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Abstract
This large, prospective, community-based cohort study. In the four regions and the capital of Thailand, studied the effect of  non-parental child rearing on cognitive development in 4,116 children when they reached the first year of life. Cognitive scores were measured using the Capute scale. Multivariable analysis incorporated the following variables in the final multiple regression model, Caregiver factors (i.e., principal caregiver, age, education, occupation), child factors (i.e., born area, gender, birth weight, gestational age, weight, hospital admission, and number of sibling) and dimension of child rearing (i.e., Warmth, Cohesion, Clear communication and Attachment, Monitoring, Confrontation and Consistent-Contingent). Each demographic characteristic was presented as a mean and a standard deviation (SD) for continuous variables and as a frequency and percentage for the categorical variables. and analyzed using linear regression. The finding revealed of child development  for Total score that (116.5±15.7). For CAT (125.5±19.1) and for  CLAMS  (107.5±19.0) and on Capute scale Total score children who reared by non-parental had a significantly lower  Capute scale ; grandparent (mean difference = -0.6, 95%CI: -1.8 to 0.5) and the others (mean difference = -3.0, 95%CI: -4.7 to -1.4),p = 0.002 as same as for CAT ; grandparents (mean difference = -3.4, 95%CI: 5.4 to 1.4, p = 0.004) and for CLAMS; grandparent (mean difference = -2.5, 95%CI: -3.9 to -1.2) and the others (mean difference = -2.7,95%CI: -4.7 to -0.7) , p <0.001. While gathering analyzed with other factors by multiple linear regression and multiple logistic regression pointed out that the child reared by non-parental was inconclusive. Whereas Child rearing by non-parental was at substantial risk for of lower cognitive development score 
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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 areas transferred child rearing to non-parental the most are grandparents and several left their children with grandparents  alone 26.7 % in the year 2009 (9–12).The review literature found that most of non-parental 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 non-parental child rearing on cognitive development 
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Methods

Study design 
This study is part of the prospective cohort study of Thailand (PCTC) The PCTC enrolled pregnant women willing to participate in the study from four rural districts (one district in each region including North, Northeast, South, and Central) and Bangkok(specifically, the catchment for Ramathibodi Hospital).Four thousand two hundred forty five children born between October 2000 and September 2002 were followed. Our component of the study involved 4,116 children who’s reached 12 months old. Protection of human subjects. The PCTC project was approved by the Nation Ethics Committee of the Ministry of Public Health on 22 September 2000.
Study outcome
Primary outcome: cognitive development measurement
Cognitive development was measured using the Capute scale, developed to assess cognitive skills in children between 1 and 36 months of age. This was done by pediatricians who worked at hospitals, which were in the study areas of the PCTC. The doctors were trained in the use of the Capute scale prior to the visit of the PCTC cohort members. The Capute scale consists of a Cognitive Adaptive Test (CAT) and Clinical Linguistic and Auditory Milestone Scales(CLAMS). The CAT is used to evaluate fine motor and problem solving skills while the CLAMS determine language skills. The Capute scale was found to be highly correlated with the Bayley Scales of Infant Development-Mental Scale (BSID) (r = 0.89; 95%CI:0.83 to 0.93) (29–32). It is the only cognitive development measurement available in the Thai language.
Statistical analysis
Each demographic characteristic was presented as a mean and a standard deviation (SD) for continuous variables and as a frequency and percentage for the categorical variables. The effect of  non-parental child rearing on cognitive development being quantified by the mean difference of the Capute scale which drew a comparison between children who reared by parent and who reared by non-parent there were grandparents and other were analyzed using simple linear regression. This comparison serves as an exploratory effect of each principal  care giver without adjustment for effects of other factors. A univariate analysis for assessing the effects of selected factors on the Capute scale was also done, using simple linear regression. From these analyses, variables with p <0.25 were included in the initial multiple regression model. From the final multiple linear regression model, the effect of principal  care giver on the Capute scale was estimated. The magnitude of the effect was presented as the mean difference with its 95%CI adjusted for the effects of: principal  care giver, Caregiver factors (i.e., principal caregiver, age, education, occupation), child factors (i.e., born area, gender, birth weight, gestational age, weight, hospital admission, and number of sibling) and dimension of child rearing (i.e., Warmth, Cohesion, Clear communication and Attachment, Monitoring, Confrontation and Consistent-Contingent). All analyses were done using Stata version 12 (StataCorp, College Station, TX). The significance level was set at 0.05 and all tests were two-sided.

