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ABSTRACT

Background: Thai society changed to modernization, parents of the child immigrate to work in the industrialized or urban areas transferred child rearing to others include a grandparents. In the year 2009 children being reared by grandparents 26.7 %.The review literature found that most of grandparents emphasized focus on promoting the physical. But in the learning process, particular, the development of cognitive they could not support the children well.  And in children most studies of styles and factors related to child rearing. However there are few studies on the child development and dimensions of child rearing on the cognitive development

Objective: Aim 1: study children’s cognitive development 
Aim 2: study effect of grandparental child rearing and child rearing dimensions on the cognitive development among 12-month-old Thai infants.

Methods: This study is part of the prospective cohort study of Thailand (PCTC) conducted in 2005.The PCTC enrolled 4,225 children from rural districts (one district in each region-North, Northeast, South and Central) and Bangkok (specifically, the catchment for Ramathibodi  University Hospital), who  were born between October 15, 2000 and September 14, 2002. Data were collected via interviews or extracted from existing records. Demographic characteristics were described using mean and standard deviation for continuous variable and frequency and percentage for categorical variable. Each dimensions of child rearing was quantified by percentage, estimated by the 95% confidence (CI) were also calculated for each of these items. Bivariate logistic regression and multiple logistic regression was used for cognitive development data analysis which assessed by Capute scale.

Results: The rate per 100 children for delay of cognitive development were 182 (4.71% )and effecting  factors were significantly, p < 0.005 included children: low birth weight  (OR = 1.9; 95%CI: 1.3-2.7), preterm (OR = 1.9; 95%CI: 1.2-3.0), grandparental (OR = 1.4; 95%CI: 1.1-1.9), grandparents reared child every day (OR = 0.7; 95%CI: 0.5-1.1),  younger caregiver (OR = 1.6; 95%CI: 1.2-2.2) and low education (OR = 0.4; 95%CI: 0.2-0.6). While gathering analyzed with child, caregiver and dimensions of child rearing variants by stepwise logistic regression pointed out that the child reared by grandparent not significantly. In contrast the dimension of child rearing; warmth was predominantly the strongest factor effecting on cognitive development, 5.0 times the risk of delayed cognitive development  
 
Conclusions: Child rearing by grandparents was at substantial risk for delay of cognitive development when combined with other factors to promote.While warmth was strongest factor effecting. To alleviate the problem, high attention should be emphasized caregiver to hug or kiss, compliment and happy smiling or clapping with children and realized age and education of caregiver.  In addition should be healthy pregnant women to prevent miscarriage.
Key words: prospective cohort study, child rearing, children, cognitive development, grandparental. 
INTRODUCTION

Children are an important human resource(1,2); window period of their growth and development was 1-2 years of age from appropriated child rearing. Which there are father and mother were key persons.(3–7) .When the Thai society changed to modernization, family structure changes. Children 50.3 % had migrant parent(s)(8) to work in the industrialized or urban areas transferred child rearing to others  include a grandparents and several left their children with grandparents  alone. In the year 2009 children being reared by grandparents, 26.7 %(9–12)The review literature found that most of grandparents emphasized focus on promoting the physical. But in the learning process, particular, the development of cognitive, they could not support the children well  (9,10,13,14)and in children most studies of styles(15–20) and factors related to child rearing(17,21–25) but in dimensions of child rearing; Responsiveness: Warmth, Cohesion, Clear communication and Attachment; Demandingness: Monitoring, Confrontation and Consistent-Contingent  (26–28) on the cognitive development there are few studies. This is the most important children development milestone. So researcher interested to study effect of grandparental child rearing on cognitive development and investigate what factors and the important item of dimensions effecting on children’s cognitive development.


