The Turkish Journal of Pediatrics 2019; 61: 374-385 Original
DOI: 10.24953/turkjped.2019.03.009

Comparison between the motor function of school-aged
children with normal birth weight and children with low
birth weight: a cross-sectional study

Amitava Pal'?, Sourav Manna??3, Prakash C. Dhara?

!Department of Physiology, Panskura Banamali College, Panskura, Purba Midnapore; 2Ergonomics and Sports Physiology
Division, Department of Human Physiology with Community Health, Vidyasagar University, Midnapore, India;
3Department of Physiology, National Medical College, Birgunj, Parsa, Nepal. E-mail: amitavaergo @gmail.com
Received: 5th December 2017, Revised: 15th April 2018, Accepted: 30th April 2018
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Low birth weight (LBW) children are prone to abnormal neurological signs
in tone, coordination and reflexes, due to neonatal complications which lead
to development of motor deficits and delays. The aim of the present study
was a comparison between the motor function of school-age children with
normal birth weight (NBW) and children with LBW. This study was conducted
with 471 school-aged children from different districts of West Bengal, India.
Different socio-demographic variables of the participants were studied by
using a pre-structured schedule questionnaire. Gross motor function was
studied by standing broad jump and vertical jump whereas fine motor function
was studied by hand reaction time and speed of movement. Jumping skill was
better among the boys than girls which implied that the gross motor skill
of boys was better than girls. However, the hand reaction time and speed of
movement among the girls was better than that of boys which implied that the
fine motor skill of girls was better than boys. The postnatal growth of LBW
children was significantly lower than that of NBW children. Both gross and
fine motor performances of LBW children were significantly poorer than that
of NBW children. This study found a strong association between birth weight
and motor skills among school-age children even after controlling for the
effects of age, gestational age, postnatal growth (height, weight and BMI) and
socioeconomic status in a multivariable model. Thus, it appears that babies
who are born with LBW have a tendency of neuro-developmental impairments
during their childhood. Therefore, long-term monitoring programs and early
detection and intervention is necessary in order to minimize future sequelae.
The finding of this study indicates the importance of paying special attention
to developmental follow up of high risk and LBW infants. It is proposed that
more diagnostic evaluations be conducted on LBW infants for all aspects of
development.
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Low birth weight (LBW) is one of the risk incidence such as increased risk of perinatal
factors for child morbidity and mortality.l Birth and infant mortality’ morbidity and disabilities,
weight is an important indicator of a child’s
vulnerability to the risk of childhood illnesses
and the chances of survival. Children whose
birth weight is less than 2.5 kg, are considered i i )
to have higher risk of early childhood death. estimated that worldwide 15.5% of all live
The public health significance of LBW may  births per year are LBW.* In India, about 30-
be ascribed to numerous factors and its high 35% babies are LBW.*

its association with mental retardation, etc.
Worldwide, the magnitude of LBW problems
varies widely from country to country. It is
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LBW babies have a less advantageous start to
life that may have effects on their development
as children and their adult lives. LBW babies
are at an increased risk of developing learning,
physical and sensory disabilities (hearing and
visual impairments) that will present major
challenges to them as developing children
and adolescents in terms of their education
and quality of life>. LBW babies have a greater
chance of serious developmental problems, e.g.
learning disabilities and mental retardation.’
Recent studies have shown that LBW infants
are prone to abnormal neurological signs
in tone, coordination and reflexes, due to
neonatal complications which lead to the
development of motor deficits and delays.5’

“Motor” is defined as motion or relating to
the movements of muscle. Motor and balance
skills are part of the prerequisites for physical
function and sports performance.® Most motor
skills are acquired by children during the
period of preschool.® Both motor and balance
skills are also a fundamental milestone of the
physical developmental in children. These
skills are further polished for more complicated
movements such as running, hopping and
sports activities. Any impairment in motor
and balance skills may increase the risk of
falls and injuries even in healthy children.’
Motor skills can be categorized into two major
groups which are gross motor skills and fine
motor skills.!® Gross motor skills refer to large
physical movements of the whole body. On
the other hand, fine motor skills mean smaller
movements, mainly movements in hands and
fingers. Fine motor movements are more
challenging for preschool children compared
to gross motor movements.!!

