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ABSTRACT

Background: Nearly 14% of children worldwide do not reach their developmental potential in early childhood. The early identification
of delays in achieving milestones is critical. The World Health Organization (WHO) has developed normal age ranges for the
achievement of motor milestones by healthy children. This study aimed to assess the gross motor developmental achievements
and associated factors among children in rural India. Materials and Methods: A cross-sectional study was conducted with rural
children in North India. A pretested questionnaire was used to collect the data. The median age at the time of the highest observed
milestone was calculated and compared with the WHO windows of achievement. Results: Overall, 221 children aged 4-18 months
were included in the study. The median age of motor development exhibited a 0.1-2.1-month delay compared to the WHO median
age of motor milestone achievement. The prevalence of the gross motor milestone achievements for each of the six milestones
ranged from 91.6% to 98.4%. Developmental delay was observed in 6.3% of the children. After adjusting for different variables,
children with birth order of second or more were found to be significantly associated with the timely achievement of gross motor
milestones. Conclusion: The apparently healthy children of the rural area of Haryana achieved gross motor milestones with some
delay with respect to the WHO windows of achievement. Although the median value of this delay was low, awareness campaigns
should be implemented to promote timely identification of children with development delays.
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Introduction Globally, 200 million children do not reach their developmental

potential in their first five years.” In India, developmental

Development includes the qualitative and quantitative changes  delays affect nearly 10% of children in eatly childhood.” The

that occur in a child. Skills such as social smiling, crawling, achievement of gross motor milestones is frequently delayed, and

the first walking steps, grasping, and the first spoken word are  these children exhibit divergent outcomes.” A number of children

known as developmental milestones.! Important developmental  with gross motor development delays achieve typical milestones at

milestones that are commonly studied include gross motor, fine  later ages. Some children have permanent motor disabilities, such

motor, language, and social skills."! Children who do notachieve a5 cerebral palsy or others conditions, which generally become

developmental milestones at the expected ages are said to have more evident as the child reaches the age of 5 years and older."
delayed developmental milestones.

The early identification of delays in achieving milestones is
Address for correspondence: Dr. Baridalyne Nongkynrih,

Centre for Community Medicine, All India Institute of Medical
Sciences, Old OT Block, Ansari Nagar, New Delhi - 110 029, India.

E-mail: baridalyne@gmail.com This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak,

_ " " and build upon the work non-commerecially, as long as the author is credited and the new
Access this article online . . i
creations are licensed under the identical terms.

Quick Response Code:

critical for a child’s development. Parents are usually the first

Website:

. For reprints contact: reprints@medknow.com
www.jfmpc.com

How to cite this article: Gupta A, Kalaivani M, Gupta SK, Rai SK,
DOI: Nongkynrih B. The study on achievement of motor milestones and
10.4103/2249-4863.192346 associated factors among children in rural North India. J Family Med
Prim Care 2016;5:378-82.

© 2016 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 378



Gupta, et al.: Achievement of motor milestones among children

to notice delays in their child’s development.P! Clinicians often
encounter children with motor developmental delays in their
clinical practices. The early identification of motor developmental
delays aids timely referral for diagnosis, interventions, and
treatment.”) Developmental status is determined by complex
interactions between internal constitutional factors and the
external environmental factor. Various factors that are known
to be associated with delays in achieving milestones including
eatly gestational age,” twin status,” nutrient intake,” and low

socioeconomic status.!"”

The World Health Organization (WHO) has developed normal
age ranges for the achievements of motor milestones by
healthy children. The WHO Multicentre Growth Reference
Study (MGRS) generated new growth curves for assessing
growth and the achievement windows of six gross motor
development milestones by infants and young children around
the world.!"! This study aimed to assess the delay in gross motor
developmental achievements and associated factors among
4-18-month-old children in rural India.

Materials and Methods

A community-based cross-sectional study was conducted in the
intensive field practice area of the Comprehensive Rural Health
Services Project (CRHSP) of Ballabgarh, northern India. The
CRHSP, Ballabgarh caters to 28 villages, one secondary-level
hospital in Ballabgarh, two primary health centers and
12 subcenters in the Ballabgarh Block of the Faridabad District
of Haryana in North India. This project was established as
collaboration between the All Indian Institute of Medical
Sciences, New Delhi, and the State Government of Haryana in
1961 to develop a model for Rural Healthcare Practice in India.
The CRHSP, Ballabgarh caters to a population of nearly 90,000 as
of December 31, 2011. In addition to community-based research,
this project provides preventive, promotive, and curative services

to its population.!'”

