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ABSTRACT Severe protein-energy maJnuLrition during infancy is closely related to 
physical growth and mental development. Very few reports mention the e JTects on 
motor development of mildly to moderately malnourished infants. Our s tudy w-as con
ducted to clarify the relationship between malnutrition and motor development during 
infancy. We examined 1,065 chi ldren at Posyandu (Intregated SeJvices Posts) in North 
Sumatera, Indonesia. Motor development, such as silting and wallcing, was s ignifi
cantly more delayed in malnourished children than in well-nourished children. Para
chute reaction showed no significant dillerences between well-nourished and malnou
rished children. Parachute reaction is a very simple technique and can differentiate 
between children with cerebral. palsy and malnourished children unable to walk. It 
might be one of the most appropriate technologies for use at the primary care level. 
(Paediatr Indones 1998; 38:29-37) 

Introduction 
Severe protein-energy malnutrition during infancy is closely related to physical growth 
and mental development. Severe malnutrition has detrimental effects on mental, be
havioral and cognitive development of children despite the influences of the social and 
cultural deprivation. 1-

6 The effects, however, of mild to moderate malnutrition on chil
dren's development are less clear. The effects of malnutrition on mental and behav
ioral development during infancy are markedly influenced by the social and economic 
backgrounds of families with malnourished children. It is difficult to differentiate the 
effects of mild to moderate malnutrition from the effects of environmental factors in 
any single study. Lloyd-Still et al said that ever severely malnourished infants could 
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catch up after 5 years of age when socioeconomic conditions were improved.7 Some 
studies showed no difference in the cognitive development of malnourished and better
fed siblings8 and in the cognition after control of variables for socioeconomic status. 9 

However, other studies showed mild to moderate malnutrition affected the child's de
velopment adversely even when other environmental characteristics were consid
ered.10 

Very few reports mentioned the effects on motor development of mildly to moder
ately malnourished infants. Super mentioned that guardians in Kenya encourage their 
children to sit, stand and walk, and paid little attention to crawling and turning over. u 
Children aged 4 to 6 years in the Philippines with a documented history of malnutri
tion showed lower motor and perceptual skill scores than their nonnal counter
parts.12 Among Senegalese children between the ages of 10 and 13 years, mal- nour
ished children presented poorer functional pezformances than well-nourished chil
dren. 13 Only a few reports, however, have mentioned the neurological responses of 
malnourished children during infancy and early childhood. An appropriate indicator of 
neurological resp:mses is the parachute reaction: when an infant in prone position is 
suddenly lowered towards a flat surface, the arms extend forward and the hands 
open. 14 Parachute reactions are seen in neurologically normal infants aged 6 to 12 
months. There are no reports on parachute reaction in malnourished children. 

The objectives of this study were to clarify the relationship between malnutrition 
and motor development during infancy and to investigate the implications of para
chute reaction in malnourished and well-nourished infants. 

Methods 

Chidren younger than 5 years of age were examined in Posyandu in Asahan Regency, 
North Sumatra Province, Indonesia. 'This area had about 830,000 population with 
4,681 lan2. Java, Batak, and Melayu tribes composed 45%, 28% and 22% of the 
population respectively. The stuciv was conducted from January 1987 to September 
1987 in 42 Posyandu in 11 village::. u1 Asahan Regency, and 1,065 children whp at
tended Posyandu were examined for body weight, motor development and parachute 
reaction. Posyandu, established by the Gove~ent of Indonesia in 1985, holds com
munity activities every month at the village level to promote maternal and child health, 
family planning, nutrition, immunization, and diarrhea control through community 
participations. 15 In Posyandu, registration, body weighing, recording, and consultation 
are usually implemented by village health volunteers and health center staff. 

In this study, one of the pediatrician authors (YN) examined all the children who at
tended to Posyandu. No treatment, however, was given in Posyandu to children who 
needed medicine. The children were referred to a neighboring health center, in accor
dance with national policy of the patient referral system. 
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Body weight of the children _was measured with stand~ beam balance by vil
lage health volunteers. According to Harvard Standard Line (50 percentile of Harvard 
Standard), the children were categorized into good nutritional status {80o/0 and over of 
Harvard Stan~ard Line) and m~utri~on (les_s than 80% of H~ard. Standard Line). 
Anthropometnc measurements mcludmg height-for-age and hetght-for-weight were 
desirable. 16 We could not measure height, because of a lack of field- workers able to 
measure height, and this study should follow a national standard that is a classifica
tion of weight-for-age by Harvard Standard Line. For screening malnourished children 
in the community, weight-for-height is the best method but weight-for- age is the sim
plest method for monitoring growth of children. 17 The age of a child was recorded by 
statement of parents or guardians. When parents forgot the accurate date, a date of 
birth was estimated with the local calendar. 

Children under 20 months of age were examined with regard to motor development 
and parachute reaction by one of the authors (YN) from the viewpoint of a neuropedi
atrician. In this study, sitting without sUpJX>rt means that a child can sit free for more 
than 30 seconds, and walking means that a child ~ walk without any support for a 
couples of paces. A JX>Sitive parachute reaction means that when a child in prone posi
tion is lowered suddenly toward a flat surface, the arms extend forward and the hands 
open.14 

The chi-square test was used to check association between variables, and Fisher's 
exact test was used in place of the chi-square test when any of the expected values 
were less than five. 