Premature infants occasionally have neuro-
developmental disabilities.!? Makrides et
al.’* reported that infants born with LBW
have poorer neuro-developmental outcomes
compared to their counterparts with
appropriate weight. Alshaikh et al.!* reported
that sepsis in very low birth weight infants was
associated with a worse neuro-developmental
outcome and higher incidence of cerebral
palsy. In a study by Wadhawan et al.Q it was
reported that extremely LBW twins had a
higher risk of neuro-developmental handicap.
In another study, Wadhawan et al.!® stated that
higher order extremely low birth weight births
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were associated with an increased risk of death
or neuro-developmental impairment.

Hence, concise assessments and follow up
of these children is of utmost importance in
enabling early interventions and prevention
of  subsequent abnormal outcomes.
Unfortunately, although several studies have
been conducted to evaluate and examine the
developmental outcomes of LBW infants and
motor performance of LBW infants elsewhere,
sufficient numbers of studies have not been
conducted in this regard in India. The aim of
the present study was to compare the motor
function of school-age children with normal
birth weight (NBW) and children with LBW.

Material and Methods
Study design and study area

This cross sectional study was conducted with
471 children with the age range of 5 to 10
years from different districts of West Bengal,
India from September 2016 to February 2017.

The sample size was calculated by the standard
formula (n=z%pq/d?)!” using the following
assumption: 22% of prevalence of LBW in
West Bengal (NFHS-III 2005-2006), 95% of
confidence interval and 4% marginal error.
The minimum estimated sample size was
therefore 412.

Out of the 471 children 210 (44.59%) were
girls. The mean age of children was 7.13+1.56
years. The mean age of boys and girls
were 7.07+1.52 years and 7.21%=1.6 years,
respectively and there was no significant
difference in age of both sexes. The mean
height, weight and BMI of the participants
were 118.5+10.74 cm, 20.26+5.32 kg and
14.32+2.62 kg/m? respectively. The mean
birth weight of the study participants was
2.59+0.51 kg (Table II).

Before the start of data collection, the purpose
of the study, procedures of data collection
and risks associated with the study were
explained verbally in detail to the selected
households to obtain their understanding
and cooperation. Out of the households
agreeing to take part in the study, informed
consent was obtained from the participants
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during household visits. Participants suffering
from any kind of psychiatric or neurological
disturbances, any past or present history
of major chronic diseases, participants who
were taking psychotropic medicine for at
least the last one month were excluded from
the study. Home delivery and preterm birth
were excluded from the present study. Before
commencement of the study, ethical approval
and prior permission was obtained from the
Institutional Ethics Committee, Vidyasagar
University (Vide No: VU/R/Ethical/3-
(ii)/2012, Dated-22.03.2012) and the study
was carried out in accordance with the Helsinki
declaration and with the ethical standards of
the committee.

Socio-demographic factors

A pre-structured schedule questionnaire was
used to assess socio-demographic variables
(residence of the participants, religion, cast,
parental education and occupation, per capita
income, personal hygiene, type of house,
number of individuals in the home, parity)
of the study participants via house-to-house
visits. Socioeconomic status of the participants
was studied by modified Kuppuswami scale.!®
The socioeconomic status of the participants
was determined by the scores suggested in
this scale. The score is obtained based on
each participants’ education, occupation and
income which is added to get the final score,
accordingly the participants were categorized.
Five different categories from lower to upper
have been suggested using the scale.

Measurements

Birth weight was the main independent
variable or risk factor of interest because the
focus of this study was to assess the association
between birth weight and motor performance
of children. The dependent variables of this
study were gross and fine motor performance
of children.

Birth weight and gestational age of the study
participants were recorded from the antenatal
card. The birth weight less than 2,500g was
defined as LBW and birth weigh more or equal
to 2,500g was considered NBW.!° To conduct
growth studies, assessment of age is most
essential. The accurate age of the participants
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was recorded from their birth certificate.
Height and weight of the participants were
measured following the standard technique and
appropriate landmarks. Motor performances
of the participants were determined following
standard procedures.

Motor performances

Fine motor performance: The fine motor
performance of the study participants was
determined by hand reaction time and speed of
movement by using ruler catching methods.?