The required sample size was calculated to be 213 based on a
prevalence of developmental delay of 14%," with an alpha
error of 0.05, an absolute precision of 5%, and a nonresponse
rate of 10%. The data were collected from November 2011 to
January 2012. All eligible children in the studied sample were
included in the study. Very sick children and those who could
not be examined were excluded from the study. Pretesting was
performed with 30 children to examine the feasibility of the
survey and the questionnaire, and appropriate modifications
were made. House-to-house surveys were performed in the
selected villages. Three visits were made to each eligible child in
a village/cluster before any child was excluded from the study.
The mothet/caregivers wete given an information sheet and
explanations of the study, its objectives and procedure and the
rights of the participants. If the mothet/caregiver agreed to
participate in the study after reviewing the information sheet,
written consent was collected, and the mother/caregiver was
interviewed. After obtaining preliminary information about the

Journal of Family Medicine and Primary Care

child, each child was subjected to anthropometric measurements.
The child’s weight was measured via tared weighing with
minimum clothing over the child’s body and without shoes using
an OMRON Weight Scale HN 283. The scale was adjusted to
0.0. For the measurement of length, the child was laid on an
infantometer with its head positioned firmly against the fixed
hardboard and eyes looking forward. The knees were extended
via the application of firm pressure, and the feet were flexed
at right angles to the lower legs on the board. The length was
measured between the two boards to the nearest 0.1 cm. Each
anthropometric index was measured twice, and the average of
the two readings was calculated. The highest milestone achieved
was assessed by observing the child and verbally confirming with
the mother/caregiver that the child could complete a particular
activity. Six WHO gross motor milestones described in the WHO
Motot Development Study were determined.[!'”

For this analysis, the World Health Organization (WHO) Anthro
Software (version 3.2.2, January 2011) was used to compute the
children’s weight-for-age, weight-for-length, and length-for-age
Z scores as per the WHO standards. Further analyses of the data
were completed using SPSS version 17.0 (SPSS Inc., Chicago,
IL, USA). The median age at the highest observed milestone
was calculated and compared with the WHO reported medians
for each of the six milestones. For the logistic regressions of
each gross motor milestone, the number of children who were
within the “windows of achievement” (i.e., the age groups) was
considered. The prevalence of achieving each of the motor
milestones was calculated. The potential explanatory variables
that were studied included the nutritional status of the child,
sex, infant and child feeding practices, immunization, and others
factors. Step-wise selection was employed to obtain the variables
that were significant at the level of P < 0.05 and were entered
into the final multivariate logistic regression models of the six
motor milestones. Ethical clearance was obtained from the
Ethics Committee of the All India Institute of Medical Sciences,
New Delhi, India. Appropriate management and referrals to
more advanced health facilities were provided for all children
who required referrals.

Results

A total of 221 children ranging in age from 4 to 18 months
were studied. The mother was the key informant for 86.4%
of the studied children. The mean age of the children was
11.5 months (standard deviation: £4.1). The proportion of
girls and boys was nearly equal in the studied population. More
than half of the mothers and fathers reported having a middle
school education or higher. The details of the children, i.c., birth
order position of 3 or lower, childbirth practices, infant feeding
practices and immunization statuses, are presented in Table 1.
The prevalence of underweight, stunting, and wasting was 20.4%,
42.1%, and 10.4%, respectively [Table 1].

