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Abstract:
Development in medical intervention has significantly decreased the mortality rates for children with complex congenital heart disease (CHD) but among these survivors with complex heart disease there occurs a unique pattern of neuro-developmental and neuropsychology impairment characterized social interaction impairment, impulsive Behavior, and impaired executive functions. Presence of behavioral problem is found significantly high in pediatric population with chronic illness than children with absence of chronic illness. Sample and sampling: The sample of 200 children with congenital heart defect was selected between age group 4-8 years using multistage stratified sampling. Method: The childhood psychopathology measurement schedule (CPMS) by Dr. Savitha Malhotra was used for assessing Behavioral problems present in children with CHD. “Pre- Post experimental design was used to investigate the study and the results were statistically analyzed using paired T test. Result: The result revealed that the effectiveness of intervention program to retrain Behavior showed high significance. Conclusion: With increased survival rates, the aim of the intervention and research based on clinical practices gets a shift from short term medical assessment to long term assessment and intervention of morbidity.
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1. Introduction: 
1.1 Congenital heart Defect (CHD):

The Congenital Heart Disease is a birth defect which affects the heart structure and corresponding blood vessels. These are primarily seen in children. Congenital heart defects make up the largest portion of heart disease among children. It affects new-borns and account for a high proportion of infant mortality worldwide, witnessing an advanced progression of treatment and management.[1] Improvement in technology have made diagnosis evident that the birth defect can be screened even before the birth of the child. With available medical facilities over 75% of infants born with CHD can survive beyond the first year of life and many can lead near normal lives thereafter. However, this privilege of early identification and timely treatment is restricted only to children of developed countries. Recent development in Medico surgical progression had led to decrease in mortality rate but lack of identification, early screening and intervention increase the risk of neurodevelopmental and neuropsychological problems in children affecting their wellbeing and quality of life [2]India has 440 million children. About twenty seven million children are born annually in India, however nearly two million of them don't live to the age of five. It is estimated that a one lakh twenty five thousand children are born each year with congenital heart condition [3]
1.2 Prevalence 

The birth prevalence of congenital heart disease is estimated as 9/1000 more than 2,00,000 children are born with CHD in India. Currently advanced cardiac care is available to only a minority of such children. A number of cardiac centres have been developed over the last 10 years. However, most are in the private sector, and are not geographically well-distributed. Challenges to paediatric cardiac care include financial constraints, health-seeking Behavior of community, and lack of awareness. Government of India is taking a number of steps for improving health of children through its various program and schemes that are likely to benefit children with congenital heart disease, especially those who are vulnerable and marginalized[4]
1.3 Causes 

The causes of congenital heart defect is usually multifactorial which means that "many factors" (multifactorial) are involved in causing the birth defect. The factors are usually both genetic and environmental.

Conditions such as Downsyndrome exhibit higher incidence of infant heart malformations Chromosomal problems that result in genetic syndromes.30% 0f Children with abnormalities in chromosomes reported having cardiac defect[5] Congenital heart defect are frequently associated with non-cardiac defects in malformation syndromes and are classified according to the causes, such as

1. Chromosome abnormalities                                                                                                          2. Single gene or gene pair abnormalities
1.4 Neurological deficit in CHD 

Heart and brain develop simultaneously at same period. Hence defect in one organ may cause defect on another. It is perhaps not surprising that disruption of organogenesis in one organ will impact the development of the other. A defect in the heart indicates to insufficient blood supply to the brain. Newborns with congenital heart condition show a high frequency of non- inheritable focal brain injury. [6]These brain damages often lead to problems in domains of neurodevelopmental and neuropsychological dysfunction affecting cognition, Behavior, thinking, and learning. 
1.5 Epochs of brain development and neuropathology in congenital heart defect:

The Development of the brain is highly lively process. It involves timing and orchestration of higher cellular events. Development of brain is a long process which begins at third week of gestation and development continues to life long. After birth, during the first five years there is 100% increase in brain volume. Individual with congenital heart defect are at risk of altered brain development and pathological insults which may result in poor neurological outcomes. It varies from motor delay and later on progression affects the language, social and finally the executive functioning[7]Some  children have unaffected or undisturbed milestone till they reach the school age. As soon as they reach the school age, the child starts to exhibit deficits in neurodevelopment and neuropsychological domains.  Many children also struggle with emotional and Behavioral disturbances which vary from mild to severe. Most of the aspects of neurodevelopment and neuropsychology delays start to reveal its impact only during the school-age. The spectrum of neurodevelopment al and neuropsychological impairment is wide and leads to spectrum of multivariate developmental delay. 
1.7 Behavioral Problems of children with congenital heart defect 

Presence of behavioral problems among children with CHD is more when compared with children without chronic illness. Behavioral problems in children can be classified into externalizing Behaviors and internalizing Behaviors. Externalizing Behaviors are marked by defiance, impulsivity, hyperactivity, disruptiveness, aggression and antisocial features. Internalizing Behaviors are evidenced by withdrawal, dysphoria and anxiety. [8]
CHD children show worsen behavioural and emotional problems irrespective of type, duration and severity of the condition. Irrespective of the severity of the heart disease, the congenital heart disease patients exhibited more Behavioral problems. [9-13]
A large number of children with surgically operated congenital heart diseases are probably to survive longer. This population is at higher risk to develop emotional and Behavioral issues. Several medical factors could place congenital heart defect children at redoubled risk of developing later adjustment issues. These children show a raised feeling of inferiority and of basic anxiety and a lot of impetuous Behavior .They have low self-esteem and depression and are at specific risk for poor school adjustment .Withdrawn aggressive Behavior, physical complaints, depression and anxiety seen.

2. Methodology  

2.1 Material and Methods
The study was conducted to assess the Behavioral and emotional problem among congenital heart defect children and determine the effectiveness Behavior training among congenital heart disease affected children.
2.2 Objectives of the study
For the current examination, the accompanying objectives were defined:
1. To assess the Behavioral and emotional problem among children with congenital heart defect

2. To determine the effectiveness of Behavioral training among congenital heart defect children 

2.3 Hypothesis of the study 
Based on the previous studies, the following hypothesis was formulated and was tested:
H1.
There will be an improvement in factors of Behavior and emotion after neuropsychological retraining process among congenital heart disease affected children 

2.4 Participants
The sample consists of total of 200children between the age group of 4-8 years selected using multistage stratified sampling technique. 

2.5 Tools for data collection 
a. Demographic form

The  demographic  form  was  put  in  place  to  elaborate  on  the  information  pertinent  to  the study. The demographic forms consist of general information and socio-demographic factors such as type of family, educational qualification of mother, occupation of the mother.
b. Childhood Psychopathology Measurement Schedule (CPMS): It is an Indian adaptation of Child Behavior Checklist (CBCL; Achenbach & Rescorla2001), for using it on Indian population. The only scale that has been systematically standardized studied in India. 
2.6. Structure of the Research

The present investigation adopted an experimental design, described as “Pre- Post experimental design with control group”. In this design, the procedure assured that all subjects have the same chance of being in the experimental or control group. Because of strict random assignment of subjects, it is assumed that the two groups are equivalent on all important dimensions and that there are no systematic differences between the two groups. The pre-test is administered to all subjects in both groups- experimental and control and ensure that both groups experience the same conditions except that in addition the experimental group experiences the intervention.

The experimental group undergoes the treatment program or designed intervention of interest. Researchers then find the variations between the two groups on a selected outcome. The post-test is administered to all subjects in both groups .Likewise this experimental study is carried out to assess the effectiveness of neuropsychological retraining of cognition and intelligence, emotion and Behavior and temperament among female children. 

2.7 Procedure 
200 samples consist of both who have undergone either surgical or conservative treatment. The sample of N=200 consisted of 4 years (N=52), 5 years (N=51), 6 years (N=44),7 years (N=39), 8 years(N=14).  The Parents were clearly explained about the complete procedure and a signed parent consent form was collected.200 samples underwent basic line demographic assessment followed by inventory of standardized psychological scale named the childhood psychopathology measurement schedule (CPMS) was used to assess Behavior and emotion. The samples were divided randomly into experimental group- 100 samples, of age group 4 years (N=25), 5 years (N=27), 6 years(N=21),7 years (N=20), 8 years(N=7).and control group of 100 samples .Assessment was conducted on all 200 samples. This assessment was considered as Pretest assessment. 100 samples of experimental group and were given neuropsychological Behavioral retraining for 30 days 2-3 hours/ day. Parents along with the children have participated in the training. Post training, posttest assessment of three scales was conducted. The values were tabulated for analysis and interpretation.
3. Statistical Analysis:

The  data  collected  was  analyzed  and  quantitative  analysis  was  done  through  statistical techniques  which  included: (1)  Mean  and  SD (2)  t-test  Here, we use the statistical package of social sciences (SPSS21stversion).
4. Results:

Table: 1 summarizes the demographic characteristics of the samples from information provided by the parents (N = 200)
	S.No
	Variables
	Group
	N
	%

	1.
	Age(Years)
	4Years

5Years

6Years

7Years

8Years 
	52

51

44

39

14
	26.0%

25.5%

22.0%

19.5%

7.0%

	2.
	Type of family
	Nuclear Family

Large Family
	171

29
	85.5%

14.5%

	3.
	Educational Qualification of Mother 
	Illiterate 

Primary 

Higher Secondary 

Graduate and above 
	8

17

76

99
	4.0%

8.5%

38.0%

49.5%

	4.
	Occupation of Mother 
	Unemployed 

Semi/Part time- employed 

Full Time -employed
	37

50

113
	18.5%

25.0%

56.5%


The socio-demographic characteristics of the sample (Table 1) shows that, in a total sample of 200 female children with congenital heart defect 26.0%  of the  children were in  the age group 4years ,followed by 5 years (25.5%), 6 years (22.0%),7 years(19.5%) and 8 years(7.0%) .Majority (85.5%) of the children hailed from the nuclear families and rest of them (14.5%) were large family background. On basis of educational qualification of the mother 4.0% were Illiterate,8.5%  were primary level in education, 38.0% belong to higher secondary level of education and 49.5% were graduate and above. Regarding to the occupation of the mother 18.5% were unemployed or house wives 25.0% were part time employees and 56.5% were full time employed. 
Table 2: The overall analysis of Behavior and emotion before and after retraining process 
	Childhood Psychopathology scale Pre –Test
	Childhood Psychopathology scale Post – Test
	‘t’ value
	p-value

	Mean
	N
	SD
	SE
	Mean
	N
	SD
	SE
	
	

	23.15
	200
	5.54
	0.39
	35.73
	200
	13.57
	0.95
	±13.05
	0.00*


*-Significant 
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Figure1:Overall analysis of Pre and Post mean scores of Child hood psychopathology scale 

The Childhood psychopathology scale score pre-test and post-test intervention for 200 samples was analyzed using paired t- test. The scores showed significant difference between pre-test (M= 23.15 S.D=0.391) and post-test (M=35.73 S.D=13.57) . The post-test compared to the pre-test, with the t score= (13.05, being significant at the 0.00 level. This result suggests that when an intervention program is introduced to train and modify behavior the group scores on Childhood Psychopathology Schedule increased revealing improvement in Behavior and emotion. Thus the hypothesis 1 stating that “There will be an improvement in Behavior and emotion after retraining process among congenital heart disease affected children” is accepted 
5.  Discussion 
The objective of the research study was to evaluate the effectiveness of Behavioral interventions among children with CHD.  Hypothesis 1 states (H1) that there will be an improvement in factors of Behavior and emotion after neuropsychological retraining process among congenital heart disease affected children, According to table 2, a significant difference was found in the improvement of Behavior and emotion after retraining process among congenital heart disease affected children. The neuropsychological retraining was effective when Behavior and emotional factors were trained. Early introduction of behavioral and emotional intervention show success rates with positive correlation than late interventional programs i.e. 9-12years. These findings are in accordance with the study of BenItzchak and Zachor, (2007) stating training behavior through Behavior programs have shown highly significant outcome in pediatric population with neuropsychological and developmental deficits. [14]
6.  Conclusion
Nonexistence of standardized practical guidelines for assessment and treatment of these impairments in spite of well documented presence of developmental delay in CHD and lack of professional efforts on creating these guidelines leads to late identification and interventions. Structured protocols shall provide the clinicians about the existence of these disabilities in CHD population hence the treatment procedure will be multidisciplinary which appreciates early screening and interventional process in all dimensions decreasing risk of late screening and related quality of life and wellbeing. This paves a futuristic pathway in treatment of congenital heart disease where the Physician and Psychologist work together to deliver the treatment as a whole.
7. Limitation
a) The study could not include the focus on large number of children with congenital heart defect due to limitation of time. 