Determination of hand reaction time:

The reaction time may be defined as the
interval of time between the presentation of
stimulus and the initiation of response.? This
test is used to measure the reaction time of
hand movement in response to a stimulus.
The participants sat comfortably with his/her
hand and forearm in resting condition on the
table. The tips of the thumb and index finger
were held in a ready to pinch position about
3 or 4 inches beyond the edges of the table.
The upper edges of the thumb and index finger
were in a horizontal position. The tester holds
the stick timer near the top, letting it hang
between the participant’s thumbs and index
finger. The participants were directed to look
at the concentration zone and were told to
react by catching the stick when it is released.
The participants were not allowed to look at
the tester’s hand nor to move his/her hand up
or down while attempting to catch the falling
stick. The participants were allowed ten trials.

Determination of speed of movement:

The speed of movement may by defined as
the rate at which a person adjusts the body
or body parts between two things, i.e. the
stimulus and what has to be done. To measure
the speed of movement, time required for
response of hand, foot etc. due to application
of a stimulus is noted. The measurement of the
speed of movement is based on the speed of
movement on the law of constant acceleration
of free falling bodies.?® The participants were
seated at a table with his/her hands resting on
the edges of the table. The palms were facing
one another with the inside border of the little
fingers along two lines which were marked
on the edges of the cable 12 inches apart. The
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tester holds the timer near its top so that it
hangs midway between the participant’s palms.
The base line was positioned so it is level with
the upper borders of the participant’s hands.
After the preparatory command “ready” was
given, the timer (ruler) was released and the
participants clapped their hands together.

Gross motor performance: The gross motor
performance of the study participants was
determined by using a muscular power test.
Muscular power test was performed by
employing two tests; Standing Broad Jump
Test 2! and Vertical Jump Test (Sargent Jump
Test).?? The Standing Broad Jump and Sargent
Jump tests are considered very useful and valid
methods for assessing power and jumping
ability, especially due to its accessibility and
feasibility.?® Several investigators used these
tests as instruments for motor performance
of children?!*22* and strength measurement of
players.??

Standing broad jump:

This test measures the power oflegs in jumping
a horizontal distance. A demonstration of the
standing broad jump was given to the study
participants. The participant was then asked
to stand behind the starting line with the feet
parallel to each other. The participant was
instructed to jump as farthest as possible by
bending knees and swinging arms to take off
for the broad jump in the forward direction.
The participants were given three trials. The
distance between the starting line and the
nearest point of landing provides the score of
the test. The best (maximum distance) trial is
used as the final score of the test.

Vertical jump (Sargent jump):

This test measures the power of legs in jumping
vertically. The participant was asked to stand
erect facing the wall. His/her dominant hand’s
fingertips were marked with chalk powder and
the participant was asked to raise the marked
fingertips to a maximum height on the wall
without lifting the heels so as to mark his/her
maximum reach point. The fingertips were re-
chalked. With the chalked hand side towards
the wall, a vertical jump was to be performed
by the participant to make another mark at the
maximum height of the jump. The participant
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was not allowed to run or hop. The participants
were given three trials and from there, the best
single performance was considered.

Quality control of the study

To assure the quality of the data, properly
designed data collection instrument and
training of data collectors were ensured. The
measurements were performed by a group
of examiners (5 male and 5 female field
examiners; BSc in Physiology). The principle
investigators and the supervisor provided
two days of training to the examiners on
procedures, techniques and collecting the
data including determining fine and gross
motor performance, measurement of weight
and height, etc. While collecting data, the
instruments were regularly checked for their
accuracy.

Statistical analysis

Frequency and percentage were used for
categorical variables and mean and standard
deviation were used for continuous variables
to summarize data. To test the significant
difference of different continuous variables,
Students’ t-test was performed. Pearson’s
correlation coefficient (r) was computed to
test the association between independent
variable and dependent variables. To address
the potential for confounding, multivariable
linear regression analysis was undertaken.
Birth weight, age, weight, height, BMI,
gestational age and socioeconomic status of
the participants were entered into the model
as independent variables. Variables were
retained in the model if they were significantly
associated with indices of motor performance
at p <0.05. Statistical analyses were performed
using the statistical software IBM SPSS version
20.