MATERIALS AND METHODS

Study design 
This study is part of the prospective cohort study of Thailand (PCTC) conducted in 2005.The PCTC enrolled 4,225 children. Who were born between October 15, 2000 and September 14, 2002.Selected sample all of members. These children were born to all women who had gestational age between 28th and 38th weeks and willing to participate in the study. Exclusion criteria were pregnant woman who were abortion and could not communicate. There were 4,221 live birth, 32 deaths after within 1 year and 11 withdrawers.So total sample were 4,116.
Protection of human subjects.The PCTC project was approved by the Nation Ethics Committee of the Ministry of Public Health on 22 September 2000.
  	Data were collected via interviews or extracted from existing records. Cognitive development was measured 1-2 weeks after the home visit. That is, it was measured the same day the children visited the hospital at 1 year of age as mentioned in Aim1. This is because Capute scale required to be administered by pediatricians. There are 2 subtests in Capute scale  : Cognitive Adaptive Test (CAT)  is evaluating fine motor skills and problem solving skill and Clinical Linguistic and Auditory Milestone Scale (CLAMS) is determining language skill. It is a neurodevelopment tool, by Dr. Arnold J. Capute, for the cognitive assessment of infants and toddlers ages 1-36 months old.(29–32) 






Study outcome	

 	The factors associated children’s cognitive development were grouped into 3 major groups: infant factors, caregiver factors, and dimensions of child rearing factors. There were covariates factors and Independent variable of interest was grandparental child rearing. The primary outcome was cognitive development measured by CAPUTE score; these divide in to 2 groups there were normal   cognitive development; CAPUTE score >=90 and delay cognitive development; CAPUTE score <90.The secondary outcome were factors associated 
    children’s cognitive development.


Statistical analysis
 Demographic characteristics were described using mean and standard deviation for continuous variable and frequency and percentage for categorical variable. All analysis were done using Stata version 12 (StataCorp,College Station,TX).  All statistical tests considered a probability of 0.05 as statistical significant level. Each dimension was quantified by percentage, estimated by the mean of items and the 95% confidence (CI) was also calculated for each of these item .Bivaraite and multiple logistic regression was used for cognitive development data analysis

RESULTS
The samples of this research are part of PTCT cohort members; that all of members there are 4,225 infants. These children were born to all women who had gestational age between 28th and 38th weeks and willing to participate in the study. Exclusion criteria were pregnant woman who were abortion and could not communicate. There were 4,221 live births, 32 deaths after within 1 year and 11 withdrawers. 
(Fig. 1) (
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Fig. 1. The inclusion flow chart
Demographic Characteristics
Of the 4,116 children, almost all of them, 50.2%, were girl, with a mean BW of 3051.7 451.7grams (ranged: 985-5220),  GA  (38.7) weeks(ranged: 24-45), Never admitted in hospital (90.0%), sibling  (1.0) (ranged: 0-12), Cognitive development (116.5) score(ranged: 56.3-200)  and primary caregiver 37.9%, were grandparents, with a duration of child rearing were  weekend  61.6% , mean age 26.9 years(ranged: 13:48), education level Commercial college/University 58.0%, and  Labor of occupation were 75.0% (Table 1).

Table 1. Demographic characteristics presented as percentage unless specified otherwise

	Characteristics
	Total
(4,225) n=4,116
	Percentage

	Children
	
	

	   Gender
	
	

	     Boy
	2,039
	49.8

	     Girl
	2,059
	50.2

	    Total 
	4,098
	100

	   Birth weight
	
	

	     Low (< 2,500)
	517
	12.9

	     Normal
	3,500
	87.1

	Total
	4,017
	100

	Mean (SD)
	3051.7 (451.7)
	

	Median (Min: Max)
	3050 (985:5220)
	

	   Gestational age
	
	

	Preterm (< 37)
	490
	12.4

	     Term 
	3,453
	87.6

	      Total
	3,943
	100

	Mean (SD)
	38.7(1.9)
	

	Median (Min: Max)
	39(24:45)
	

	   Hospital admission
	
	

	Yes
	410
	10.0

	No
	3,700
	90.0

	Total
	4,110
	100

	   Number of sibling
	
	

	1
	3,282
	79.7

	     2+
	834
	20.3

	Total
	4,116
	100

	Mean (SD)
	1(1)
	

	Median (Min: Max)

	            1(0:12)

	


	
	
	

	

Cognitive development level
	
	

	 (
1
1
)   <70
	17
	0.4

	   70 -<90
	165
	4.3

	    90-<110
	1,069
	27.7

	 (
0
)   110-<130
	1,867
	48.3

	    >130
	746
	19.3

	   Total
	3,864
	100

	    Mean (SD)
	116.5 (15.7)
	