Results 

Amung 1,065 children examined in the study, children younger than the age of 2 
years were 64.2%, and the number of examined children was decreased by age (Table 
1). In the study areas, we could not get accurate coverage because of lack of health in
formation on the number of newmms and age-specific populations. We estimated the 
coverage to be about 80% in 11 villu~es, utilizing the total population of villages and 
the crude birth rate of North Sumatra Province. 

The average body weight of the infants yolmger than 6 months matched the Har
vard Standard Line but weight gain diminished between the ages of 6 and 12 months. 
Mter 1 year of age, the average curve of body weight followed 80% of the Harvard 
Standard Line and did not catch up to the Standard Line (Figure 1). 

1\vo hundred four infants aged 6 to 12 months were examined for sitting ability. At 
8 months of age, 79% of well-nourished infants could sit without support, while only 
38% of malnourished infants could sit (Figure 2). Sitting without supJX>rt was signifi
cantly delayed in malnourished 8-month-old infants (p<O.OS). For walking ability, 293 
children aged 9 to 20 months were examined. From 15 to 16 months of age, 89% 
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Table 1. Children examined by age in Posyandu 

0-5 163 15.3 

6-11 227 21.3 

12-17 166 15.6 

18-23 128 12.0 

24-29 101 9.5 
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54-60 27 2.5 
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Fig 1. Body weight curve (Posyandu Survey, 1987) (N=1065) 
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Fig 2. Sitting without support (Posyandu Survey, 1987) (N=204) 
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Fig 3. Walking without support (Posyandu Survey, 1987) {N=293) 
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Fig 4. Parachute reaction (Posyandu Survey, 1987) (N=177) 
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of well-nourished children could walk without support, while only 62% of mal- nour
ished children could walk (Figure 3). Walking without support was significantly de
layed in malnourished children aged 9 to 20 months (p<0.05). All of the well-nour
ished children aged 17 months or older, 5 children could not walk due to malnutri
tion. As for parachute reaction, 177 infants aged 6 to 12 months were examined. Most 
of the children older 9 months demonstrated parachute reaction. There were no statis
tically significant differences between well-nourished and malnourished infants (Fig
ure4). 

Discussion 

In this study, motor development, such as sitting and walking, was delayed signifi
cantly more in malnourished children than in well-nourished children. Parachute re
a.ction, a neurological response, showed no significant difference between well-nour
ished and malnourished children. 

It is well known that severe malnutrition causes infants to be unable to maintain 
sitting or standing positions because of severe muscle weakness. 18 There have been no 
reports on the achievement rate of motor development of infants and young children 
in Indonesia: neither well-nourished nor malnourished. It was very difficult to assess 
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normal motor development in Indonesia because developmental and behavioral prob
lems are influenced by the culture, including the effects of parent sensitivities and 
various living environtments. 19 The results of this study, however, suggest that the 
achieveiJ'lent of sitting and walking of well-nourished children might be considered a 
milestone of motor development in Indonesian children. 

Paracnute reaction is considered a postural brainstem reflex. ln, Japan, parachute 
reaction is commonly used as a check up technique in well-baby clinics. Parachute re
action is usually seen in infants aged 6 to 9 months. When a child older than 12 
months doesn't show parachute reaction, cerebrn.l palsy or other neurological disor
ders are suspected. ln this study, we saw no significant differences between well
nourished and malnourished children, and most of children older than 9 months 
showed parachute reaction. These findings suggest that neurological development in 
brainstem seems to be intact in mildly and moderately malnourished children and 
their delayed motor development may be due to weakness of anti-gravity muscles. 

Following the study, we visited Posyandu more than one hundred times and found 
that for almost all of the-2-year-old children unable t!) walk the parents or guardians 
were advised to improve the nutritional condition by health center staff, and were not 
checked by neurological examinations. When the malnutrition rate was extremely 
high, the proportion of cerebral palsy or other neurological disorders among children 
unable to walk was relatively low and neurological investigation had a low priority. Nu
trition, however is markedly improved because health promotion activities are suc
cessful and community awareness of nutritional improvement has been strengthened. 
The proportion of children with cerebral palsy or other neurological disorders might be 
increasing among children who show delayed motor development. Therefore, differen
tial diagnosis between malnutrition and cerebral palsy has a higher priority than 
before. 

There are very few specialists for child neurology in many developing countries. It is 
very difficult for local health workers to differentiate between malnutrition and cerebral 
palsy. Parachute reaction is a very simple technique and can demonstrate the differ
ence: positive parachute reaction in malnourished children unable to walk vs no para
chute reaction in children with ce1 .. 'oral palsy. Parachute reaction alone can not 
completely differentiate between malnutrition and cerebral palsy, but parachute reac
tion may be used to distinguish neurologicx-l disorders from malnourished children 
unable to walk. Parachute reaction might be cne of the most appropriate methods in 
the primary care where few specialists are stationed and many health workers are 
i<:een toward malnutrition. 
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