Results
Demographic Characteristics of child  care giver and children
The principal care giver  more than half were  parents; mother 60.4% and father 1.7% .Mean age of  them were 26.9 years(ranged: 13:48), most of them (58.0%,) had finished commercial college/University and  occupation were labor 75.0% .The proportion of girls and boys were 50.2 and 49.8 from the four regions of Thailand (the North, the South, the Northeast, and the Central plain) as well as from Bangkok Metropolitan, with a mean BW of 3051.7451.7grams ,GA  (38.7) weeks, Never admitted in hospital (90.0%) and most (79.7) had one  sibling . 
(Table 1).








Table 1. Demographic characteristics presented as percentage unless specified otherwise

	Characteristics
	Total
( n=4,116)
	Percentage

	Child care giver
	
	

	Principal care giver
	
	

	 (
0
)   Father
	71
	1.7

	   Mother
	2,484
	60.4

	 (
1
)   Grandfather
	83
	2.0

	   Grandmother
	1,052
	25.6

	 (
2
)  Uncle Aunt
	160
	3.9

	  Other
	266
	6.5

	Age	
	
	

	   14-27
	2,044  
	49.8

	   28-48
	2,058  
	50.2

	   Total
	4,102
	100

	    Mean (SD)
	26.9(6.6)
	

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

	Education
	
	

	   Illiterate/ Primary school
	962
	21.0

	   Secondary school
	962
	21.0

	  Commercial college/University
	2,373
	58.0

	Occupation
	
	

	   Non work
	735
	18.0

	   Official
	288
	7.0

	   Labor
	3,068
	75.0

	Children
	
	

	 Born area
	
	

	    North         
	759
	18.4

	    Northeast       
	1061
	25.8

	    Central         
	853
	20.7

	    South         
	772
	18.8

	    Bangkok         
	671
	16.3

	 Gender
	
	

	     Girl
	2,059
	50.2

	     Boy
	2,039
	49.8

	    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)
	



	Table 1. Demographic characteristics presented as percentage unless specified otherwise (cont.)


	Characteristics
	Total
( n=4,116)
	Percentage

	   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)
	

	
	
	



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,  and 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. (Warmth)
	
	

	Yes
	1,536
	96.6

	No
	54
	3.4

	Total
	1,590
	100

	Tell a story, Music, Croon, Cradle to sleep,
 (Cohesion)
	
	

	Yes
	    21
	0.7

	No
	2,884
	99.3

	Total
	    3,905
	

	Warned (Clear communication )
	
	

	Yes
	     21
	0.7

	No
	2,884
	99.3

	Total
	 3,905
	

	Touch to sleep  (Attachment)
	
	

	Yes
	2,327
	56.6

	No   
	1,784
	43.4

	Total
	4,111
	100

	Demandingness
	
	

	Stimulating teaching (Monitoring)
	
	

	Yes
	235
	5.7

	No	
	3,879
	94.3

	Total                   
	4,114
	100

	
	
	

	
	
	

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


	Dimensions
	n=4,116
	Percentage


	Playing with toys and teaching (Confrontation)
	
	

	Yes
	1,615
	39.9

	No
	2,429
	60.1

	Total
	4,044
	100

	 Held, Singing to sleep (Consistent- Contingent)
	
	