Results

The details of socio-demographic status of
the study participants are presented in Table
I. About 86% of the participants belonged
to Hindu religion. Majority of participants
were of rural residence (75.16%). Most
of the parents of the participants had low
educational attainment. Most of the mothers
of the participants were housewives (90.02%).
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Table I. Socio-demographic Characteristics of Participants (N=471).

Variables Category N %
Residence Rural 354 75.16
Urban 117 24.84
Religion Hindu 404 85.77
Muslim 67 14.23
Cast General 400 84.93
SC/ST 71 15.07
Educational status of father Illiterate/ able to sign 32 6.79
Primary 218 46.28
Secondary or above 221 46.92
Educational status of mother Illiterate/able to sign 23 4.88
Primary 221 46.92
Secondary or above 227 48.20
Father occupation Laborers/cultivator 314 66.67
Business/service 157 33.33
Mother occupation Cultivator 38 8.07
Housewife 424 90.02
Service 9 1.91
Housing condition Kanch 158 33.55
Semi pacca 79 16.77
Pacca 234 49.68
Availability of latrine No 37 7.86
Yes 434 92.14
Per capita income (Rs.) <2000 341 72.4
>2000 130 27.6
Family size <4 262 55.63
>4 209 44.37
Parity Primiparous 314 66.67
Pauciparous 132 28.03
Multiparous 25 5.31
Socioeconomic status Lower / upper lower 291 61.78
Lower middle 126 26.75
Upper middle / upper 54 11.46

Housing conditions were of a poor standard.
About 8% of the households had no latrine
at home and disposed excrement in the open
surrounding the home. The mean family size
of each household was 4.78 persons. The
mean per capita income per month was about
Rs. 1801/- (US $ 26.88). More than 78% of
participants had a monthly per capita income

less than Rs 2,000/-. From the socioeconomic
score it was noted that the majority of the
participants belonged to upper lower or lower
socioeconomic categories (61.78%). A notable
percentage of the participants were in the
upper or upper middle categories (11.46%).

Both gross and fine motor performances of



Volume 61 * Number 3

Motor Function of School-Aged Children with Low Birth Weight

Table II. Physical Dimension and Motor Performance of the 5 to 10 Years Children.

Variables (Niozyem (Niizrlm (Nil}lﬂ)
Age (years) 7.07+1.52 7.21%+1.6 7.13+1.56
Weight (kg) 20+5.05 20.59+5.62 20.26%+5.32
Height (cm) 118.76+10.98 118.18+10.43 118.5+10.74
BMI (kg/m2) 14.1+2.57* 14.59+2.64* 14.32+2.62
Birth weight (kg) 2.6+0.53 2.58+0.48 2.59+0.51
Gestational age (weeks) 39.39+2.22 39.61+2.08 39.49+2.15
Standing broad jump (cm) 114.9+30.7** 107.08+28.08** 111.4+29.78
Vertical jump (cm) 29.6+12.53%** 23.14+13.26%** 26.71+13.24
Left hand Stick fall (cm) 34.9+£10.95%** 29.73£11.45%** 32.58+11.45
RT (sec) 0.263+0.043%** 0.241+0.048%*** 0.254+0.047
Right and Stick fall (cm) 32.03+10.87*** 27.47+11.35%** 29.99+11.31
RT (sec) 0.252+0.042%** 0.232+0.048%*** 0.243+0.046
Speed of movement Stick fall (cm) 34.37+10.15%** 30.68+10.98*** 32.72+10.67
RT (sec) 0.262+0.038%** 0.246=+0.043*** 0.255+0.041

RT: reaction time
Results are presented as mean = standard deviation.

Comparison between genders: *P<0.5; **P<0.01; ***P<0.001

the study participants were studied and from
the results it was noted that the performances
in standing broad jump and vertical jump of
the participants was 111.4+29.78cm and
26.71+13.24cm, respectively when both sexes
were considered together. The left hand and
right hand reaction times of the participants
were 0.254+0.047sec and 0.243%0.046sec,
respectively. The speed of movement was
0.255+0.041 sec (Table II). When the
participants were stratified by sexes, the
performances in standing broad jump and
vertical jump of boys were significantly higher
than that of girls which indicates that the
gross motor performance of the boys was
significantly better than the girls. The hand
reaction time and speed of movement of boys
were significantly higher than the girls which
indicated that the fine motor performance of
girls was significantly better than that of boys
as lower reaction time represents better motor

skill.