b) The Study did not consider children who are psychologically handicapped

c) The study was based on the intervention program including the parent and child hence the sample was limited to small number.

Reference

[1] Karsdorp PA, Everaerd W, Kindt M, Mulder BJ. Psychological and cognitive functioning in children and adolescents with congenital heart disease: a meta-analysis. J Pediatr Psychol. 2007 Jun;32(5):527-41. doi: 10.1093/jpepsy/jsl047. Epub 2006 Dec 20. PMID: 17182669.

[2] Forbess, J. M., Visconti, K. J., Hancock-Friesen, C., Howe, R. C., Bellinger, D. C., & Jonas, R. A. (2002). Neurodevelopmental outcome after congenital heart surgery: results from an institutional registry. Circulation, 106 (13 suppl)

[3] Bhardwaj, R., Rai, S. K., Yadav, A. K., Lakhotia, S., Agrawal, D., Kumar, A., & Mohapatra, B. (2015). Epidemiology of Congenital Heart Disease in India. Congenital heart disease, 10(5), 437-446.

Nattel SN, Adrianzen L, Kessler EC, Andelfinger G, Dehaes M, Côté-Corriveau G, Trelles MP. Congenital Heart Disease and Neurodevelopment: Clinical Manifestations, Genetics, Mechanisms, and Implications. Can J Cardiol. 2017 Dec;33(12):1543-1555. doi: 10.1016/j.cjca.2017.09.020. Epub 2017 Oct 6. PMID: 29173597. 

[4] Saxena A. Congenital Heart Disease in India: A Status Report. Indian Pediatr. 2018 Dec 15;55(12):1075-1082. PMID: 30745481.

[5] McClaskey, B. (2010). The Impact of Chronic Illness on School-aged Children. Journal of Pediatric Health Care, 24(5), e5-e6.

[6] Karsdorp PA, Everaerd W, Kindt M, Mulder BJ. Psychological and cognitive functioning in children and adolescents with congenital heart disease: a meta-analysis. J Pediatr Psychol. 2007 Jun;32(5):527-41. doi: 10.1093/jpepsy/jsl047. Epub 2006 Dec 20. PMID: 17182669.

[7] Morton, P. D., Ishibashi, N., & Jonas, R. A. (2017). Neurodevelopmental Abnormalities and Congenital Heart Disease: Insights Into Altered Brain Maturation. Circulation research, 120(6), 960–977. https://doi.org/10.1161/CIRCRESAHA.116.309048
[8] Johnson, B. (2015). Behavior Problems in Children with Congenital Heart Disease. BMH Medical Journal - ISSN 2348–392X, 2(1), 14-19.

[9] Fredriksen PM, Mengshoel AM, Frydenlund A, Sorbye O, Thaulow E. Follow-up in patients with congenital cardiac disease more complex than haemodynamic assessment. Cardiol Young.2004;14:373-9.

[10] Hovels-Gurich HH, Konrad K, Wiesner M, Minkenberg R, Herpertz-Dahlmann B, Messmer BJ, Von Bernuth G. Long term Behavioraloutcome after neonatal arterial switch operation fortransposition of the great arteries. Arch Dis Child. 2002;87:506-10.

[11] Janus M., Goldberg S. Sibling empathy and Behavioraladjustment of children with chronicillness. Child Care Health Dev. 1995; 21, 321 -31.