	Yes
	41
	1.2

	No	
	3,435
	98.8

	Total
	3,476
	100

	
	
	




Developmental quotient of children 
The finding revealed of child development for total score that (116.5±15.7). For CAT (125.5±19.1) and for CLAMS  (107.5±19.0) (Table.3)

Table 3. Developmental quotient by Capute Scales

	Developmental quotient
	n
	Mean

	SD
	Median
	Min
	Max

	For Total score
	3,864
	116.5
	15.7
	117.1
	56.3
	200.0

	For CAT
	3,896
	125.5
	19.1
	125.8
	55.8
	240.0

	For  CLAMS
	3,904
	107.5
	19.0
	108.3
	35.8
	183.3

	
	
	
	
	
	
	



Developmental scores can divide scores different levels, including scores <90 mean delayed development and ≥ 90 mean normal development. So for total score children had delayed development 4.7%, for CAT 2.9% and for CLAMS 15.8%.

Characteristics on cognitive development

For Total score. Result from univariate analysis revealed that children had a significantly lower  Capute scale, with a considerably stronger effect, according to a mean difference of greater than two scores; if they were reared by non-parental care giver; grandparent (mean difference = -0.6, 95%CI: -1.8 to 0.5)and the others (mean difference = -3.0,95%CI: -4.7 to -1.4),p = 0.002 and, born in urban area (mean difference = -15.9, 95%CI: -16.9 to -15.0, p <0.001) , girl (mean difference = -2.1, 95%CI: -3.1 to-1.1,p = <0.001), low birth weight(mean difference = -4.1, 95%CI: -5.9 to -2.2, p = <0.001), preterm (< 37 wks) (mean difference = -2.9 ,95%CI: -4.8 to -1.1, p = 0.002) and had been hospitalized (mean difference = -2.5 ,95%CI: -4.2to -0.9, p = 0.003). (Table 4.)
For CAT. from univariate analysis revealed that children had a significantly lower  Capute scale, with a considerably stronger effect, according to a mean difference of greater than two scores; if they were reared by non-parental care giver; grandparents (mean difference = -3.4, 95%CI: 5.4 to1.4, p = 0.004), born in urban area (mean difference = -14 ,95%CI: -15.2 to -12.8, p <0.001), low birth weight(mean difference = -5.2, 95%CI: -7.4 to -2.9, p = <0.001), preterm (mean difference = -3.1, 95%CI: -5.3 to -3.9, p = 0.007), and had been hospitalized (mean difference = -2.5, 95%CI: -4.4 to – 0.5, p = 0.016). (Table 4.)
For CLAMS. from univariate analysis revealed that children had a significantly lower  Capute scale, with a considerably stronger effect, according to a mean difference of greater than two scores; if they were reared by non-parental care giver; grandparent (mean difference = -2.5, 95%CI: -3.9 to -1.2) and the others (mean difference = -2.7,95%CI: -4.7 to -0.7),p <0.001  and, born in urban area (mean difference = -14 ,95%CI: -15.2 to -12.8, p <0.001), low birth weight (mean difference = -5.2 ,95%CI: -7.4 to -2.9, p <0.001), preterm (mean difference = -3.1,95%CI: -5.3 to -3.9, p= 0.007) and had been hospitalized (mean difference = -2.5 ,95%CI: 4.4 to – 0.5, p= 0.016)(Table 4.)

