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ABSTRACT 

Purpose: To analyze the family- related and child- related factors that are related to the motor 

development of toddlers and to determine the most significant factors among them. 

Methods: Fifty urban and fifty rural families with children aged one to three years old were recruited 

through multi-stage cluster random sampling from Bangalore urban and Bangalore rural districts 

respectively. Suitable and valid measurement tools were used to assess the family-related and child- 

related factors. The gross motor and fine motor development of toddlers were measured by using 

Psychosocial Development Screening Test. A multiple logistic regression analysis was done to identify 

the factors influencing the motor development of toddlers. 

Results and Interpretation: The toddlers brought up in a non – stimulating home environment had 

4.25 times and 4.75 times delayed gross motor and fine motor development respectively, than those 

brought up in a stimulating home environment. The toddlers brought up by authoritative parents had 

0.54 times normal gross motor development compared to those brought up by authoritarian and 

permissive parents.  

Conclusion: A stimulating home environment and authoritative parenting style are significant 

correlates of gross motor development of toddlers, whereas only the stimulating home environment is 

significantly correlated with fine motor development of toddlers in India.  

Keywords: Gross Motor Development, Fine Motor Development, Home Environment 

 
INTRODUCTION 

During toddlerhood, though remarkable advances 

occur in language and cognitive development the 

progress is obvious in all the developmental 

domains including motor development.
1
 Motor 

development refers to changes in motor behavior 

that are related to age and assists the children to 

control their body movements. It emerges from 

infants’ initial impulsive waving and kicking 

movements to the adaptive control of reaching, 

locomotion, and complex sport skills.
2
 The 

term ‘motor behavior’ describes all movements 

of the body and can be classified into gross motor 

and fine motor behavior. When performing gross 

motor skills such as standing, walking, jumping, 

running, jogging, and throwing a ball children use 

large muscles of their legs and arms or the entire 

body, whereas during fine motor behaviors such 

as the eye movements to follow objects and 

movements of fingers to grasp and manipulate 

objects, the small muscles of eyes and fingers are 

involved respectively. 
3 

Unlike newborns, toddlers’ bodies have a more 

cylindrical shape, and they have a larger ratio of 

muscle mass to body fat, predominantly in the 

legs. These changes in weight, size, percentage of 

body fat, and muscle strength endow with 
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perceptual/motor challenges to toddlers as they 

practice a variety of motor actions.
4
 

During the toddler years, the gross motor skills 

develop rapidly. By 18 months, most children 

walk without assistance and soon, they learn to 

walk faster with a few falls. Around 2 years old, 

they walk steadily with an adult-like heel-toe 

progression. By 36 months, they will develop 

their balance and can stand on one foot 

momentarily. Toddlers delight in their new-found 

skills and often can be seen experimenting with 

them. As any person who has cared for a toddler 

can attest, they climb, they jump, and they run. 

Supervision is essential for preventing injury 

because toddlers sometimes test their skills 

beyond their abilities in an attempt to learn and 

do more.
1
 

Increasing fine motor abilities during toddlerhood 

result from refinements in reaching, grasping, and 

manipulating small objects. The average 18-

month-old can make a tower of four blocks. Just 

one year later, with practice and improved 

control, he or she can stack eight blocks. Most 

18-month olds have developed an interest in 

crayons and, if given the opportunity, will hold 

the crayon in a fist and scribble spontaneously on 

paper (or anywhere else). After one and half 

years, toddler will develop the control and 

sophistication to pick up a crayon by placing the 

thumb at the left and fingers at the right of the 

shaft and make a circle; by age three, the child 

even may begin to draw a primitive stick figure.
1
 

Family is the first environment with which 

children interact from birth and is significantly 

important in providing children with stimulation, 

support, and nurturance.
5 

The toddlers select an 

optimal movement required for a new motor 

ability after exploring a variety of movement 

options and this process needs an interaction 

between multiple elements of toddler, and the 

environment, and the task.
6
 Thus the physical 

condition of the home and provision of toys 

encourage the toddlers to practice a variety of 

sensory experiences and to be able to develop 

gross and fine motor skills.
7
  

Parenting styles are the collection of parents’ 

behaviors which create an atmosphere of parent-

child interactions across situations.
8 

Baumrind 

outlined three typologies of parenting styles 

known as authoritative, authoritarian, and 

permissive parenting. Authoritative parenting 

offers a balance between high nurturance and 

high control, allowing the child room to exercise 

autonomy. Authoritarian parenting restricts 

autonomy through high coercive control and low 

nurturance and support. Permissive parenting is 

high in nurturance and support while being low in 

control, allowing an excess of autonomy without 

engendering responsibility.
9,10

 Each style has a 

different influence to each child development 

areas.
 
The socioeconomic status (SES) of the 

family and family relationship also influence the 

children’s development, for those with high 

economical status and good family relationship 

had better development than those in low 

economic status and poor family relationship.
6,11

 
 

A greater part of the Indian population lives in 

villages.
12

 The toddlers get fewer opportunities to 

develop their full prospective as their mothers 

lack knowledge regarding scientific child care, 

stimulatory activities and conducive environment 

which are essential for hale and hearty 

development.
13

 The parents’ educational levels 

have an important impact on children’s 

achievement,
14

 and higher levels of adult 

education have a positive bearing on both the 

educational future and the income level of the 

children in a family.
15

   

Being early in the birth order may be rewarding 

for child development, because a child that is 

early in the birth order lives in a smaller family 

for a longer time and hence may get a larger 

share of the family resources when young than its 

younger siblings. The dilution may not be limited 

to quantity of resources but may also occur for 

the quality of the investments received by a 

child.
16-19
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Even though all the above factors are related to 

the motor development of toddlers, the decisive 

factors among them are yet to be identified. 

Therefore, this study was conducted to determine 

the most significant factors among the family- 

related (parental literacy status, location of 

residence, home environment, preferred parenting 

style, family type, family’s economic status and 

maternal employment) and child- related factors 

(number of siblings and order of birth) that are 

associated with the motor development of 

toddlers through a suitable regression analysis. 

 

METHODS 

In this explanatory cross-sectional study, a multi-

stage cluster random sampling technique was 

used for data collection. All the taluks of 

Bangalore urban (Bangalore North, Bangalore 

South, Bangalore East and Anekal) and 

Bangalore rural (Nelamangala, Dodballpura, 

Devanahalli, Hosakote) districts were included 

for the study. By using computer generated 

random numbers, three villages were randomly 

selected from each taluk in Bangalore rural 

district, and then hundred households were 

randomly selected from each village. In the 

similar way three towns were selected from the 

Bangalore urban district and from each town 

hundred households were randomly selected. 

A preliminary survey was conducted during 

February and March of year 2008 to identify the 

families with children aged one to three years. 

Then based on the literacy status of the parents 

the households were categorized as families with 

both the parents literates, families with both the 

parents illiterates and families with one of the 

parents literate or illiterate. The families with one 

of the parents literate or illiterate were not 

included in the study.  

In Bangalore urban district, 367 families were 

identified with children aged between one and 

three years, among them in 207 families both the 

parents were literates, in 127 families both the 

parents were illiterates, and in 33 families one of 

the parents were literate or illiterate, who did not 

participate in the study. Among 207 families with 

both the parents literates, 146 met the selection 

criteria and 98 were willing to participate in the 

study and from these 98 families 25 families were 

selected randomly by using computer generated 

random numbers to form the  Urban Literate 

group. Among 127 families with both the parents 

illiterates, 99 fulfilled the selection criteria and 82 

were willing to participate in the study and from 

these 82 families 25 families were randomly 

selected by using computer generated random 

numbers to form the Urban Illiterate group. 

 In Bangalore rural district, 312 families were 

identified with children aged between 1 and 3 

years, among them in 156 families both the 

parents were literates, in 133 families both the 

parents were illiterates, and in 23 families one of 

the parents were literate or illiterate, who did not 

participate in the study. Among 156 families with 

both the parents literates, 130 families met the 

selection criteria and 108 were willing to 

participate in the study and from these 108 

families 25 families were selected randomly by 

using computer generated random numbers to 

form the Rural Literate group. Among 133 

families with both the parents illiterates, 110 

families fulfilled the selection criteria and 103 

were willing to participate in the study and from 

these 103 families 25 families were randomly 

selected by using computer generated random 

numbers to form the Rural Illiterate group. Thus 

totally four groups were formed.  

 

Participants: 

From these four groups, at least one of the 

parents with their children aged between one and 

three years old had participated in the study. If 

there were more than one child in that age group 

in the same family, one of the children was 

selected randomly by using lottery method. After 

being approved by the Institution’s Review 

Committee, an informed written consent was 

obtained from all the participants (parents) who 
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were willing to participate in the study after 

explaining the purpose and procedure of the 

study. After completing the preliminary 

assessment, the information regarding parenting 

style, observation of family environment and 

screening of the target child’s motor development 

was done from those families who were ready to 

devote time (one and half to two hours) during 

the first visit itself. From the remaining families, 

an appointment was received based on their 

convenience to collect the whole data. The phone 

number was also received during the first visit to 

remind them about the appointment prior day and 

to ensure the presence of primary caretaker 

during the subsequent visits. 