The median motor development age exhibited a 0.1-2.1-month
delay compared with the median age reported by the
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WHO [Table 2]. The prevalences of the achievements of each
of the gross motor milestones ranged from 91.6% to 98.4%

Table 1: Characteristics of the study subjects (children
aged 4-18-months) and their parents (n=221)

Characteristic Value
Child age in months, mean (SD) 11.5 (4.1)
Girls, 7 (%) 100 (45.2)
Mean WAZ score (SD) -1.1(1.3)
Mean LLAZ score (SD) -1.7 (1.8)
Mean WLZ score (SD) —0.2 (1.4)
WAZ <=2, 1 (%) 45 (20.4)
LAZ <=2, n (%) 93 (42.1)
WLZ <=2, n (%) 24 (10.4)
Child birth order position of two or less, # (%0) 168 (76.0)
Prelacteal feeding of the children, 7 (%) 75 (33.9)
Exclusive breast feeding of the children, # (%) 163 (73.8)
Children weaned at 6-8 months, # (%) 140 (63.4)
Children fully immunized for age, # (%) 180 (81.4)
Children born in health facility, 7 (%) 167 (75.6)
Maternal educational status, 7 (%)
Iliterate 57 (25.7)
Primary school 32 (14.8)
Middle school 50 (22.5)
Intermediate or higher 82 (37.1)
Paternal educational status, 7 (%)
Illiterate 22.(9.9)
Primary school 19 (8.7)
Middle school 32 (14.5)
Intermediate or higher 148 (66.9)

WAZ: Weight-for-height Z score; LAZ: Length-for-age 7 score; WLZ: Weight-for-length Z score;
SD: Standard deviation

Table 3. Developmental delays were found in 14 (6.3%) children.
Univariate analyses revealed that complete immunization for age,
normal nutritional status, greater paternal education level, timely
weaning, and low birth order position were significantly associated
with achievement of gross motor milestones. The birth order
positions of one and two were found to be significantly associated
with the timely achievement of gross motor milestones in the
multivariate logistic regression [odds ratio (confidence interval),
P value: Walking with assistance 2.1 (0.25—4.1), 0.02; standing
alone 6.5 (0.5-3.2), <0.001; and walking alone 5.2 (0.4-2.9), 0.01;
Table 4]. Gender, nutritional status, infant and child feeding
practices, immunization status, institutional delivery and maternal
and paternal education levels were not significantly associated
with the achievements of any of the motor milestones in the
multivariate analyses [data not shown].

Discussion

To the best of our knowledge, this study is the first of its type to
assess delays in the achievement of six gross motor milestones
using the WHO MGRS windows of achievement scale for these
milestones!"! among children in a rural community in India. In
addition, there is a lack of published literature about the rural
community of India in the delayed achievement of six gross
motor milestones based on the WHO MGRS windows of
achievement scale. In this study, developmental delays in the
achievement of gross motor milestones were present in 6.3% of
children. Similarly, other population-based studies have reported
that the prevalence of any developmental delay ranges from
3.5% to 10%.1'*41)

Table 2: Comparison of median ages (months) of motor milestone achievement between the World Health
Organization, the published literature, and the present study

Motor milestone

Median age of achievement of motor milestone

WHO Nepal® Indonesia™ Vietnam! Zanzibar®! Present study
Study type Longitudinal Cross-sectional Cross-sectional Cross-sectional Cross-sectional Cross-sectional
Sitting without support 5.9 6 7 8.3 7 6.0
Hands and knees crawling 8.3 7 9 10.9 9 10.4
Standing with assistance 7.4 8 10 9.9 10 9.1
Walking with assistance 9.0 11 12 12.2 12 10.9
Standing alone 10.8 13 14 13.2 12 12.8
Walking alone 12.0 14 14 15.7 15 13.7

Table 3: Proportions of children who achieved age-appropriate motor milestones per the World Health Organization
windows of achievement in the present study (n=221)

Motor milestone World Health Organization

Present study

window of achievement, months

Number of children whose age
is in window of achievement

Achieved the specific milestone or higher
during the window of achievement, n (%)

Sitting without support 3.7-94
Hands and knees crawling 5.0-13.9
Standing with assistance 4.7-11.7
Walking with assistance 5.8-14.1
Standing alone 6.7-17.4
Walking alone 8.0-18.0

64 63 (98.4)
119 114 (95.7)
88 83 (94.3)
120 113 (94.1)
177 164 (92.6)
167 153 (91.6)

The total number of children exceeds 221 due to overlaps in the age ranges of the windows of achievement for the motor milestones
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Table 4: Odds ratios (95% confidence interval) from univariate logistic regressions of the factors associated with
achieving motor milestones during the World Health Organization windows of achievement in the present study