	    Median (Min: Max)
	117.1 (56.3:200)
	

	Primary caregiver
	
	

	    Parents
	2,555
	62.1

	    Grandparents
	1,561
	37.9

	Child rearing duration of grandparents
	
	

	   Workday
	491
	11.9

	   Weekend
	2,537
	61.6

	   Every day
	1,088
	26.4

	Age	
	
	

	   13-19
	481
	11.8

	   20-35
	3,186
	78.0

	   36-48
	418
	10.2

	   Total
	4,085
	100

	    Mean (SD)
	26.9(6.6)
	

	    Median (Min: Max)
	26(13:48)
	

	Education
	
	

	   Illiterate/ Primary school
	962
	23.5

	   Secondary school
	962
	23.5

	  Commercial college/University
	2,373
	58.0

	Occupation
	
	

	   Non work
	735
	18.0

	   Official
	288
	7.0

	   Labor
	3,068
	75.0





Demographic dimensions of child rearing
Almost all of them got 96.6% were Warmth, 0.7% Cohesion, 0.7% Clear communication, 56.6% Attachment, 5.7% Monitoring, 39.9 Confrontation, 1.2 Consistent, Contingent.









Table 2. Demographic dimensions of child rearing presented as percentage unless specified otherwise

	Dimensions
	n=4,116
	Percentage

	Responsiveness
	
	

	Hug or Kiss, compliment, Happy smiling or clapping. D210C, D210B, D210A(Warmth)
	
	

	Yes
	1,536
	96.6

	No
	54
	3.4

	Total
	1,590
	100

	Tell a story, Music, Croon, Cradle to sleep,
D28G,D28F,D28E,D28D ( (Cohesion)
	
	

	Yes
	21
	0.7

	No
	2,884
	99.3

	Total
	
	

	Warned D211E (Clear communication )
	
	

	Yes
	21
	0.7

	No
	2,884
	99.3

	Total
	
	

	Touch to sleep D28B  (Attachment)
	
	

	Yes
	2,327
	56.6

	No   
	1,784
	43.4

	Total
	4,111
	100

	Demandingness
	
	

	Stimulating teaching D215C (Monitoring)
	
	

	Yes
	235
	5.7

	No	
	3,879
	94.3

	Total
	4,114
	100

	Playing with toys and teaching D216C3 (Confrontation)
	
	

	Yes
	1,615
	39.9

	No
	2,429
	60.1

	Total
	4,044
	100

	 Held, Singing to sleep D214E, D214F (Consistent, Contingent)
	
	

	Yes
	41
	1.2

	No	
	3,435
	98.8

	Total
	3,476
	100




Characteristics on cognitive development
The rates of delayed cognitive development were different between two and three groups in each type of characteristics of children and grandparents (Table 3).
The difference is significant in children factors there were birth weight and gestational age. In caregiver factors there were primary caregiver, child rearing duration of grandparents, age, and education; not significant in gender, hospital admission, number of sibling and age of caregiver, education and occupation.

Table3. Logistic regression tests for the rates of delayed cognitive development between two and three groups in each type of characteristics

	
Characteristics
	Total
    n
		%
Delay

	Crude OR
	95%CI
	P-value

	Gender
	
	
	
	
	0.928

	Girl
	1,939
	3.7
	1
	-
	

	 Boy
	1,925
	5.7
	0.6
	0.5 – 0.9
	

	Birth weight
	
	
	
	
	0.002

	   Normal
	3,287
	4.23
	1
	-
	

	   Low (< 2,500)
	488
	7.58
	1.9
	1.3-2.7
	

	Gestational age
	
	
	
	
	0.008

	   Term	
	3,248
	4.2
	1
	-
	

	   Preterm (< 37)
	308
	8.5
	1.9
	1.2-3.0
	

	Hospital admission
	
	
	
	
	0.500

	   No
	3,472
	4.6
	1
	-
	

	   Yes
	390
	5.4
	1.2
	0.7-1.9
	

	Number of sibling
	
	
	
	
	0.280

	   <=1
	3,075
	4.5
	1.2
	-
	

	    2+
	789
	5.5
	1..2
	0.9-1.7
	

	Primary caregiver
	
	
	
	
	0.020

	   parents
	3,864
	4.7
	1
	-
	

	   Grandparents
	1,463
	5.7
	1.4
	1.1-1.9
	

	Child rearing duration of grandparents
	
	
	
	
	0.021

	   weekend
	2,384
	4.07
	1
	-
	

	   Workday
	466
	7.1
	0.6
	0.4-0.8
	

	   Everyday
	1,014
	5.1
	0.7
	0.5-1.1
	

	Age	
	
	
	
	
	0.001

	   28-48
	1,722
	6.0
	1
	-
	

	   14-27
	2,114
	4.0
	1.6
	1.2-2.2
	

	Education
	
	
	
	
	<0.001

	  Commercial college/University
	2,210
	5.5
	1
	-
	

	  Secondary school
	714
	5.6
	1.0
	0.7-1.5
	

	  Illiterate/ Primary school
	917
	2.1
	0.4
	0.2-0.6
	

	Occupation
	
	
	
	
	0.928

	  Non work
	680
	4.4
	1
	-
	

	  Official
	268
	5.0
	1.1
	0.8-2.1
	

	  Labor
	2,893
	4.7
	1.1
	0.7-1.6
	





Dimensions of child rearing on cognitive development
The rates of delayed cognitive development were different between two groups in each type of dimensions of child rearing (Table 4).
The difference is significant in Responsiveness dimension there was Warmth item, and not significant in some Responsiveness dimension there were cohesion, clear communication and attachment. In another Demandingness not significant of all. 
Table 4. Logistic regression tests for the rates of delayed cognitive development between two groups in each type of dimensions of child rearing

	Dimensions
of child rearing
	Total
          n
	        %
Delay

	Crude OR
	95%CI
	P-value

	Responsiveness
	
	
	
	
	

	  Hug or Kiss, compliment, Happy smiling or clapping. D210C, D210B, D210A(Warmth)	
	
	
	
	
	0.013

	Yes
	1,443
	3.7
	1
	-
	

	No
	48
	12.5
	3.7
	1.5-9.0
	

	Tell a story, Music, Croon, Cradle to sleep,
D28G,D28F,D28E,D28D (Cohesion)
	
	
	

	
	

	Yes
	21
	0
	1
	-
	

	No
	2,705
	4.6
	Not available
	-

	Warned D211E 
(Clear communication )
	
	
	
	
	

	Yes
	21
	0
	1
	
	-

	No
	2,726
	4.6
	Not available
	

	Touch to sleep D28B  (Attachment)
	
	
	
	
	0.862

	Yes
	2,189
	4.7
	1
	-
	

	No   
	3,863
	4.7
	1.0
	0.8-1.4
	

	Demandingness
	
	
	
	
	

	Stimulating teaching D215C (Monitoring)
	
	
	
	
	0.643


	Yes
	225	
	5.3
	1
	-
	

	No
	3,637	
	5.0
	0.9
	0.5-1.6
	

	Playing with toys and teachingD216C3 (Confrontation)
	
	
	
	
	0.054


	Yes
	1,525
	3.9
	1
	-
	

	No
	2,275
	5.3
	1.4
	1-1.9
	

	Held, Singing to sleep D214E,D214F (Consistent,Contingent)
	
	
	
	
	

	Yes
	40
	0
	1
	-
	-

	No
	3,222
	4.7
	Not available
	





Characteristics factors effecting on grandparental child rearing on cognitive
development
The strongest factor that effecting on delayed cognitive development of all types was Dimensions of child rearing. That is, children who less warmth  was 5.0 times the risk of delayed cognitive development compared to who did not (95%CI: 1.9-13.0; p <0.001) The second strongest factor was preterm OR = 2.6; 95%CI: 1.2-5.7; p < 0.001 and younger caregiver OR = 2.6; 95%CI: 1.4-4.8; p  = 0.001   Others factors that were highly significant factors, p<0.05, associated with the delayed cognitive development included education of caregiver (Table5 ).




[bookmark: _GoBack]Table 5.Odds ratios (ORs) of delayed cognitive development and their 95% confidence intervals for each factor adjusted for all other factors presented in the table using logistic regression

	
Characteristics
	Total
    n
		%
Delay

	Crude OR
	Adjusted
OR
	95%CI
	P-value

	Gestational age
	
	
	
	
	
	<0.001

	   Term	
	3,248
	4.2
	1
	1
	
	

	   Preterm (< 37)
	308
	8.5
	1.9
	2.6
	1.2-5.7
	

	Primary caregiver
	
	
	
	
	
	

	   parents
	3,864
	4.7
	1
	1
	
	

	   Grandparents
	1,463
	5.7
	1.4
	1.5
	0.8-2.6
	0.168

	Age	
	
	
	
	
	
	0.001

	   28-48
	1,722
	6.0
	1
	1
	
	

	   14-27
	2,114
	4.0
	1.6
	2.6
	1.4-4.8
	

	Education
	
	
	
	
	
	0.004

	   Commercial/College/
   University
	2,210
	5.5
	1
	1
	1
	

	   Secondary school
	714
	5.6
	1.0
	1.6
	0.9-3.0
	

	    Illiterate/ Primary school
	917
	2.1
	0.4
	0.3
	0.1-0.9
	

	 Hug or Kiss, compliment, Happy smiling or clapping.   D210C, D210B, D210A(Warmth)	
	
	
	
	
	
	   <0.001

	   Yes
	1,443
	3.7
	1.0
	1
	
	

	   No
	48
	12.5
	3.7
	5.0
	1.9-13.0
	




Factors effecting on Cognitive development of all children’s characteristics
The strongest factor that effecting on  delayed cognitive development of all types was birth weight. That is, children who low birth weight  was  1.9  times the risk of delayed cognitive development compared to who did not ( 95%CI: 1.3-2.7; p = 0.002)
(Fig. 2). 

[image: E:\MANUSCRIPT\PCTCDATA\REAL PCTC17072013\plot1.jpg]

Fig. 2. Factors affecting on delayed cognitive development of all children’s characteristics presented as odds ratio adjusted for, gender, birth weight, gestational age, hospital admission, and number of sibling using logistic regressions

Factors effecting on Cognitive development of all caregiver’s characteristics
The strongest factor that effecting on delayed cognitive development of all types was age. That is, caregiver who younger    was 1.6 times the risk of delayed cognitive development compared to who did not (95%CI: 1.2-2.2; p = 0.001)
(Fig.3). 
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Fig.3. Factors affecting on delayed cognitive development of all caregiver’s characteristics presented as odds ratio adjusted for, primary caregiver, Child rearing duration of grandparents, age, education and occupation using logistic regressions


Factors effecting on Cognitive development of all dimensions of child rearing
The strongest factor affecting on delayed cognitive development of all types was Responsiveness dimensions of warmth. That is, item who less warmth    was  3.7  times the risk of delayed cognitive development compared to who did not ( 95%CI: 1.5-9.0; p = 0.013)
(Fig.4). 
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Fig.4. Factors effecting on delayed cognitive development of all dimensions of child rearing presented as odds ratio adjusted for, Responsiveness dimension: Warmth, Cohesion, Clear communication and Attachment. Demandingness  dimension: Monitoring, Confrontation and Consistent- using logistic regressions
 
Factors effecting on children’s cognitive development adjusted for all other factors
Less warmth was predominantly the strongest factor effecting on  cognitive development, was  5.0 times the risk of delayed cognitive development  compared to who did not (95%CI: 1.9 –13.0; p < 0.001) (Fig. 5). 
[image: E:\MANUSCRIPT\PCTCDATA\REAL PCTC17072013\plot4.jpg]
Fig. 3. Factors effecting on children’s cognitive development, presented as odds ratio adjusted for gestational age, primary caregiver, age of caregiver, education and Responsiveness dimensions of warmth, using stepwise logistic regression.



DISCUSSIONS

Thai society changed to modernization, parents of the child immigrate to work in the industrialized or urban areas. This meant that parents left their children behind with the grandparents as caregivers. The study found that children delayed of cognitive development were 182 (4.71% ).Using logistic regression analysis found that  children who reared by grandparents had 1.4 times chance of being  delayed cognitive development  than those reared by parents. 
Which was congruent with the studies by Nanthamongkolchai et.al,2006 (10) found that Children reared by a grandparent had 2.0 times higher chance of having delayed development compared with those who were reared by the parent which means that the parent had an important role in child rearing and promoting intellectual development of the children. Even though grandparents could rear and promote growth development and nutrition (9,13,14)of the children but lack the skills to promote learning processes and intellect-promoting activities for the children. While gathering analyzed with child, caregiver and dimensions of child rearing variants by stepwise logistic regression pointed out that the child reared by grandparent not significantly. That is because Child rearing is a process where a family or a parent or caregiver practices or interacting with children (33) It is a dynamic and has a bi-directional reflected back and forth (34), the children of each family is different, and treat a wide variety of children. So the factors that influence the complex processes associated with child rearing However, the present study showed that the child rearing and child development were statistically different among the children reared by grandparents	
Factors influencing the development of the child reared by grandparents were birth weight, gestational age, age of caregiver, education and warmth .The study showed that low birth
weight in this study which infants weighing less than 2,500 grams  effecting on cognitive development. Which was congruent with the studies by Oliveira et.al., 2011; Chaudhari et al., 2013; Walch et al.,2009 and Mu et.al., 2008.(35–38).But them used very low birth weight criteria for analysis. Preterm < 37 weeks was significant which was congruent with the studies by Lee and Barratt,1993 and Feldman and  Eidelman,2006. The present study also found that caregiver’s characteristics had a significant impact on children’s cognitive development. Those children who were cared for by older caregivers were less likely to have delay cognitive development than those who were cared for by younger caregivers. This could be because younger caregivers tend to be busy with their work and lack sufficient time to provide adequate support and nurturance for children under their care(39).Low education caregiver was significant which was congruent with the studies by Nanthamongkolchai et.al,2009 (10)  It was found that the children were reared by caregiver with higher education levels are more likely to have primary normal development than children who have been reared by with primary education or less than about 2.2 times. Education is one element that helps a person with knowledge and understanding of information. Have an understanding of child-rearing and adjustment to the role of caregiver. And warmth was not found  direct studies of child rearing dimensions on children's cognitive development but have similar studies such as the study by Hindman and Morrison,2012 (26) found that parents teaching about letters and sounds was associated with alphabet knowledge, while shared book reading was marginally linked to vocabulary. Management/discipline was uniquely related to self regulation and Wong,2011(27) found that  domineering control predicted more frequent demonstrations of child problem behaviors. In addition, parental behavior control, parental warmth and parental teaching variables together predicted the frequency of child's peer interaction and independence, but not cooperation. Furthermore, it was found that parental teaching behavior was a unique factor in predicting an increase in child social interaction and independence skills.


Strength of the study
The strengths of the study include: the wealth of prospective, longitudinal, epidemiological collected from observational, community-based study followed 4,245 infants from birth in
October 2000 to September 2002 until three years old. It is the evidence that was based on the largest cohort study of Thai children. Information of child development had been collected such as growth, social-emotional development, cognitive development and child rearing. This study utilized this component of the study. It can be viewed as the first project of evidence for Thai children in this area. This study utilized this component of the study. It can be viewed as the first piece of evidence for Thai children in this area. And this study deep investigated to dimensions of child rearing these make we know which items and activity   should be caregiver strongest done to promote children’s cognitive development.

Limitation of the study
 Limitations should be recognized. Confounding bias from other factors such as experience of child rearing, health status and substance abuse.


Conclusions
Child rearing by grandparents was at substantial risk for delay of cognitive development when combined with other factors to promote.While warmth was strongest factor effecting. To alleviate the problem, high attention should be emphasized caregiver to hug or kiss, compliment and happy smiling or clapping with children and realized age and education of caregiver.  In addition should be healthy pregnant women to prevent miscarriage.


Recommendations
Health officials in the area should encourage the integration of caregiver. The opportunity to exchange experience and knowledge of child rearing.Specific knowledge and skills that are not appropriate dimension Focus on the children warmth ;emphasized caregiver to hug or kiss, compliment and happy smiling or clapping with children and  the skill in fostering learning processes and intellect-promoting activities for the children . State and relevant agencies should propose a policy in promoting the cognitive development of children since was subjected in the womb maternal and should systematically and continuously intervention in the family have children cognitive developmental delayed. In addition should be qualitative study to investigate the child rearing into a culture.
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