  

Selection Criteria: 

The toddlers from both the genders, born in term 

with normal birth weight (2.5 to 3.5 kg) and 

appropriate for gestational age, and having age 

appropriate anthropometric measurements such 

as height, weight and head circumference were 

included in the study and the toddlers with a 

history of any congenital anomalies, neonatal 

seizures, perinatal asphyxia, neonatal 

hypoglycemia, intracranial hemorrhage, neonatal 

hyperbilirubinaemia (bilirubin > 20mg/dl and 

untreated), hypothermia, neonatal infections and 

septicaemia were excluded from the study and if 

the parents were not sure about the above features 

or no medical reports were available, the parents 

were asked whether the child was admitted in the 

Neonatal Intensive Care Unit (NICU), as 

admission of a newborn in NICU may be due to 

any of the above mentioned causes. 

 

Assessment Tools 

The literacy status of the parents was assessed by 

using the UNESCO’s operational definition of 

literacy.
20 

To assess the parenting style, Parenting 

Style Questionnaire [PSQ]
21 

was used. The 

illiterate parents answered the questions in PSQ 

by schedule method. The Infant/Toddler HOME 

Inventory
22

 was used to observe the home 

environment of the toddlers and the gross motor 

and fine motor development of the toddlers were 

assessed by using the Psychosocial Development 

Screening Test [PDST].
23-25

 
 

 

DATA ANALYSIS AND RESULTS 

The data analysis was performed by using the 

statistical software SPSS 16 (Inc., Chicago, IL) 

for windows. Descriptive statistics were 

calculated for all the basic characteristics like 

age, gender, height, weight, and head 

circumference. One way ANOVA and chi-square 

test were used to determine the homogeneity of 

the four groups, which revealed that all the four 

groups were homogenous in terms of age, gender, 

height, weight, and head circumference at p>0.05 

(Table 1). The descriptive analysis for family- 

related factors (home environment, preferred 

parenting style, family type, economic status, 

maternal employment), and child- related factors 

(order of birth, and number of siblings) is 

displayed in Table 2.  

Kruskal – Wallis test showed a statistically 

significant (p<0.0001) difference between the 

groups in home environment at 0.05 level. The 

post-hoc analysis performed by using Mann 

Whitney U test revealed a statistically significant 

(p<0.0001) difference in home environment 

between all the unique pairs, except between 

Urban Literate and Rural Literate, and Urban 

Illiterate and Rural Illiterate groups at p < 0.0125 

(Figure 1). 

A statistically significant difference between the 

groups was obtained in both gross motor (p = 

0.0001) and fine motor (p = 0.0010) development 

of toddlers at 0.05 level as tested by chi-square 

test (Figure 2 & 3). A multiple logistic regression 

analysis was done to identify the most significant 

factors associated with the language and 

cognitive development of toddlers. The 

explanatory variables were selected for the 

models based on a significant Wald chi-square 

statistic at p<0.5 in univariate analyses and also 

based on the existing body of evidence. Three 
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regression models were built for gross motor and 

fine motor development as measured by PDST. 

In the first model, parental literacy status and 

locality of residence were included, in the second 

model other family- related factors such as home 

environment, preferred parenting style, family 

type, family’s economical status, maternal 

employment, and a child- related factor, order of 

birth were included, whereas in the final model 

all the above variables included in the first and 

second models were included. The model fitness 

was examined by using Hosmer Lemeshow test at 

p>0.05.  

The results suggest that only the parental literacy 

status (with literates as reference category) 

showed a statistically significant adjusted odds 

ratio (Adj. OR: 0.15; CI: 0.06, 0.36) at p<0.05 in 

model 1 for gross motor development. In both 

model 2 (Adj. OR: 3.34; CI: 1.38, 7.02) and 

model 3 (Adj. OR: 4.25; CI: 1.45, 9.59) the home 

environment (with a stimulating home 

environment as reference category) showed a 

statistical significance at p<0.05; similarly in both 

model 2 (Adj. OR: 0.26; CI: 0.01, 0.74) and 

model 3 (Adj. OR: 0.54; CI:  0.11, 0.79)  

preferred parenting style (with authoritarian and 

permissive parenting styles as reference 

categories) showed a statistical significance at 

p<0.05; whereas other variables did not reveal a 

statistical significance for gross motor 

development in both model 2 and model 3 (Table 

3).  