Dimensions of child rearing on cognitive development

Among these for Total score in Responsiveness dimension; Clear communication item had the largest effects, with  a mean difference of -8.2 (95%CI: -12.8 to -3.7) and cohesion(mean difference = -8.2 ,95%CI: -12.8 to -3.7) ,followed by Warmth (mean difference = -8.2, 95%CI: -12.8 to -3.7) and Attachment  (mean difference =-2.5,95%CI: -3.5 to -1.5) and Demandingness; Consistent-Contingent had the largest effects, with  a mean difference of -8.1 (95%CI: -12.9 to-3.2) by contrast, children who did not got Confrontation had a significantly higher Capute scale than those who  got (p =0.005); however, these findings have not yet accounted for the effects of other factors. For CAT in Responsiveness dimension; Warmth had effects, with  a mean difference of -6.0 (95%CI: -11.4 to -0.6). and Demandingness; Consistent-Contingent had effects, with  a mean difference of -6.2 (95%CI: -12.1 to -3.0) by contrast, children who did not got Monitoring Confrontation had a significantly higher Capute scale than those who  got (p =0.002); however, these findings have not yet accounted for the effects of other factors. For CLAMS in Responsiveness dimension; Cohesion had the largest effects, with  a mean difference of -18.9 (95%CI: -26.5 to
 -11.3) and Clear communication (mean difference = -18.9, 95%CI: -26.5 to -11.3),followed by Warmth (mean difference = -8.2, 95%CI: -12.8 to -3.7) and Attachment (mean difference = -4.1, 95%CI: -5.3 to  -3.9) and Demandingness; Consistent-Contingent had the largest effects, with  a mean difference of -9.4 (95%CI: -15.2to
-3.6) by contrast, children who did not got Monitoring had a significantly higher Capute scale than those who  got (p <0.001); however, these findings have not yet accounted for the effects of other factors. (Table 5).


Non-Parental Child rearing on cognitive development 

The multivariable analysis incorporated the following variables in the final multiple regression model (a) child caregiver factors (b) child factors, and (c) dimensions of child rearing. For Total score, adjusted for the effects of: principal care giver, age, education, child born area, gender, birth weight, gestational age, hospitalization, and dimension of child rearing item: warmth, cohesion, attachment, monitoring and Consistent-Contingent (R2= 29.0%). Found that non-parental child rearing was inconclusive; grandparent (mean difference = -0.5 ,95%CI: -2.6 to 1.6, p = 0.618) and  the others (mean difference = -0.2 ,95%CI: -3.4 to 2.9, p = 0.618). For CAT, adjusted for the effects of: principal care giver, age, education, child born area, gender, birth weight, gestational age, hospitalization, and dimension of child rearing item: warmth, cohesion, attachment, monitoring, consistent-contingent, and confrontation  (R2= 19.6 %). Found that non-parental child rearing was inconclusive; grandparent (mean difference = 0.8 ,95%CI: -1.4 to 3.1, p = 0.469) and  the others (mean difference = -0.4 ,95%CI: -3.6 to 2.9, p = 0.469).  And For CLAMS , adjusted for the effects of: principal care giver, education, child born area, gender, birth weight, gestational age, hospitalization, and dimension of child rearing item: warmth, cohesion, attachment, monitoring, consistent-contingent, and confrontation(R2= 26.9 %).. Found that non-parental child rearing had inconclusive, grandparent (mean difference = -2.8 ,95%CI: -5.5 to 0.0, p = 0.051) and  the others (mean difference = -1.0 ,95%CI: -5.2 to 3.1, p = 0.051). 
When analyzed with logistic regression all of Total score, CAT and CLAMS inconclusive too. (Table.6 )
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Table4. Linear regression tests for characteristics on Capute scale

	
Characteristics
	Total score
	CAT
	CLAMS

	
	Total
    n
	Mean
(SD)
	Mean diff.
	95%CI
	P-value
	Total
    n
	Mean
(SD)
	Mean diff.
	95%CI
	P-value
	Total
    n
	Mean
(SD)
	Mean diff.
	95%CI
	P-value

	Principal care giver
	
	
	
	
	0.002

	
	
	
	
	0.004

	
	
	
	
	<0.001

	   parents
	
2,401
	117.0
(15.3)
	0
	0
	
	
2,413
	125.5
(18.4)
	0
	0
	
	2427
	108.4(18.7)
	0
	0
	

	   Others
	
390
	113.9
(17.1)
	-3.0
	-4.7 to
 -1.4
	
	
397
	122.0
(20.0)
	1.2

	-0.1 to 2.6
	
	394
	105.7(20.0)
	-2.7

	-4.7 to -0.7
	


	   Grandparents
	
1,073
	116.3
(16.0)
	-0.6
	-1.8 to
   0.5
	
	
1086
	126.7
(19.9)
	-3.4

	5.4 to
1.4
	
	1083
	105.9(19.2)
	-2.5
	-3.9 to -1.2
	

	Age	
	
4,086
	27
(6.2)
	-0.1

	-0.2 to 
   0.0
	0.005

	
4,086
	27
(6.2)
	-0.2

	-0.3to 0.1
	<0.001
	
4,086
	27
(6.2)
	-0.004

	-0.1 to 0.1
	0.938


	Education
	
	
	
	
	<0.001
	
	
	
	
	<0.001
	
	
	
	
	0.001

	Commercial
college/Universiy
	
2210
	115.2
(16.3)
	0
	0
	
	
2234
	123.8
(19.1)
	0
	0
	
	2234
	106.6(19.9)
	0
	0
	

	  Secondary school
	
714
	117.4
(16.2)
	2.2

	  2.7 to 
   5.1
	
	
716
	125.0
(19.0)
	1.2

	-0.4 to 2.8
	
	723
	109.6(19.0)
	3.0

	1.4 to 4.6
	

	  Illiterate/ Primary school
	
917
	119.1
(13.5)
	3.9

	0.8-3.5
	
	
922
	130.1
(18.4)
	6.3

	4.9 to 7.8
	
	924
	108.1(16.4)
	1.5

	0.0 to 2.9
	

	Occupation
	
	
	
	
	0.811
	
	
	
	
	0.972
	
	
	
	
	0.339

	  Non work
	
680
	116.8
(16.2)
	0
	0
	
	
686
	125(19.5)
	0
	0
	
	688
	108.2(19.4)
	0
	0
	

	  Official
	
268
	116.9
(16.5)
	0.0

	-2.2 to 2.2
	
	
269
	(19.0)
	-0.2

	-2.9 to 2.5
	
	271
	108.6(21.1)
	0.4

	-2.2 to 3.1
	

	  Labor
	
2,893
	116.5
(15.5)
	-0.4
	-1.7 to  
   0.9
	
	
2917
	125.6
(19.0)
	0.1

	-1.5 to 1.7
	

	2922
	107.3(18.7)
	-0.9

	-2.7 to 0.7
	

	Area
	
	
	
	
	<0.001
	
	
	
	
	<0.001
	
	
	
	
	<0.001

	   Rural  
	2,546
	121.9
(13.8)
	0
	0
	
	
2,560
	130.3
(18.5)
	0
	0
	
	2575
	113.5(16.9)
	0
	0
	

	   Urban
	
1,318
	106.0
(13.7)
	-15.9
	-16.9
to -15.0
	
	
1336
	116.3
(16.7)
	-14.0
	-15.2 to 
-12.8
	
	1329
	95.7
(17.2)
	-17.8
	-19 to -16.7
	

	Gender
	
	
	
	
	<0.001
	
	
	
	
	0.248
	
	
	
	
	<0.001

	 Boy
	
1,925
	115.4
(16.0)
	0
	0
	
	
1934
	125.8(18.4)
	0
	0
	
	1949
	105.8(19.1)
	0
	0
	

	Table4. Linear regression tests for characteristics on Capute scale (cont.)


	Characteristics
	Total score
	CAT
	CLAMS

	
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.

	Girl
	1939
	117.5
(15.4)
	-2.1
	-3.1 to
-1.1
	
	
1962
	125.1
(19.7)
	-0.7
	-1.9 to
0.5
	
	1955
	109.1(18.8)
	-3.4

	-4.6 to -2.2
	

	Birth weight
	
	
	
	
	<0.001
	
	
	
	
	<0.001
	
	
	
	
	0.010

	   Normal
	3287
	116.9
(15.6)
	0
	0
	
	3314
	126.0(18.9)
	0
	0
	
	3319
	107.8(18.9)
	0
	0
	

	   Low (< 2,500)
	303
	112.9
(16.7)
	-4.1

	-5.9 to -2.2
	
	304
	120.8(19.4)
	-5.2

	-7.4 to -2.9
	
	307
	104.9(20.3)
	-2.9

	-5.2to 0.7
	

	Gestational age
	
	
	
	
	0.002

	
	
	
	
	0.007

	
	
	
	
	0.009


	   Term	
	3248
	117.0
(15.6)
	0
	0
	
	3276
	126.0(18.9)
	
	
	
	3279
	108.
(18.9)
	0
	0
	

	   Preterm (< 37)
	308
	114.1
(16.4)
	-2.9

	-4.8 to -1.1
	
	309
	122.9(20.3)
	-3.1

	-5.3 to -3.9
	
	314
	105.1(19.8)
	-2.9

	-5.1 to 0.7
	

	Hospital admission
	
	
	
	
	0.003

	
	
	
	
	0.016

	
	
	
	
	0.003


	   No
	3472
	116.8
(15.8)
	0
	0
	
	3502
	125.7(19.0)
	0
	0
	
	3505
	107.8(19.0)
	0
	0
	

	   Yes
	390
	114.2
(15.2)
	-2.5

	-4.2to -0.9
	
	392
	123.3(19.2)
	-2.5

	-4.4 to – 0.5
	
	397
	104.8(18.9)
	-3.0

	-4.9 to 
– 1.0
	

	Number 
of sibling
	
	
	
	
	0.627

	
	
	
	
	0.250

	
	
	
	
	0.591


	   <=1
	3075
	116.4
(15.8)
	0
	0
	
	3099
	125.3(19.2)
	0
	0
	
	3106
	107.5(19.2)
	
	
	

	    2+
	789
	116.7
(15.4)
	0.3

	-0.9 to 1.5
	
	797
	126.2(18.8)
	0.9
	-0.6 to 2.4
	
	798
	107.1(18.2)
	-0.4

	-1.9 to 1.1
	






Table 5. Univariate analysis for assessing the effects scale of dimensions of child rearing using the Capute scale

	Dimensions
of child rearing

	Total score
	CAT
	CLAMS

	
	Total
    n
	Mean
(SD)
	Mean diff.
	95%CI
	P-value
	Total
    n
	Mean
(SD)
	Mean diff.
	95%CI
	P-value
	Total
    n
	Mean
(SD)
	Mean diff.
	95%CI
	P-value

	Responsiveness
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  Hug or Kiss, compliment, Happy smiling or clapping.
(Warmth)	
	
	
	
	
	<0.001
	
	
	
	
	0.029

	
	
	
	
	<0.001

	
Yes
	1443
	119.4(15.8)
	0
	0
	
	1460
	126.8(18.7)
	0
	0
	
	1456
	111.9(20.0)
	0
	0
	

	
No
	48
	111.2(16.4)
	-8.2

	-12.8 to
 -3.7
	
	48
	120.8(19.8)
	-6.0

	-11.4 to 
-0.6
	
	48
	101.6(19.3)
	-10.3

	-16.1 to 
-4.6
	

	Tell story,Music, Croon, Cradle to sleep (Cohesion)
	
	
	

	
	0.010

	
	
	
	
	0.639

	
	
	
	
	<0.001

	
Yes
	21
	123.7(15.0)
	0
	0
	
	21
	123.3(19.5)
	0
	0
	
	21
	124.1(22.1)
	0
	0
	

	
No
	2705
	115.3(15.1)
	-8.5

	-14.9 to
 -2.0
	
	2727
	125.3(19.0)
	2.0

	-6.2 to 
10.1
	
	2728
	105.2(17.7)
	-18.9

	-26.5 to
 -11.3
	

	Warned (Clear communication )
	