Variable Sitting without Hands and  Standing with Walking with ~ Standing = Walking alone
support knees crawling  assistance assistance alone (n=177) (n=167)
(n=64) (n=119) (n=88) (n=120)
Sex (male=1, female=0) - - - - - 0.4 (0.1-1.5)
Child WAZ (normal=1, underweight=0) - 3.2(0.6-19.4) - 4.5(0.9-22.2)* 3.0 (0.9-9.9* 3.2 (0.9-10.4)*
Child LAZ (normal=1, stunted=0) 1.1 (0.9-1.2) 3.1 (0.5-17.8) - - 2.9(0.9-9.8) 3.1 (0.9-10.4)*
Child WAL (normal=1, wasted=0) - - - 5.2 (0.9-31.5% 5.1 (1.2-22.1)* 4.3 (1.0-18.5)*
Child birth order (two or less=1, higher=0) - - - 3.5 (0.7-16.8)* 5.6 (1.7-18.4)%% 5.2 (1.7-16.2)*#
Children not given prelacteal feedings (yes=1, no=0) - - - - 0.4 (0.1-1.6) 0.4 (0.1-1.1)
Children exclusively breast feed (yes=1, no=0) - - - - 2.5 (0.8-8) -
Children weaned at 68 months (yes=1, no=0) 0.9 (0.9-1.0) - - - 2.9 (0.9-9.2)* 2.9 (0.9-8.8)*
Children fully immunized for age (yes=1, no=0) 1.2 (0.8-1.0)* 4.8 (0.7-32.7) 2.8 (0.5-16.06) - 2.9 (0.8-9.5) 2.1 (0.6-6.9)

Children born in health facilities (yes=1, no=0) - 1.1 (1.0-1.1) 1.8 (1.0-1.9) 1.1 (1.0-1.1) - -
Maternal education (middle school or higher=1, - - - -

< middle school=0)

Paternal education (middle school or higher=1, 0.9 (0.7-1.1)* - - - 0.4 (0.1-1.6) -
< middle school=0)

*Variable significant in univariate logistic regression at P<0.05, #Variable significant in multivariate logistic regression at with P<0.05, The values are shown only for the variables that were included in the multivariate

logistic regression model. WAZ: Weight-for-height Z score; LAZ: Length-for-age Z score; WILZ: Weight-for-length Z score

According to the WHO, approximately 5% of children below  The history of development was assessed based on the report

el from the informant; therefore, some degree of recall bias cannot

the age of 14 years exhibit a developmental delay or disability.
In India, the prevalence of developmental delay among those be ruled out. Moreover, the past histories of the children, for
under the age of 2 yeats is approximately, 2%.'*'" The higher =~ example, feeding history, breastfeeding, and weaning, could not
prevalence of delayed developmental milestones obsetved in be confirmed based on documentation.

this study might be due to the small sample size or differences

in the study instrument used. Conclusion

The prevalence of delayed milestones was lower than that ~ Although low, the prevalence of delayed gross motor milestone

reported in another clinic-based study conducted in Bhopal, achievements supports the need for a health facility-based
India, among children below the age of two years. The authors awareness campaign to promote the timely identification of
of this study found that the prevalence of any developmental and interventions for children with delayed milestones. The
delay was 9.5% using the Trivandrum Developmental Screening ~ apparently healthy children in the rural area of Haryana achieved
Chart. In addition to motor milestones, this study tool also ~ the gross motor milestones with some delays as compared to
assesses the achievement of language and social milestones.  the WHO windows of achievement. A further evaluation of

Furthermore, this study was a community-based cross-sectional ~ the problem of the delay in achieving milestones needs to be

study. The prevalence of delayed milestones was neatly 50% performed and should utilize 2 mixed methods approach to

in a study conducted using the Ages and Stages Questionnaire facilitate understanding of issues related to both identification

followed by the Developmental Assessment Scale for Indian and management.
Infants in a Tertiary Care Setting in North India.l'®
Financial support and sponsorship
The median age of motor development exhibited a 0.1-2.1-month Nil.
delay relative to the median age reported by the WHO. The
primary reason for this delay might be that the present studywas ~ Conflicts of interest
a cross-sectional study, whereas the MGRS was a longitudinal  here are no conflicts of interest.
study. Similar delays have also been found in other cross-sectional
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