For fine motor development also only the 

parental literacy status (with literates as reference 

category) showed a statistically significant 

adjusted odds ratio (Adj. OR: 0.21; CI: 0.09, 

0.51) at p<0.05 in model 1. The home 

environment (with a stimulating home 

environment as reference category) showed a 

statistical significance in both model 2 (Adj. OR: 

3.73; CI: 1.20, 9.07) and model 3 (Adj. OR: 4.75; 

CI: 1.70, 9.47) at p<0.05, whereas other factors 

did not show such difference for fine motor 

development in both these models (Table 4). 

DISCUSSION 

The findings of the present study suggest the 

factors constantly influencing gross motor 

development are home environment and preferred 

parenting style. The toddlers from a non-

stimulating home environment had 4.25 times 

delayed gross motor development than those 

from a stimulating home environment and the 

toddlers brought up by Authoritative parents had 

0.54 times normal gross motor development than 

those by Authoritarian and Permissive parents. 

The fine motor development of toddlers was 

constantly influenced by home environment 

alone, where toddlers from a non-stimulating 

home environment had 4.75 times delayed fine 

motor development than those from a stimulating 

home environment. 

In recent times, there has been increasing interest 

among researchers on the quality of home 

environments and their impact on child 

development.
26,27

 Bradley and colleagues found 

that measures of particular aspects of the child’s 

home environment, such as parental response, 

and availability of stimulating play materials 

were strongly related to children’s developmental 

status.
 28

 The definite interaction of two features 

of the home environment, availability of toys and 

amount of maternal involvement were examined 

in 6 months old children and found that higher 

locomotor, eye-hand coordination and critical 

developmental quotients were associated with the 

additive combination of more optimal play 

materials and high level of maternal involvement. 

When examining the independent contribution of 

the factors, appropriate play materials were 

associated more favorably with eye-hand 

coordination.
29

 These findings are in accord with 

the results of the present study. 

The results of the present study are partially 

consistent with the findings of a previous study 

conducted by Kapur M and colleagues, where 

they had assessed the psychosocial development 

of pre-school children in South India and 

concluded the psychosocial development in terms 
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of gross motor, fine motor, conceptual readiness, 

language and personal – social skills were closely 

associated with the stimulating child rearing 

practices rather than the macro-environmental 

factors such as residence, parental education and 

home. They also observed there were some 

significant urban/rural differences in 

performances favoring urban children which 

could be attributed partly to the differences in 

child rearing practices.
30 

A cross-sectional study conducted by Malik and 

colleagues in Raja bazaar, an urban slum in 

Central Delhi, examined the psychosocial 

development of 202 infants by using PDST and 

correlated with the socio-demographic factors 

and revealed that literacy of parents especially 

mothers was not significantly influencing the 

development of the infants living in urban slums 

which is in agreement with the findings of this 

study.
31 

The resources of a family can be invested into the 

development of the child, whether to improve the 

physical environment for learning or to procure 

materials and services that stimulate positive 

development. Bradley and Corwyn, and Berger 

and colleagues found a link between low income, 

the material quality of the child’s home 

environment and child behavioral outcomes for 

relatively contemporary cohorts of children in 

North America. Alternatively, low family income 

may create an emotional impact on parent-child 

interactions, for example, greater parental stress 

or depression.
32,33

 A strong association exists 

between high quality of family context and high 

socioeconomic status and between low quality of 

family context and low socioeconomic status.
34,35

 

The economic status of the family is not directly 

associated with the gross and fine motor 

development of the toddlers as revealed from the 

results of the present study, even though there is 

an association between the quality of family 

context and socioeconomic status of the family. 

Older siblings influenced the onset of their 

younger siblings’ motor milestones. In some 

families, younger siblings crawled and walked 

earlier than their older siblings did, suggesting 

the onset of younger siblings’ motor milestones 

may be facilitated by imitating or modeling their 

own older siblings.
36-38

 In contrast, in other 

families, older siblings crawled and walked 

significantly earlier, suggesting a delay in the 

onset of younger siblings’ motor milestones. In 

these cases, parental ‘resources’ may have been 

split between the two siblings, creating a 

disparity between the amount of attention 

available to the older sibling prior to the birth of 

the younger sibling and the amount of attention 

available for two children.
39 

The present study 

found 0.49 times and 0.44 times normal 

development for gross motor domain and fine 

motor domain respectively among the older 

siblings compared to their younger siblings, 

though they are not statistically significant. 

