NUTRITIONAL STATUS AND FOOD BEHAVIOUR OF PHYSICALLY CHALLENGED CHILDREN AND THE IMPACT OF NUTRITION EDUCATION TO THE PARENTS OF AUTISM CHILDREN
By

KAVITHA. B
(Reg. No. 06PN08)
A THESIS SUBMITTED TO THE
AVINASHILINGAM UNIVERSITY FOR WOMEN

COIMBATORE – 641 043 

IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE IN FOOD SCIENCE AND NUTRITION
APRIL 2008
[image: image1.jpg]NUTRITIONAL STATUS AND FOOD BEHAVIOUR OF
PHYSICALLY CHALLENGED CHILDREN AND THE
IMPACT OF NUTRITION EDUCATION TO THE
PARENTS OF AUTISM CHILDREN

e
By

KAVITHA. B
(Reg. No. 06PN08)

A THESIS SUBMITTED TO THE
AVINASHILINGAM UNIVERSITY FOR WOMEN
COIMBATORE — 641 043

IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE IN FOOD SCIENCE AND NUTRITION

APRIL 2008

CERTIFIED AS A BONAFIDE RESEARCH WORK

SIGNATURE OF SIGNATURE OF
THE HEAD OF THE THE GUIDE
DEPARTMENT





ACKNOWLEDGEMENT


First  and foremost the investigator places her humble salutations and prayers to “GOD ALMIGHTY” for endowing the investigator with his immense blessings which helped to overcome the hurdles, paving way for successful completion of the study.


With all the incessant pleasure and gratification, the investigator extends her heartful thanks and immense gratitude to Thiru.T.K.SHANMUGANANDAM, B.A., B.L., Chancellor, Avinashilingam University for Women, Coimbatore, for providing the infra structural facilities for the conduct of the study.


The investigator is indebted to Hony. Col. Dr.(Tmt.) SAROJA PRABHAKARAN, M.A., Dip. Ed. (Madras), Ph.D. (Mother Teresa), Vice Chancellor, Avinashilingam University for Women, Coimbatore, for flamboyant support in carrying out the research work.

Her special thanks are to Dr.(Tmt.) GOWRI RAMAKRISHNAN, M.Sc. (Madras), M.Phil., Ph.D. (Avinashilingam), Registrar, Avinashilingam University for Women, Coimbatore, for providing all  the help for the smooth conduct of the study.


The investigator takes this opportunity to extend her gratefulness to Dr.(Tmt.) SATHYAVATHI MUTHU, M.Sc., Dip. Ed., M.Phil., Ph.D. (Madras), Dean, Faculty of Home Science, Avinashilingam University for Women, Coimbatore, for rendering all the support needed for the study. 


The investigator feels highly elated in manifesting her glowing sense of gratitude to her guide Dr.(Tmt.) S.PREMAKUMARI, M.Sc., Dip. Ed., M.Phil., Ph.D. (Madras), Professor and Head of the Department of Food Science and Nutrition, Avinashilingam University for Women, Coimbatore, for her dynamic and inspiring guidance, valuable suggestions and encouragement rendered throughout the period of the study.

The investigator expresses her heartfelt thanks to  Tmt. S.RADHA DEVI, M.Sc. (Kerala), M.Phil. (Madras), Lecturer, Department of Food Science and Nutrition, Avinashilingam University for Women, Coimbatore, for her invaluable suggestions in statistical analysis for the study.

Her sincere thanks are to the Principals, Head Masters and Teachers of the various schools for granting permission and for their unyielding support rendered for the successful completion of the study. The investigator expresses her sincere thanks to all the children who participated in the study with enthusiasm. Above all the investigator is deeply indebted and expresses her gratitude to her DEAR and LOVING PARENTS, SISTER, RELATIVES and FRIENDS for their constant encouragement, steady support and valuable help in the completion of the study.
LIST OF CONTENTS

	CHAPTER NO.
	TITLE
	PAGE NO.

	
	LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF APPENDICES
	

	I
	INTRODUCTION
	1

	II
	REVIEW OF LITERATURE
	5

	
	A.

B.

C.

D.


	Definition and Classification of Disability

Prevalence of Disability

Causes for Disability

Nutritional Problems of Physically Challenged Children
	5

8

10

15

	III
	METHODOLOGY
	18

	
	A.

B.

C.

D.

E.