[12] Utens EM, Verhulst FC, Meijboom FJ, Duivenvoorden HJ, Erdman RA, Bos E, Roelandt JT,Hess J. Behavioraland emotional problems in children and adolescents with congenital heartdisease. Psychol Med. 1993;23:415-24.

[13] Haseba, S., Sakakima, H., Nakao, S., Ohira, M., Yanagi, S., Imoto, Y.& Shimodozono, M. (2018). Early postoperative physical therapy for improving short-term gross motor outcome in infants with cyanotic and acyanotic congenital heart disease. Disability and rehabilitation, 40(14), 1694-1701.
[14] Ben-Itzchak, E., & Zachor, D. A. (2007). The effects of intellectual functioning and autism severity on outcome of early Behavioralintervention for children with autism. Research in developmental disabilities, 28(3), 287-303.
_1607632403.xls
Chart1

		Mean 
Pre –Test
Childhood Psychopathology Scale

		Mean
Post  –Test
Childhood Psychopathology Scale



23.15

35.73



Sheet1

		

		Age		Childhood Psychopathology Scale		Childhood Psychopathology Scale

				Pre –Test		Post – Test

				Mean 		Mean

		4 Years		22.5		34.92

		5 Years		22.19		37.7										The age wise analysis of behavior and emotion Pre and Post retraining process

		6 Years		23.61		37

		7 Years		24.43		33.07

		8 Years 		24		35

				4 Years

				5 Years

				6 Years				52		3.81		0.52		34.92

				7 Years				51		5.9		0.82		37.7

				8 Years				44		3.47		0.52		37

								39		7.06		1.13		33.07

								14		6.92		1.85		35

						Age Analysis of mean score comparison of binet kamat test among experimental group

										SD		SE		Mean

										14.39		1.439		94.54

				Childhood Psychopathology Scale		Childhood Psychopathology Scale

				Pre –Test		Post  –Test

				Mean 		Mean

				23.15		35.73

				Mean		N		SD		SE		Mean

				23.15		200		5.54		0.39		35.73

				Mean score comparison of Binet Kamat Test among experimental group

				Factors		Childhood Psychopathology scale                                         Pre Test		Childhood Psychopathology scale Post Test

						Mean		Mean

				Lowintelligencewithbehaviour		1.85		8.07

				Conduct Disorder		1.58		6.27

				Anxiety		1.12		2.5

				Depression		1.5		5.39

				Psychotic Symptoms		1.59		4.6

				Special Symptoms		1.22		3.39

				Physical&emotional Problems		0.84		2.31

				Somatization		1.02		3.24

				Low intelligence with behaviour				100		1.4		0.14

				Conduct Disorder				100		1.74		0.17

				Anxiety				100		1.07		0.1

				Depression				100		1.03		0.1

				Psychotic Symptoms				100		0.84		0.08

				Special Symptoms				100		0.84		0.08

				Physical illness with emotional Problems				100		0.67		0.06

				Somatization				100		0.72		0.07





Sheet1

		



BINET KAMAT TEST OF INTELLIGENCE - PRE AND POST TEST MEAN SCORES

Childhood Psychopathology Scale  Pre –Test Mean 

Childhood Psychopathology Scale  Post – Test Mean



Sheet2

		



Childhood Psychopathology Scale  Pre –Test Mean 

Childhood Psychopathology Scale  Post – Test Mean



Sheet3

		



Childhood Psychopathology scale                                         Pre Test Mean

Childhood Psychopathology scale Post Test Mean



		



Childhood Psychopathology scale                                         Pre Test Mean

Childhood Psychopathology scale Post Test Mean



		



Childhood Psychopathology scale                                         Pre Test Mean

Childhood Psychopathology scale Post Test Mean



		



Childhood Psychopathology scale                                         Pre Test Mean

Childhood Psychopathology scale Post Test Mean



		



Childhood Psychopathology Scale  Pre –Test Mean 

Childhood Psychopathology Scale  Post – Test Mean



		





		





		