 

Limitations 

In this study during the assessment of the 

toddlers, in many of the households only mother 

was present and she was the informant and there 

was no opportunity to obtain the required 

information from father, which was not 

practically possible as they went for job. Also this 

study did not analyze the effects of single parent 

and the average time spent by the fathers with 

their toddlers. 

 

Implications for practice 

The clinicians especially Pediatricians, 

Physiotherapists, Occupational therapists, 

Clinical Psychologists and Social workers who 

are involved in the developmental evaluation and 

intervention should consider the family- related 

factors (parenting style and home environment) 

as they play an important role in the development 

of children especially during the toddlerhood. 

 

Implications for research 

A multicentre cross-sectional study by including 

the other parts of the state and country is 



Balasubramanian S. et al FAMILY AND CHILD CORRELATES OF MOTOR DEVELOPMENT OF TODDLERS IN INDIA 

 

  Int  J  Cur  Res  Rev,  Jan  2013 / Vol  05 (02)   
Page 51 

 
  

warranted with the objectives of the present 

study.  Also a prospective longitudinal study is 

warranted to determine how these family factors 

exposed by the children during their toddlerhood 

create an impact in gross motor and fine motor 

development during their early childhood, late 

childhood, and adolescent periods. 

 

CONCLUSION 

From the findings of this study, it is evident that 

the family- related factors such as; a stimulating 

home environment and authoritative parenting 

style are significant correlates of gross motor 

development of toddlers, whereas a stimulating 

home environment alone is significantly related 

with fine motor development of toddlers in India. 

It is also apparent that the child- related factors 

are not significantly related to the motor 

development of toddlers in India. 

 

ACKNOWLEDGEMENT 

Authors acknowledge the great help received 

from the scholars whose articles are cited and 

included in references of this manuscript. The 

authors are also grateful to authors/ editors/ 

publishers of all those articles, journals and books 

from where the literature for this article has been 

reviewed and discussed. Authors are grateful to 

IJCRR editorial board members and IJCRR team 

of reviewers who have helped to bring quality to 

this manuscript.  

 

REFERENCES 

1. Eve R. Colson, Paul H. Dworkin. Toddler 

Development. Pediatrics in Review. 

1997;18(8):255-259. 

2. Adolph KE, Weise I, Marin L. Motor 

Development. In, Encyclopedia of Cognitive 

Science. London, Macmillan; 2003. 

3. Adolph KE. Learning in the Development of 

Infant Locomotion. Monographs of the 

Society for Research in Child Development. 

1997;62(3). 

4. Adolph KE, Berger SE. Motor Development. 

In, Damon W, Lerner R (eds). Handbook of 

Child Psychology, Cognition, Perception, and 

Language, 6
th
 edition, vol. 2. New York, John 

Wiley and Sons; 2006. 

5. Ross D. Parke, Virginia Otis Locke. Child 

Psychology, Updated 5
th
 edition. McGraw-

Hill Higher Education; 2003. 

6. Zill N. Parental schooling and children’s 

health. Public Health Rep. 1996;111:34-43. 

7. Bronfenbrenner U. Ecology of the family as a 

context for human development: Research 

perspectives. Dev Psychol. 1986;22(6):723-

741. 

8. Mize J, Pettit GS. Mothers' social coaching, 

mother-child relationship style, and children's 

peer competence: Is the medium the 

message? Child Dev. 1997;68(2): 312-332. 

9. Baumrind D. Current Practices of Parental 

Authority. Developmental Psychology 

Monograph. 1971;4:1-2. 

10. Baumrind D. Child care practices anteceding 

three patterns of preschool behavior. Genet 

Psychol Monogr. 1967;75:43-88. 

11. Bronfenbrenner U. The Ecology of Human 

Development: Experiments by Nature and 

Design. Cambridge, MA, Harvard University 

Press; 1981:348. 

12. Goldy Chopra, Shubhangna Sharma, Shipra 

Nagar. The Impact of Intervention on Motor 

and Mental Development of Rural Female 

Infants in District Kangra of Himachal 

Pradesh. J Hum Ecol. 2004;15(3):223-225. 

13. Vander Z, James W. Human Development. 

Academic Press, New York; 1977. 

14. Davie Ronald, Butler Neville R, Goldstein 

Harvey. From birth to seven. New York, 

Humanities press; 1972. 

15. DeBruin-Parecki A, Paris S, Siedenburg J. 

Family literacy: Examining practice and 

effectiveness. J Adolesc Adult Literacy. 

1997;40:596-605. 

16. Blake J. Family Size and the Quality of 

Children. Demography. 1981;18(4):421-442. 



Balasubramanian S. et al FAMILY AND CHILD CORRELATES OF MOTOR DEVELOPMENT OF TODDLERS IN INDIA 

 

  Int  J  Cur  Res  Rev,  Jan  2013 / Vol  05 (02)   
Page 52 

 
  

17.  Leibovitz A. Parental Inputs and Children’s 

Achievement. Journal of Human Resources.  

1977;12:247-249. 

18. Becker GS. A Theory of the Allocation of 

Time. Economic Journal.1965;75:493-517. 

19. Becker GS, Lewis HG. On the Interaction 

between the Quantity and Quality of  

Children.  Journal of Political Economy. 

1973;81(2):279-288. 

20. Yousif A. Literacy: An Overview of 

Definition and Assessment. Paper presented 

at the UNESCO Expert Meeting: Developing 

an operational definition of literacy and a 

conceptual framework for literacy 

assessment. Paris; 2003. 

21. Robinson C, Mandleco B, Olsen SF, Hart 

CH. Authoritative, Authoritarian, and 

Permissive Parenting Practices: Development 

of a new measure. Psychological Reports. 

1995;77:819-830.  

22. Bradley RH, Caldwell BM. Home 

observation for measurement of the 

environment: a validation study of screening 

efficiency. Am J Ment Defic. Mar 

1977;81(5):417-420. 

23. Shahnaz V, Naidu AN, Vidyasagar P. 

Screening test battery for assessment of 

psychosocial development. Ind Pediatr. 

1994;70:1277-1285. 

24. Shahnaz V, Naidu AN, Vidyasagar P. 

Nutritional status, Psychosocial development 

and the home environment of Indian rural 

children. Ind Pediatr. 1998;35:959-966. 

25. Aruna M, Shahnaz V, Vidyasagar P. Child 

rearing and positive deviance in the 

development of preschoolers: A 

microanalysis. Indian Pediatr.  Apr 

2001;38(4):332-339. 

26. Ansell N, van Blerk L. "Where we stayed 

was very bad…": Migrant children's 

perspectives on life in informal rented 

accommodation in two southern African 

cities. Environment and Planning. 

2005;37(3):423-440. 

27. Evans GW. Child Development and the 

Physical Environment. Annu Rev Psychol. 

2006;57(1):423-451. 

28. Bradley RH, Caldwell BM, Rock, SL, 

Barnard K, Gray C, Hammond M, et al. 

Home environment and cognitive 

development in the first 3 years of life: A 

collaborative study involving six sites and 

three ethnic groups in North America. Dev 

Psychol.1989;25:217-235. 

29. Bober SJ, Humphry R, Carswell HW, Core 

AJ. Toddlers' persistence in the emerging   

occupations of functional play and self-

feeding. Am J Occup Ther. 2001;55:369-376. 

30. Kapur M, Girimaji SR, Prabhu, GG, Reddy, 

GNN, Kaliaperumal, VG, Malavika Kapur. 

Home environment and psychosocial 

development of preschool children in South 

India. NIMHANS J. 1994;12(1):41-51. 

31. Malik M, Pradhan  SK, Prasuna JG. 

Screening for psychosocial development 

among infants in an urban slum of Delhi. Ind 

Pediatr. 2007;74:841-845. 

32. Bradley RH, Corwyn RF. Moderating Effect 

of Perceived Amount of Family Conflict on 

the Relation Between Home Environmental 

Processes and the Well-Being of 

Adolescents. Journal of Family Psychology.  

2000;14:349-364. 

33. Berger L, Paxson C, Waldfogel J. Income 

and Child Development. Mimeo, University 

of Princeton; 2005. 

34. Terrise B, Roberts D, Palacio-Quintín E,  

MacDonald BE. Effects of parenting 

practices and socioeconomic status on child 

development. Swiss Journal of Psychology. 

1998;57:114–123. 

35. Bornstein M, Bradley R. Socioeconomic 

status, parenting, and child development. 

Monographs in parenting series. Mahwah, 

NJ, Laurence Erlbaum; 2003. 

36. Abramovitch R, Corter C, Lando B. Sibling 

interaction in the home. Child Dev. 

1979;50:997–1003. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bradley%20RH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Caldwell%20BM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Ment%20Defic.');


Balasubramanian S. et al FAMILY AND CHILD CORRELATES OF MOTOR DEVELOPMENT OF TODDLERS IN INDIA 

 

  Int  J  Cur  Res  Rev,  Jan  2013 / Vol  05 (02)   
Page 53 

 
  

37. Barr R, Hildreth K, Rovee-Collier C. Making 

the train go: Infants learn from their siblings. 

Poster session presented at the Biennial 

Meeting of the International Conference on 

Infant Studies, Brighton, UK; 2001. 

38. Barr R, Hayne H. It’s not what you know, it’s 

who you know: Older siblings facilitate 

imitation during infancy. International 

Journal of Early Years Education. 2003;11:7–

18. 

39. Putnick DL, Suwalsky J, Bornstein MH. 

Firstborn and second born infants and their 

mothers: Differential behaviors. Poster 

presented at the Biennial Meeting of the 

Society for Research in Child Development, 

Boston, MA; 2007. 

 

Table 1. Summary of basic characteristics 

Characteristic 

Urban 

Literate 

N = 25 

Urban 

Illiterate 

N = 25 

Rural 

Literate 

N = 25 

Rural 

Illiterate 

N = 25 

p value 

Age (Months)      

    Mean ± SD 24.7 ± 6.60 25.2 ± 6.35 23.7 ± 5.23 22.2 ± 5.31  

    Median 24.0 24.0 23.0 21.0  

    Min, Max 15, 36 16, 36 16, 35 15, 34  

     0.2873
a 

Gender - n(%)      

    Male 13 ( 52.0) 13 ( 52.0) 15 ( 60.0) 13 ( 52.0)  

    Female 12 ( 48.0) 12 ( 48.0) 10 ( 40.0) 12 ( 48.0)  

     0.9225
b 

Height (cm)      

    Mean ± SD 87.02 ± 5.62 86.18 ± 5.05 85.52 ± 4.46 84.54 ± 4.53  

    Median 88.00 85.00 85.00 83.00  

    Min, Max 79.0, 95.0 78.2, 94.0 79.0, 94.0 78.0, 94.0  

     0.3412
a 

Weight (Kg)      

    Mean ± SD 12.48 ± 1.25 12.00 ± 1.09 11.76 ± 0.83   

    Median 13.00 2.00 11.50   

    Min, Max 10.5, 14.0 10.0, 14.0 10.5, 13.5   

     0.0578
a 

Head Circumference (cm)      

    Mean ± SD 48.04 ± 0.99 47.74 ± 0.97 47.70 ± 0.83 47.62 ± 0.94  

    Median 48.00 47.70 48.00 47.50  

    Min, Max 46.0, 49.5 45.6, 49.5 46.0, 49.0 46.0, 49.5  

     0.4230
a 

 

SD: Standard deviation; Min, Max: Minimum and Maximum. 
a
 p values were calculated using ANOVA; 

b
 p value was calculated using chi-square test  
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Table 2. Description of family- and child- related factors 

Factors 

Urban 

Literate 

N = 25 

Urban 

Illiterate 

N = 25 

Rural 

Literate 

N = 25 

Rural 

Illiterate 

N = 25 

Family- related factors     

      Home environment     

             Mean ± SD 30.0 ± 8.90 17.3 ± 6.74 29.5 ± 6.81 13.4 ± 6.38 

             Median 31.0 18.0 28.0 12.0 

             Min, Max 15, 40 8, 27 17, 42 5, 27 

      Preferred parenting style – n (%)                  

             Authoritative  2 (8) 0 (0) 2 (8) 2 (8) 

             Authoritarian  5 (20) 3 (12) 3 (12) 17 (68) 

             Permissive  18 (72) 22 (88) 20 (80) 6 (24) 

      Family type – n (%)     

             Joint family   3 ( 12.0)   1 (  4.0)   3 ( 12.0)   9 ( 36.0) 

             Nuclear family  22 ( 88.0)  24 ( 96.0)  22 ( 88.0)  16 ( 64.0) 

      Economic status (INR) – n (%)     

             Low   0 (  0.0) 18 ( 72.0)  0 (  0.0) 17 ( 68.0) 

             Lower Middle  8 ( 32.0)  7 ( 28.0)  7 ( 28.0) 8 ( 32.0) 

             Upper Middle  5 ( 20.0)  0 (  0.0) 13 ( 52.0) 0 (  0.0) 

             High  12 ( 48.0)  0 (  0.0)  5 ( 20.0) 0 (  0.0) 

      Maternal employment – n (%)     

             Employed   7 ( 28.0)   1 (  4.0)   2 (  8.0) 6 ( 24.0) 