	Selection of Area and Sample

Formulation of Questionnaire and Collection of Background Details

Assessment of Nutritional Status of the Disabled Children

Conduct of Nutrition Education and Evaluating the Impact

Conduct of the Case Study


	18

20

20

22

24

	CHAPTER NO.
	TITLE
	PAGE NO.

	IV
	RESULTS AND DISCUSSION
	28

	
	A.

B.

C.

D.

E.

F.

G.
	Age and Sex-wise Distribution of the Physically Challenged Children

Socio Economic Background of the Children

Details Regarding Disability

Dietary Habits of the Children

Nutritional Status of the Physically Challenged Children

Impact of Nutrition Education

Report on Case Study
	28

29

31

45

48

58

63

	V
	SUMMARY AND CONCLUSION

BIBLIOGRAPHY

APPENDICES
	68


LIST OF TABLES

	TABLE NO.
	TITLE
	PAGE NO.

	I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

XIII

XIV

XV

XVI

XVII

XVIII

TABLE NO.

XIX

XX

XXI

XXII

XXIII

XXIV

XXV

XXVI

XXVII

XXVIII

XXIX

XXX

XXXI


	Age Profile of Disability Population in India

Institutional Placement of Physically Challenged Children in Chennai and Coimbatore

 Age and Sex-wise Distribution of Physically Challenged Children

Socio Economic Background of Physically Challenged Children

Type of Hearing and Speech Disability

Causes for Hearing and Speech Disability

Type and Causes of Visual Disability

Type and Causes of Locomotor Disability

Age of Detection of Disability

Type of Treatment Undertaken

Age of Start of Treatment

Duration of Gestation and Type of Delivery

Complications During Pregnancy

Marriage Consanguineouty

Type of Diet Consumed and Feeding Practices

Food Likes and Dislikes of Disabled Children

Feeding Problems of Autism and Spastic Children

Mean Height of the Male Children

TITLE

Mean Height of the Female Children

Mean Weight of the Male Children

Mean Weight of the Female Children 

Mean Mid Upper Arm Circumference of the Male and Female Children

Clinical Picture of the Physically Challenged Children

Mean Food Intake of the Physically Challenged Male Children

Mean Food Intake of the Physically Challenged Female Children

Mean Nutrient Intake of Physically Challenged Male Children

Mean Nutrient Intake of Physically Challenged Female Children

Knowledge of the Parents of Autism Children on Nutrition

Knowledge Related to Diet for Autism Children

Knowledge Regarding Causes and Treatment of Autism

Change in the Mean Score for Nutrition Knowledge after Nutrition Education


	9

19

28

30

32

34

35

37

39

40

41

42

43

44

45

46

47

49

PAGE NO.

49

50

51

52

53

54

55

56

58

59

60

62

63




LIST OF FIGURES

	FIGURE NO.
	TITLE
	PAGE NO.

	1

2

3

4

5


	Type and Cause of Hearing and Speech Disability

Type and Causes of Visual Disability

Type and Causes of Locomotor Disability

Mean Nutrient Intake of Children in Comparison with R.D.A.

Impact of Nutrition Education


	33

36

38

57

64


LIST OF PLATES

	PLATE NO.
	TITLE
	PAGE NO.

	1

2

3

4

5

6

7

8
	Measurement of Height

Measurement of Weight

Measurement of Mid Upper Arm Circumference 

Orientating the Parents about the Questionnaire

Nutrition Education

Handing of Booklet to the Parent

Case Study Subject (1)

Case Study Subject (2)
	23

23

23

25

25

25

26

26


LIST OF APPENDICES

	APPENDIX NO.
	TITLE

	I

II

III

IV

V

VI


	Proforma to Elicit Information Regarding the Socio Economic, Medical and Dietary Habits of the Children

Proforma for Clinical Assessment

Questionnaire to Assess the Nutrition Knowledge

Education Material

Questionnaire for Case Study

Individual Anthropometric Values of Physically Challenged Male and Female Children




INTRODUCTION

“Strength does not come from physical capacity 

it comes from an indomitable will”.

- Mahatma Gandhi


All parents before their baby is born harbour hopes and fears for the child. After birth some have to face the fact that their baby has an evident disability. For example one baby in six hundred has cerebral palsy, one in seven hundred has down’s syndrome and three in ten thousand have a significant sight loss. In responding to the birth of the child with a disability, most parents though of course not all, tend to go through a series of recognizable stages (Kumar, 2005).


An exceptional child is one who deviates from the normal or average child in mental characteristics, in sensory abilities, in neuromuscular or physical characteristics, in social or emotional behaviour, in communication abilities or in multiple handicaps to such an extent that he requires a modification of school practices or special educational services in order to develop to his maximum capacity (Pillai, 2003).


The sequence of changes in the disability consists of impairment, leading to disability and to handicap. The terms Impairment, Disability and Handicap are synonymous and confusing. Disability refers to a wide variety of conditions including blindness, deafness, mental retardation and mobility impairments (Goyal, 2005). Impairment is any loss or abnormality of psychological, physiological or anatomical structure or function. Handicap is the disadvantage of an individual, a function of relationship  between disabled persons and their environment (U.N. Decade of Disabled Persons, 1992). 


Global estimates have shown that there are about 26 million disabled children in the world (World Vision, 2007). According to the 2001 census, the total disabled population in India is 2.2 million and the rural being 1.6 million. In Tamil Nadu, around 10 lakh people are disabled, with the urban population being about 9 lakh.


Exceptional children or physically handicapped children are classified as,

i.
The visually handicapped, who have significant loss of vision varying from low vision to total blindness.

ii.
The hearing handicapped that ranges in severity from mild to profound.

iii.
The speech defective in whom the speech deviates from articulation disorder to stuttering and stammering.

iv.
The orthopaedically handicapped, the one who is disabled in motor and physical abilities like learning disability, autism and attention deficit disorder (Udayshanker, 1991).


Handicap is due to a number of factors namely medical, nutritional deficiencies, physical, socio-economic and environmental factors. The most important factor determining the long term impact on disability is the timing rather than the etiology of an insult (Robert and Lewinter, 1993). Medical causes such as congenital disorder, a psychiatric disturbance, alcoholism (or) drug abuse, trauma, injury or exposure to hazardous substances may lead to the development of disability and handicap (WHO, 1976).


Nutritional deficiencies also contribute to disability. Early nutritional deprivation has been shown to have long term negative effects (Robert and Lewinter, 1993). The child with a developmental disability may have any one of a number of deficits in neurological development that would result in impairments of intelligence, motor development, languages and personal social skills (Parthasarathy, 2006).


In severely disabled, the metabolism of carbohydrate, protein and fat are altered. Inadequate protein intake leads to negative nitrogen balance due to breakdown of muscle tissues to provide energy (Heather, 1980). Problems such as oesophagitis and reflux contribute to iron loss. Immobilization as a result of disability leads to negative calcium balance due to loss of calcium from the bones (Robert and Lewinter, 1993).


Nutritional deficiencies documented in children includes deficiencies of zinc, calcium, iron, vitamin C, folic acid, riboflavin and thiamine. It has been estimated that 20 per cent of all cases of blindness in India is due to vitamin A deficiency (Singh and Tiwari, 1987). Severe iodine deficiency during gestation and early postnatal growth results in cretinism, characterized by mental deficiency, spastic diplegia or quadriplegia, deaf mutism and hypothyroidism (Mahan and Stump, 2004).


Physically and visually challenged children have difficulty in achieving nutrient intake due to feeding problems of oral motor dysfunction, self feeding impairment, lack of appetite and food aversions. Prolonged assisted feeding and use of pureed foods significantly reduce energy and nutrient intake (Fung et al., 1991).


Spastic children are very limited in their eating and they may be indulged in eating by their parents, consequently they gain weight in excessive amounts and the obesity further restricts their ability to get around (Robinson and Lawler, 1982). Another developmental disorder that deserves special attention, by virtue of its fame and severity is autism. Special attention is given to autism children as there is very little awareness on this developmental disability. Autism is a neurodevelopmental disorder that affects approximately one out of every 150 children (Karapurkar et al., 2003). Autism dysfunction affects information processing and behaviour adversely, which in turn permeate different areas of development. Young children with autism are at risk of food refusal (Rosen et al., 2007). A typical eating behaviour occurs in about three quarters of children with autism spectrum disorders. Some children with autism have gastrointestinal symptoms (Erickson et al., 2005). Autism is often mistaken for mental retardation and hyperactivity (Thangavelu, 2007).


Children with central nervous dysfunction and motor disability often demonstrate abnormal feeding behaviour with poor sucking ability and small amounts being consumed from birth. Thus the energy intake for all children must be sufficient for expenditure as well as for providing the nutritional needs for growth and development (Paul et al., 1998).


The disabled child has been studied by various disciplines namely psychology, physiology, sociology, medicine and education. Prevalence is more in rural areas, where the bulk of population live than in urban areas. It is imperative to understand the health and nutritional problems of this group so as to educate the parents and children the corrective measures to prevent morbidity and mortality among this group. Moreover the food and nutritional problems coupled with physical, mental and psychological problems differ among the differently disabled and it calls for different measures to handle the groups with different disabilities. A study along these lines will throw more light on the dietary guidelines for the physically challenged population. Hence the present study was undertaken with the following objectives ; To

· study the nutritional status of different types of physically challenged children. 

· find out the dietary habits, likes, dislikes and feeding problems of the physically challenged children.

· assess the nutritional awareness of the parents of autism children and

· impart nutrition education to the parents of autism children and assess the impact. 
REVIEW OF LITERATURE


The literature for the research entitled “Nutritional Status and Food Behaviour of Physically Challenged Children and the Impact of Nutrition Education to the Parents of Autism Children” is reviewed under the following headings :

A. Definition and classification of disability

B. Prevalence of disability 

C. Causes for disability

D. Nutritional problems of physically challenged children

A.
Definition and classification of disability


Handicap is used to denote a child whose impairment of body or mind is such that it seriously interferes with his mobility, cognition or the ordinary process of life (Suran and Rizzo, 1983). According to World Health Organisation (WHO, 2001) disability is any lack or restriction (resulting from an impairment) of ability to perform an activity in the manner or within the range considered normal for a human being, while impairment is any defect in physical make up or functioning that can be specified and described objectively. 


The definition and classification for the various handicaps are discussed below :

1.
Hearing disability


Hearing impairment is defined as a general term indicating a hearing disability that precludes successful processing of linguistic information through audition with or without hearing aid and a hard of hearing person as who through the use of a hearing aid has residual hearing which is sufficient to enable successful processing of linguistic information through audition (Brill et al., 1986). Individuals with hearing loss are subdivided into two groups. The first group includes those individuals who have hearing problems but can be expected to develop communication skill through the use of auditory channel. The second group includes those individuals who have a hearing problem that is so severe that speech cannot be understood when it is transmitted through the ear (Moores, 1990).


Mild hearing impairment involves a loss of 21 to 43 dB and difficulty in normal speech. Moderate impairment involves a loss of 41 to 55 dB in the better ear whereas moderately severe impairment involves a loss of 56 to 70 dB. Severe impairment involves a loss of 71 to 90 dB in the better ear and need electronic amplification for hearing. Profound impairment implies loss of more than 90 dB in the better ear, such that impairment is beyond the help of even a hearing aid (Gelfand, 2007). 


If a child becomes hearing impaired before speech or language has developed, the loss is prelingual. If someone becomes hearing impaired after speech and language have developed, the loss is post lingual (Suran and Rizzo, 1983). Professionals talk about three different types of hearing loss. The conductive hearing loss is due to an obstruction in the transfer of sound from the outer ear to the inner ear. The sensorineural hearing loss is due to a damage to the inner ear or auditory nerve. The mixed hearing loss is a combination of the other two losses.

2.
Visual disability

According to Equal Opportunities, Protection of Rights and Full Participation Act, 1995, blindness refers to a condition where a person suffers from any of the following conditions namely total absence of sight or visual acuity not exceeding 6/60 or 20/200 in the better eye even with correction lenses or limitation of the field of vision subtending an angle of twenty degrees or worse. Visual acuity is a measure of how accurate his or her distance vision is compared to normal seeing persons. If a person’s angle of vision is twenty degree or less, his or her actual field of vision is reduced to the point equivalent to blindness (Suran and Rizzo, 1983). 

3.
Speech disability


The American Speech Language and Hearing Association (ASHA), (1983) defines speech disorder as an impairment of voice, articulation of speech, sounds and / or fluency. An articulation disorder is defined as an abnormal flow of verbal expressions characterized by impaired rate and rhythm which may be accompanied by struggle behavior (Hallahan and Kauffman, 1990). A voice disorder can arise from a structural problem in the respiratory tract or oral cavity or from an alteration of pitch. A fluency disorder is an abnormal flow of speech with impaired rate and rhythm. One of the most common fluency disorders is stuttering (Marlow and Redding, 2006).

4.
Locomotor disability

​Physically handicapped are those whose normal physical movement and activities are affected by impairment. