted, in Bambanglipuro, Bantul district, Province of
Yogyakarta, between September and October 2007. Developmental
screening was performed using a Kuesioner Pra Skrining Perkembangan
(KPSP).

Results Out of 632 children aged 3 to 60 months, 407 (64%) had
normal development, 81 (28%) doubtful and 43 (8%) suspected
developmental delay. A number of factors identified as the risk
of suspected developmental delay were undernourished (OR 2.3,
95%CI 1.1; 4.8), low birth weight (OR 2.6, 95%CI 1.1; 6.1), low
educational level of mother (OR 2.5, 95%CI 1.3; 4.9), working
mother (OR 1.8, 95%CI 1; 3.5), and poor socio-economic status
(SES) families (OR 2.7, 95%CI 1.3; 5.4). Multivariate logistic
regression analysis showed that poor SES was the strongest risk
factor of suspected developmental delay (adjusted OR 2.8, 95%CI
1.4;5.7).

Conclusions Poverty, low maternal educational level and
intrauterine malnutrition during as well as malnutrition during
infant period are risk factors of developmental delay. Integrated
strategies should be conducted to solve the problems to prevent
more children suferred from developmental delay. [Paediatr
Indones 2008;48:161-5].
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evelopmental and behavioral problems
are considered to be a new morbidity
in pediatric practice, accounted for 12-
16% of US children!? and 13-18% of
Indonesian children?. The first few years of life is a
critical as well as golden period for child development
because of rapid brain development.*> In spite of the
susceptibility of the brain to insult, a recovery is often
possible with early intervention. A number of studies
have shown that early intervention programs are not
only cost-effective but they also lifelong benefits and
optimal developmental attainment. The earlier the
intervention the greater the benefit will be.6-7
Early cognitive and socio-emotional developments
are strong predictors for later academic performance
both in developing and developed countries. Children
with developmental delay in the first years of life are at
risk for poor academic achievement. It may result in low
productivity that leads to have low income. They will
provide poor care for their children, thus contributing
to the intergenerational transmission.®

From the Department of Child Health, Medical School, Gadjah Mada
University, Yogyakarta, Indonesia (MNS,DI).! The Deparment of
Community Health and Nutrition Research Laboratory, Medical School,
Gadjah Mada University, Yogyakarta,Indonesia (AW).2

Reprint requests to: Mei Neni Sitaresmi, MD, Department Of Child

Health, Gadjah Mada University, Sardjito Hospital, JI. Kesehatan no.1,
Yogyakarta, Indonesia.Tel. 62-274-561616. Fax. 62-274-583745.

Paediatr Indones, Vol. 48, No. 3, May 2008 * 161



Mei Neni Sitaresmi et al: Risk factors of developmental delay

Child’s development is influenced by psychosocial
and biological factors as well as genetic factors.
Identification of the risk factors for developmental
delay in early stage will provide some strategic
interventions to improve child’s quality of life.” A
study of developmental delay conducted in Bandung,
Province of West Java did not identify the risk factors.?
Our study was carried out to identify risk factors of
developmental delay in community setting.

Methods

A community-based study of developmental screening
was conducted, in Bambanglipuro sub-district, Bantul
district, Province of Yogyakarta, between September
and October 2007. Subjects were selected by stratified
random sampling based on the number of children
under five years old in each village. All children aged
3 — 60 months were involved in this study. Those
with congenital anomalies or refused to participate
were excluded.

Developmental screening was performed by us-
ing a Kuesioner Pra Skrining Perkembangan (KPSP), a
modification version of prescreening developmental
questionnaire (PDQ) that was developed from Den-
ver Developmental Screening Test (DDST).10-11 This
questionnaire was established by Department of Health,
Republic of Indonesia, and was revised by Growth
and Development-Social Pediatric Working Group,
Indonesian Pediatric Society. This instrument has been
used in Indonesia since 1997 with a sensitivity of 60%
and a specificity of 92% compared to Denver II test.?
It consists of 10 items that ranged from 3 to 72 months
(from 3- 24 months old every three months and from
24-72 months old every six months). It assesses four
domains of development i.e, gross motor, fine motor,
language and personal-social. The options of responses
for each item are “yes” or “no” which scored as 1 or 0.
This test is interpreted as normal development, doubt
and suspected development delay according to the total
score of: 9-10, 7-8 or < 6, respectively.!?

Nutritional status was assessed using weight for
age Z score (WAZ) index according to WHO 2006
child growth chart standard. Nutritional status was
interpreted as undernourished, normal and overweight
according to the WAZ index: below -2SD, -2SD to 2

SD and above 2 SD, respectively.]3 Socio-economic
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status (SES) was categorized according to the total life
expense. Threshold of 890 000 Indonesian Rupiah was
used based on the mean total live expense per family
in Bantul district from National Socio-economic sur-
vey, 2004.1 The family’s SES was categorized as poor
if the total life expense less than the threshold. Data
on demographic and history of delivery were obtained
from care givers. Pre-screening development test, an-
thropometric measurement and data collecting were
performed by 10 trained-graduate students of Child-
Maternal Department, Medical School, Gadjah Mada
University. Different proportions between groups were
tested using the Chi square test. Univariate associations
of variables with outcomes were expressed by odds ratio
(OR) with 95% confidence. Multivariate associations
for significant risk factors were tested by multiple logis-
tic regressions to demonstrate the adjusted OR (AOR).
Informed consent was obtained from care givers. This
study was approved by the Ethics Committee of Medical
School, Gadjah Mada University.

Results

Six hundreds and thirty two children aged 3-60 months
were enrolled in this study. The characteristics of the
subject are shown in Table 1. The proportion of male
and female was similar, with the median of age of 27
months. This study found that 103 (16%) children were
undernourished, and 59 (9%) had history of low birth
weight. Most mothers (70%) were housewife and most
of them (81%) had an intermediate educational level.

Out of 632 children, 407 (64%) were identified
to have normal development, 81 (28%) with
doubtful developmental delay and 43 (8%) suspected
developmental delay. Ideally, a doubtful result should
be re-screened two weeks after the first test to
catagorize it into normal or suspected developmental
delay. A re-screening was not performed because of
time and funding limitations. Therefore, the risk
factor analysis was only performed for normal and
suspected results.

This study showed that children older than two
years old were more likely to suffer from suspected
developmental delay (15% vs 5%, P=0.01). Other
factors were identified as risk of suspected developmental
delay, namely low birth weight (OR 2.6, 95%CI 1.1; 6.1),
undernourished (OR 2.3,95%CI 1.1; 4.8), maternal low
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educational level (OR 2.5, 95%CI 1.3; 4.9), working
mother (OR 1.8, 95%CI 1;3.5), and poor SES families
(OR 2.7,95%CI 1.3; 5.4) (Table 2).

Logistic regression analysis showed that poor SES
was the strongest risk factor of suspected developmental
delay (Table 3). Risk of suspected developmental
delay was not influenced by gender, mode of delivery,
exclusively breastfeeding or the age of mothers.

Discussion
This study showed that developmental delay was

more frequently observed in children older than
two years old than that in younger children. This

Table 1. Characteristics of subjects

Characteristics n (%)
Sex
Male 324 (51)
Female 308 (49)
Age (months), mean +SD 28.6 +16.4
3-12 months 135 (21)
12-24 months 158 (25)
24-60 months 339 (54)
Breastfeeding
Six months exclusive 204 (32)
Birth weight
Normal weight (2.500 — 4.000 gram) 567 (91)
Low birth weight (<2.500 gram) 59 (9)
Delivery
Spontaneously 550 (87)
Vacuum extraction or SC 82 (13)
Nutritional status
Underweight 103 (16)
Normal 516 (82)
Overweight 12 (2)
Order of child
First child 299 (47)
Second child 203 (32)
Third child or more 130 (21)
Mothers
Age: mean, median (years) 30.7 +6.1; 30
Educational status
low (< 6 years) 120 (19)
intermediate ( 6-9 years) 433 (69)
high (> 9 year) 79 (12)
Occupation
housewife 439 (70)
employee 192 (30)
Social-economic status
Poor 307 (49)
Prosperous 318 (51)
Developmental screening
Normal 407 (64)
Doubt 182 (28)
Suspected 43 (8)

finding was similar to that of study in Equador.!®
This study also revealed that low birth weight, poor
SES, malnourished, low educational level of mother
and working mother were risk factors of suspected
developmental delay.

The prevalence of low birth weight in our study
was similar to that in other developing countries.!®
Children who born with low birth weight were 2.6
times higher to have developmental delay than those
with normal birth weight. Some studies found that
low-birth weight infants with intrauterine growth
retardation (IUGR) had lower developmental levels
than those with normal birth weight.!7 TUGR
indicates constrains in fetal nutrition during critical

Table 2. Risk factors of developmental delay

Developmental
screening

Risk factors OR95%ClI P
Normal Suspected
(407) (43)
Age
3-12 months 106 (95) 6 (5) 1

12-24 months
24-60 months

110 (96) 5(14) 0.8(0.8;5.0) 0.71
192 (85) 32 (15) 2.9 (1.1;7.2) 0.01

Gender

Male 195 (48) 24 (55) 1

Female 213(52) 19(45) 1.3(0.4;1.3) 0.20
Exclusive breastfeeding

yes 140 (89) 17 (11) 1

no 226 (92) 20 (8) 1.3(0.4;4) 0.38
Nutritional status

Normal 354(87) 32 (74) 1

Undernourished 53(13) 11(26) 2.3(1.0;4.8) 0.02
Birth weight

Normal 370 (91) 35(9) 1

Low birth weight 32 (80) 8(20) 2.6(1.1;6.1) 0.02
SES

Prosperous 218 (94) 13 (6) 1

Poor 184 (86) 30 (14) 2.7(1.3;5.4) 0.003
Mother’s educational
status 341(92) 29 (8) 1

High 66 (83) 14 (17) 2.5(1.3;4.9) 0.008

Low
Mother’s occupation 292 (92) 25 (8) 1

Housewife 114 (86) 18 (14) 1.8(1.0;3.5) 0.05

Employee

Table 3. Multivariate analysis of risk factors of developmental
delay

Factor AOR 95%ClI P
Undernourished 1.8 0.8;4.0 0.14
Low birth weight 1.9 0.7; 5.0 0.14
Low educational level of mother 21 1.0;4.5 0.04
Working mother 2.3 1.2;4.5 0.01
Poor socio-economic status 2.8 1.4;5.7 0.004
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period of brain development. In developing countries,
it is mainly due to poor maternal nutrition. The effect
of IUGR may persists until adolescence or even longer,
depends on the severity and duration of [IUGR.

We noted that malnourished children have greater
risk for developmental delay. A systematical review found
that in young children, underweight and stunting are also
related to apathy, less positive affect, lower levels of play
and more insecure attachment.” The review also showed
that undernourished children have poorer attention and
poorer social relationships at school age.

Children whose mothers are working or have
low educational level were two times higher to have
developmental delay. It is not surprising that their
mother will provide less attention and less knowledge
of stimulation for their development.

Regression analysis showed that poor SES
was the strongest risk factor of developmental
delay. Poverty is related with inadequate food, poor
sanitation and hygiene that lead to increase infections
and malnutrition in children. Poverty is also correlated
to poor maternal education, increased maternal stress
and depression that lead to inadequate stimulation
at home. All these factors contribute to delay
achievement of child development.

The limitation of this study is that we did not
analyze children with doubt results. More children might
be identified as suspected developmental delay. Further
study should be conducted by including all children.

In conclusion working mothers, low maternal
educational level and malnutrition during intrauterine
life as well as during infancy are independent risk factors
of developmental delay. Integrated strategies should be
conducted to solve the problems in order to prevent
more children suffers from developmental delay.

Acknowledgments
We thank Rina Triasih, MD, MSc for her assistance with the
manuscript. Our project is supported by HOPE Project.
References
1. Boyle CA, Decoufle B, Yeargin-Allsopp M. Prevalence and

health impact of developmental disabilities in US children.
Pediatrics 1994;93:399-403.

164 e Paediatr Indones, Vol. 48, No. 3, May 2008

10.

11.

12.

13.

14.
15.

Bailey DB, Hebbeler K, Scarborough A, Spiker D, Mallik
S. First experiences with early intervention: a national
perspective. Pediatrics 2004;113:887-96.

Direktorat Bina Kesehatan Keluarga. Direktorat Jendral
Pembinaan Kesehatan Masyarakat. Pedoman deteksi dini
tumbuh kembang balita. Jakarta: Departemen Kesehatan
RI; 1998.

Needlman RD. Growth and development. In Behrman RE,
Kliegman, RM, Jenson HB, editors. Nelson textbook of
pediatrics. 17th ed. Philadelphia: WB Saunders Company;
2004. p. 23-66.

McGregor SG, Cheung YB, Cueto S, Glewwe B, Richter L,
Strupp B. Developmental potential in the first five years
for children in developing countries. Lancet 2007;369:60-
70.

Rydz D, Srour M, Oskoui M, Marget N, Shiller M,
Birnbaum R er al. Screening for developmental delay in
the setting of a community pediatric clinic: a prospective
assessment of parent-report questionnaires. Pediatrics
2006;118:1178-86.

Walker SE Wachs T, Gardner JM, Lozoff B, Wasserman GA,
Pollitt E er al Child development: risk factors for adverse
outcomes in developing countries. Lancet 2007;369:145-57.
Engle PL, Black MM, Behrman JR, De Mello MC, Gertler PJ,
Kapriri L er al. Strategies to avoid the loss of developmental
potential in more than 200 million children in the developing
world. Lancet 2007;369:229-42.

Dhamayanti M. Kuesioner praskring perkembangan (KPSP)
anak. Sari Pediatri 2006;8:9-15.

Frankenburg WK, van Doorninck WJ, Liddell TN, Dick
NP. The Denver Pre-screening Developmental Questioner
(PDQ). Pediatrics 1976;57:744-53.

Frankenburg WK, Fandal AW, Kemper MB. Developmental
screening. In: Frankenburg WK, Thornton SM, Cohrs
ME, editors. Pediatric developmental diagnosis. New York:
Thieme Stratton, Inc; 1981. p. 314-7.

Direktorat Bina Kesehatan Keluarga. Direktorat Jendral
Pembinaan Kesehatan Masyarakat. Pedoman pelaksanaa
stimulasi, deteksi dan intervensi dini tumbuh kembang anak
di tingkat pelayanan kesehatan dasar. Jakarta: Departemen
Kesehatan RI; 2006.

World Health Organization. WHO child growth standards.
Manual book of Training Course on child growth assessment.
WHO;2006.

Biro Pusat Statistik. Survey sosial ekonomi nasional. BPS; 2004.
Schady N, Paxson C. Cognitive development among young
children in Ecuador: The roles of health, wealth and
parenting. World Bank Policy Research Working Paper 3605,



16.

17.

Mei Neni Sitaresmi et al: Risk factors of developmental delay

May, 2005. Washington DC: World Bank, 2005.

De Onis M, Blossner M, Villar J. Levels and patterns of
intrauterine growth retardation in developing countries. Eur
J Clin Nutr 1998;52:S5-15.

Grantham-McGregor SM, Lira PI, Ashworth A, Morris SS,
Assuncao AM. The development of low birth weight term

infants and the effects of the environment in northeast Brazil.
J Pediatr 1998;132:661-6.

18.

19.

Villar J, Smeriglio V, Martorell R, Brown CH, Klein
RE. Heterogeneous growth and mental development of
intrauterine growth-retarded infants during the first three
years of life. Pediatrics 1984;74:783-91.

Gardner JM, Walker SB, Powell CA, Grantham-McGregor S.
A randomized controlled trial of a home-visiting intervention

on cognition and behavior in term low birth weight infants.

J Pediatr 2003;143:634-39.

Paediatr Indones, Vol. 48, No. 3, May 2008 * 165