Out of the respondent, 189 children were
classified as LBW and 282 were NBW. The
mean age of the LBW and NBW children
was 7.01+1.55 years and 7.21+1.56 vyears,
respectively and no significant difference in

age was obtained between LBW and NBW
children (Table III). The mean height, weight
and BMI of LBW children were significantly
lower compared to the children born with
birth weight 2.5 kg or more. The performances
in standing broad jump and vertical jump were
significantly lower among LBW children than
that of NBW children in both sexes, which
indicates the gross motor performances of
LBW children was worse than that of NBW
children. The fine motor performances were
also significantly poorer in LBW children
compared to NBW children as the hand
reaction time and speed of movement of LBW
children were significantly higher than the
NBW children.

Correlation analysis demonstrated that
the birth weight had a significant positive
correlation with both gross motor performances
[standing broad jump: 0.244 (p<0.001) and
vertical jump: 0.271 (p<0.001)] of the study
participants which indicates that the gross
motor performance increased with an increase
in birth weight. A negative correlation was
found between birth weight and fine motor
performance [left hand reaction time: -0.337
(p<0.001); right hand reaction time: -0.366



380 Pal A, et al The Turkish Journal of Pediatrics * May-June 2019

W X oo o ow ow o w (p<0.001) and speed of movement:

« ¥ ¥ o¥r & ox ¥ % ¥ -0.369 (p<0.001)] which confirms that

SN e R RELRR children who were born with normal
—®l= S a5 S o O . . .

= I A T N I = T = = birth weight (>2.5 kg) had lower time

g z|3 0T o8 Q g g g % reacting to a stimulus than that of low
o O N . A . . . .

S B AR B 3 d g birth weight children.
= Q

= — —

@) . .

2| = “« o Linear regression analyses of gross and
= | <= * % Rl . .
ey T By SR X fine motor performances with birth
3} Py Y oo by .

223 °e8 g O R g § weight were performed and revealed
S|E(F 0 3o :J : A= that motor performances had significant

— o— . . . . .

a8 & 22T < > N oo AN associations with the birth weight of the
g < ! <+ . . .

z E om0 g ~ ARSI children (Table IV and Fig. 1). Multiple

= c o .

regression analyses demonstrated that
'-U .
g wx ¥ o i T OE % even after controlling for the effect

S H FH H RS .

=g ~|% x5 5 e o s F Lo of age, gestational age, postnatal
0] 22 |7 3= R 3 & o 333z growth (height, weight and BMI) and
= Allly, #H o H 3 FF < socioeconomic status, birth weight
< Zlo © 8§ § © o v I L .. .

£ Sl I R T N v- B had the strongest significant impact on
A B L 2w IF 1 .
= — = S N g5 g © motor performances of the children.
<
=
—

Q o 8 . .

Z. o © ® 1w~ o 3 I g Discussion
5 FrsSsgs8=33SS
— — O o . . .

L Sy o H o H H H o H Y R H With advances in medical and neonatal
g I |Q ®© © © B © & n O & . . . .

o Z|la Y2 e v v o5 v 9« intensive care, the survival of high
o Cli g 8 Ff @ 8 g AN N : :

g IS I B B BEPS BP SIS P risk neonates has been improved
§ . considerably. However, children born
SIS e % x with low birth weight are at high risk
O |5 — o * x %
5| g P~ G B S A G VS for poor developmental outcomes
oll =T PR NN R S NN X 233 8 due to a variety of risk factors that

e} N S . . .

SlE|BT | CE & 5 (E a3 9 q have been found in these high risk

[©)Te)) .
Szl & Tl a+daain 3 neonates. Several studies have reported
N~ o~ . = o e . . .
’g g — iR I S  significant motor impairments in LBW
= | Z ¢ children.”?*?* Motor dysfunction may

o . B
z ~ e o % affect the child’s exploration of the
2 s eg s dexsag *  world, involvement in social activities
= o= s Y Y YT o oo ©  and advancement of handwriting
A T I B B S O < I (O 1 2526
= Allloe oo &5 & & o o v = | gV  skills.?*?® Weaken motor development
3 Z|© o = 3 02 s~ v ¥ A S & R . . .
z S I Faqd o 3% of these low birth weight children is
= - e.wr g risk factor for later poor cognitive
~ o ) L
S * N performance, learning disabilities, and
§ S *  behaviour problems.?”? This highlights

o B . .
'g v %  the importance of studying the motor

& — <% &  consequences of LBW children.

Sl ews
S — 5 T E ol == L. .

. % 7 — 2|2-9V%E In the present study, boys’ jumping
= < — . . .
= 2 g 2 o = .ghe‘g skills were better than girls which

= ) 3] & . . .
= T =35 & £|x &5  implies the gross motor skill of boys
i O gz~ E : :
& P A - - 5|28 was better than girls. The finding of
g 2 EEE S 3% E1£588 our study was similar to the study
8 8 T =~ & 8 % g S| o 3 29 5 i
= &2 2X% %‘ g S Sle 88 done by Vameghi et al.?° in which they
= o 2 Iy S g 5 B 8 g | % ;E reported that the jumping and ladder
« ﬂ) = e . . .
> < B I B0 &S FEEE climbing skills were better among boys



Volume 61 * Number 3

Motor Function of School-Aged Children with Low Birth Weight

381

Table IV. Regression Analysis of Motor Performance as Dependent and Birth Weight as Independent

Variables.
Unadjusted Adjusted#
B SeB B t B SeB B t
Boy Standing broad jump 14.871 3.472  0.258 4.283** 15.025  3.541 0.26  4.244**
Vertical jump 7.931 1.381  0.337 5.743**  8.28 1.431  0.351 5.786**
Reaction LH -0.03 0.005 -0.374 6.484** -0.028 0.005 -0.349 5.619**
time RH -0.032  0.005 -0.397 6.94**  -0.03 0.005 -0.382 6.164**
Speed of movement -0.033  0.004 -0.47  8.551**  -0.03 0.004 -0.423 7.235**
Girl Standing broad jump  13.51 3.903 0.233 3.461** 13.846 3972  0.239 3.486**
Vertical jump 5.355 1.859  0.195 2.881* 3.382 1.892  0.123 1.788
Reaction LH -0.029  0.007 -0.291 4.391** -0.028 0.007 -0.279 4.017**
time RH -0.033  0.007 -0.327 5.011** -0.032  0.007 -0.32  4.664**
Speed of movement -0.025 0.006 -0.276 4.148** -0.023  0.006 -0.26  3.687**
All  Standing broad jump  14.492  2.609  0.248 5.555** 13.842 2.635  0.237 5.253**
Vertical jump 7.037 1.153  0.271 6.105**  6.347 1.182  0.245 5.372**
Reaction LH -0.029  0.004 -0.32 7.303** -0.027 0.004 -0.298  6.53**
time RH -0.032  0.004 -0.349 8.063** -0.03 0.004 -0.332 7.292**
Speed of movement -0.03 0.003 -0.368 8.566** -0.028 0.004 -0.346 7.676**

LH: left hand, RH: right hand
*P<0.01, **P<0.001

#after adjustment for age, postnatal growth (weight, height, BMI), gestational age, socioeconomic status

than that of girls. However, the hand reaction
time and speed of movement among girls was
better than that of boys which implies the fine
motor skills of girls was better than boys. This
finding is in line with a study done by Largo
et al.’. Neural pathways were an important
factor for motor systems and underline that
patterned movements may mature differently
in girls than boys. Chen et al.3! reported that
the left hemisphere was more involved in the
timing of complex sequences than the right
hemisphere. Similar findings were reported by
Grafton et al.’>. They stated that time related
task involvement of the left hemisphere was
greater than the right hemisphere. Grafton
et al.*> and Haaland et al.*® reported that
development of the left hemisphere in girls was
faster than boys. This might be the reason for

gender differentiation of motor performances
of the children.

The postnatal growth of LBW children was
significantly lower than that of normal birth
weight children. Both gross and fine motor
performances of low birth weight children

were significantly poorer than that of normal
birth weight children. Arifeen et al.** studied
infant growth patterns and their relations to
birth weight in low socio-economic conditions
in Dhaka, Bangladesh and found that birth
weight was the most important determinant
of subsequent growth status during infancy.
A number of studies have reported that
poor birth weight leads to increased risk
of disease morbidity and mortality due to
malnutrition.’*3¢® LBW survivors demonstrate
significant growth retardation, as reflected by
lower body weights and heights, in comparison
to their normal weight peers.’” Although
there is some tendency for growth catch up,
the deficits persist even up till 14 years of
age.’” Greater morbidity among children with
LBW results in poor physical growth and
development that is perceived as malnutrition.
Ramakrishnan®® found that children with
LBW experienced growth failure during
early childhood and into the adolescence
period. Rahman et al.* reported that once a
baby was born as LBW, the risk of becoming
malnourished during the first five years of
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Fig. 1. Scatter diagram of birth weight and motor performances of children.

life was higher compared to a baby of normal
birth weight even if the mother was educated,
household socio-economic conditions were
good, and the preceding birth interval was
long. Infants born with LBW remain growth
retarded through early childhood and the
deficit in weight is primarily attributable to
deficits in lean body mass.**#! Differences in
motor performance among low birth weight
children and normal birth weight children may
be affected by these differences in muscularity
associated with birth status. The acquisition
of appropriate motor skills might be delayed
among children born with LBW who have
reduced musculature.

This study found a strong association between
birth weight and motor skills among school-
age children even after controlling for other
factors in a multivariable model. Therefore,
birth weight may be the best account for the
variability of motor performances of children.
It can therefore be inferred that NBW children
were faster in reacting to stimuli compared to
LBW children. Thus, it appears that babies who
are born with LBW have a tendency of neuro-
developmental impairments during their
childhood. The observed association between
birth weight and motor function is consistent
with the findings of other studies.**** de
Kieviet et al.*? reported that being born
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LBW was associated with significant motor
impairment persisting throughout childhood.
Grantham et al.®® showed that LBW infants
had significantly lower scores in mental and
psychomotor development index. In a study
by Datar and Jacknowitz*!, mental and motor
development of LBW babies during the first
two years of life was compared with those of
normal birth weight ones and reported that
LBW had an adverse effect on mental and
motor development in the first two years of
life. Children born with low birth weight
may suffer from many neurodevelopmental
disabilities.’*'* The incidence of cerebral palsy
among LBW infant was higher compared to
infants born with a weight of 2.5 kg or more.!*
The neuro-developmental outcome of infants
born with low birth weight was poorer than
that of NBW infants.”* Sepsis in very LBW
infants was prevalent and associated with a
worse neurodevelopmental outcome.!*

The results of the present study indicate that
LBW childrenareatrisk forneurodevelopmental
impairments. The motor performance of
LBW children was significantly lower than
that of children who were born with normal
birth weight. Birth weight had the strongest
significant impact on motor performances of
school-age children even after controlling for
other factors. Therefore, it can be concluded
that LBW infants are more susceptible to
poor motor performance. To prevent such
impairments, numerous interventions for
LBW children have been reported. Filteau
et al.* reported that vitamin D supplements
could potentially lead to benefits for motor
development through effects on bone and
muscle, and their interaction, could affect
motor performance. Physical exercise can also
increase bone density as well as improve motor
performance.** Although LBW children had a
greater tendency to develop malnutrition, LBW
children could grow very fast soon after birth
and catch-up in growth, reaching a weight
within the normal range for their age within
6-9 months if they get enough breastmilk.*
Therefore, it is necessary to implement long-
term monitoring programs and early detection
and intervention in order to minimize future
sequelae. The finding of this study indicates
the importance of paying special attention to
developmental follow up of high risk and LBW
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infants. It is proposed that more diagnostic
evaluations be conducted on LBW infants for
all aspects of development.

In the present study birth weight, age,
gestational age, postnatal growth and
socioeconomic status affecting the child’s
motor performance were studied, however
some important confounding variables such
as physical activity of the child, parasitic
infection, child’s history of illness, daily intake,
etc. were not studied. There are limitations
associated with using cross-sectional data,
as cross-sectional nature of the study design
cannot establish the causal relationships of
the predictors and the outcome variables.
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