             Non-employed  18 ( 72.0)  24 ( 96.0)  23 ( 92.0) 19 ( 76.0) 

           

Child- related factors     

      Order of birth – n (%)     

             First   8 ( 32.0)  4 ( 16.0)  5 ( 20.0) 0 (  0.0) 

             Second 11 ( 44.0) 14 ( 56.0) 10 ( 40.0) 4 ( 16.0) 

             Third   6 ( 24.0)  6 ( 24.0)  9 ( 36.0) 18 ( 72.0) 

             Fourth  0 (  0.0)  1 (  4.0)  1 (  4.0) 3 ( 12.0) 

      Number of Siblings – n (%)     

             0  8 ( 32.0)  4 ( 16.0)  5 ( 20.0) 0 (  0.0) 

             1 11 ( 44.0) 14 ( 56.0) 10 ( 40.0) 4 ( 16.0) 

             2  6 ( 24.0)  6 ( 24.0)  9 ( 36.0) 18 ( 72.0) 

             3  0 (  0.0)  1 (  4.0)  1 (  4.0)  3 ( 12.0) 

Low: ≤ Rs. 10000; Lower Middle: Rs. 11000 – 20000; Upper Middle: Rs. 21000 – 30000; High: ≥ Rs. 

31000 
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Table 3. Multiple logistic regression of factors associated with gross motor development of toddlers 

Factors 
Model 1 

Adj OR (CI) 

Model 2 

Adj OR (CI) 

Model 3 

Adj OR (CI) 

Parental Literacy Status (1) 0.15 (0.06, 0.36)
* 

 1.05 (0.18, 5.99) 

Location of Residence (2) 1.22 (0.51, 2.94)  3.9 (1.04, 14. 74) 

Home Environment (3)  3.34 (1.38, 7.02)
* 

4.25 (1.45, 9.59)
* 

Preferred Parenting Style (4)  0.26 (0.01, 0.74)
* 

0.54 (0.11, 0.79)
* 

Family Type (5)  0.34 (0.05, 2.28) 0.40 (0.05, 2.98) 

Economic Status (6)  3.35 (0.93, 12.10) 3.0 (0.51, 17.18) 

Maternal Employment (7)  1.05 (0.28, 3.97) 1.72 (0.39, 7.61) 

Order of Birth (8)  0.63 (0.15, 2.62) 0.49 (0.10, 2.28) 

    

Model Fit p = 0.887 p = 0.374 p = 0.477 

 
* 

Statistically Significant at p < 0.05; Adj OR: Adjusted Odds Ratio; CI: Confidence Interval; Number 

inside the parentheses after the variable are reference categories. 1. Literates, 2. Urban, 3. Stimulating 

home environment, 4. Authoritarian and Permissive, 5. Joint family, 6. Low, 7. Not employed, 8. First 

born. 

 

Table 4. Multiple logistic regression of factors associated with fine motor development of toddlers 

Factors 
Model 1 

Adj OR (CI) 

Model 2 

Adj OR (CI) 

Model 3 

Adj OR (CI) 

Parental Literacy Status (1) 0.21 (0.09, 0.51)
* 

 1.20 (0.25, 5.82) 

Location of Residence (2) 0.69 (0.30, 1.61)  0.93 (0.32, 2.71) 

Home Environment (3)  3.73 (1.20, 9.07)
 *
 4.75 (1.70, 9.47)

 *
 

Preferred Parenting Style (4)  0.70 (0.23, 2.14) 0.71 (0.22, 2.24) 

Family Type (5)  1.67 (0.38, 7.34) 1.69 (0.37, 7.61) 

Economic Status (6)  1.26 (0.39, 4.04) 1.44 (0.29, 7.22) 

Maternal Employment (7)  0.96 (0.29, 3.15) 0.89 (0.24, 3.26) 

Order of Birth (8)  0.44 (0.11, 1.73) 0.44 (0.11, 1.77) 

    

Model Fit p = 0.245 p = 0.611 p = 0.640 

 
* 

Statistically Significant at p < 0.05; Adj OR: Adjusted Odds Ratio; CI: Confidence Interval; Number 

inside the parentheses after the variable are reference categories. 1. Literates, 2. Urban, 3. Stimulating 

home environment, 4. Authoritarian and Permissive, 5. Joint family, 6. Low, 7. Not employed, 8. First 

born. 
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Figure 1. Home environment between the groups 
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Figure 2. Number of children with delayed and in time development of gross motor skills in each 

group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Number of children with delayed and in time development of fine motor skills in each 

group 