	
	
	
	0.010

	
	
	
	
	0.639

	
	
	
	
	<0.001

	
Yes
	21
	123.7(15.0)
	
	
	
	21
	123.3(19.5)
	0
	0
	
	21
	124.1(22.1)
	0
	0
	

	
No
	2705
	115.3(15.1)
	-8.5

	-14.9 to 
-2.0
	
	2727
	125.3(19.0)
	2.0

	-6.2 to 10.1
	
	2728
	105.2(17.7)
	-18.9

	-26.5 to
 -11.3
	


	Touch to sleep (Attachment)
	
	
	

	
	<0.001
	
	
	
	
	0.227
	
	
	
	
	<0.001

	
Yes
	2189
	117.6
(16.2)
	
	
	
	2209
	125.8(19.4)
	
	
	
	2213
	109.2(19.7)
	0
	0
	

	
No
	1674
	115.1(14.9)
	-2.5

	-3.5 to 
-1.5
	
	1686
	125.0(18.6)
	-0.7

	-2.0 to
0.5
	
	1690
	105.2(17.8)
	-4.1

	-5.3 to 
3.9
	

	

Table 5. Univariate analysis for assessing the effects scale of dimensions of child rearing using the Capute scale (cont.)


	Dimensions
of child rearing

	Total score
	CAT
	CLAMS

	
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.
	Total
    n
	Mean
(SD)
	Mean diff.

	Demandingness
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stimulating teaching (Monitoring)
	
	
	
	
	0.005

	
	
	
	
	0.002

	
	
	
	
	<0.001

	
Yes
	225
	113.6(15.2)
	0
	0
	
	227
	121.8(19.0)
	0
	0
	
	229
	105.4(17.9)
	0
	0
	

	
No
	3637
	116.7(15.7)
	3.1

	1.0 to 
  5.2
	
	3667
	125.7(19.0)
	4.0

	1.4 to 
  6.5
	
	3673
	107.6(19.1)
	2.2

	-0.4 to 
   4.7
	

	Playing with toys and teaching
 (Confrontation)
	
	
	
	
	0.850

	
	
	
	
	0.168

	
	
	
	
	0.074


	
Yes
	1525
	116.6(15.6)
	0
	0
	
	1538
	124.9(18.7)
	0
	0
	
	1538
	108.2(19.2)
	0
	0
	

	No
	2275
	116.5(15.8)
	-0.1
	-1.1 to   
 0.9
	
	2293
	125.7(19.1)
	0.9

	0.4 to 
  2.1
	
	2302
	107.1(18.9)
	-1.1

	-2.3 to 
   0.1
	

	Held, Singing to sleep (Consistent,Contingent)
	
	
	
	
	0.001

	
	
	
	
	0.039

	
	
	
	
	0.002


	
Yes
	40
	124.7(16.1)
	
	
	
	40
	132.1(21.0)
	0
	0
	
	41
	116.8(19.9)
	0
	0
	

	
No
	3222
	116.7(15.6)
	-8.1
	-12.9 to
-3.2
	
	3248
	125.9(18.9)
	-6.2

	-12.1 to 
-3.0
	
	3254
	107.4(18.8)
	-9.4

	-15.2to
-3.6
	



[bookmark: _GoBack]Table 6. Multiple linear regression and logistic regression assessing the effects of factors on the Capute scale 

	Characteristics

	Total
n
	Mean
(SD)
	Mean diff.
	P-value

	
	
	
	Crude
	Adjusted 
	95%CI
	

	
	Total score

	
Primary caregiver
	
	
	
	
	
	0.618


	  
 Parents
	
2,401
	117.0
(15.3)
	0
	0
	0
	

	  
Grandparents
	
1,073
	116.3
(16.0)
	-0.6
	-0.5

	-2.6 to 1.6
	

	  
 Others
	
390
	113.9
(17.1)
	-3.0
	-0.2

	-3.4 to 2.9
	

	   
	CAT

	
Primary caregiver
	
	
	
	
	
	0.469


	   
Parents
	
2,413
	125.5
(18.4)
	0
	0
	0
	

	
Grandparents
	
1086
	126.7
(19.9)
	-3.4

	0.8

	-1.4 to 3.1
	

	   
Others
	
397
	122.0
(20.0)
	1.2

	-0.4

	-3.6 to 2.9
	

	   
	CLAMS

	
Primary caregiver
	
	
	
	
	
	0.051


	  
 Parents
	2427
	108.4
(18.7)
	0
	
	
	

	
Grandparents
	1083
	105.9
(19.2)
	-2.5
	-2.8

	-5.5 to
0.0
	

	   
Others
	394
	105.7
(20.0)
	-2.7

	-1.0

	-5.2 to
3.1
	

	
	
	
	
	
	
	

	
	Total
n
	%
Delay
	Crude OR
	Adjusted OR
	95%CI
	P-value

	
	Total score

	Primary caregiver
	
	
	
	
	
	0.837

	   Parents
	2,401
	4.1
	1
	1
	-
	

	   Grandparents
	1,073
	5.2
	1.3
	1.1
	0.5-2.2
	

	   Others
	390
	7.2
	1.8
	1.0
	0.4-2.4
	

	
	CAT

	Primary caregiver
	
	
	
	
	
	0.703

	   Parents
	2,413
	2.7
	1
	1
	-
	

	Grandparents
	1,086
	2.8
	1.0
	0.9
	0.6-1.5
	

	   Others
	397
	4.5
	1.0
	1.2
	0.7-2.2
	

	
	CLAMS

	Primary caregiver
	
	
	
	
	
	0.723

	   Parents
	2,427
	14.0
	1
	1
	-
	

	Grandparents
	1,083
	17.8
	1.3
	0.9
	0.6-1.4
	

	   Others
	394
	20.8
	1.6
	1.0
	0.6-1.7
	


Discussion

Thai society changed to modernization, parents of the child immigrated to work in the industrialized areas. This meant that parents left their children behind with the non-parental. The study found that The finding revealed of child development  for Total score that (116.5±15.7). For CAT (125.5±19.1) and for  CLAMS  (107.5±19.0) and on Capute scale Total score children who reared by non-parental had a significantly lower  Capute scale than those reared by parents. When divided scores  different levels the study found that children delayed of cognitive development were 182 (4.71% ) and on Capute scale Total score and ClAMS children who reared by non-parental had times chance of being  delayed cognitive development  than those reared by parents. Which was congruent with the studies by Nanthamongkolchai et.al,2009 (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 caregiver factor, child factor, and dimensions of child rearing variants by linear regression and logistic regression pointed out that the child reared by non-parental had inconclusive. That is because the result is different from zero were not statistically significant. But the direction slightly to the right. Is a Non parental child-rearing is likely that children will have reduced cognitive analysis than children reared by parental. And 95% CI of the study. Can not make that conclusion. That was reared by a non-parental negative impact on children. (Inconclusive finding). If studies with sample sizes greater the confidence intervals is narrower and is likely to have a statistically significant result. The minimum value of the conviction may be higher than zero. In addition 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 care a wide variety of children and the important reasons to explain this phenomenon is. If children with genetically normal, complete physical and neurological conditions. Would be ready to learn and develop as society changes.(35). 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 non-parental.

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 non-parental was at substantial risk for of lower cognitive development score 

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; emphasized caregiver to Interactive talking, exhortations to children to observe things and people ,hug or kiss, compliment and happy smiling or clapping with 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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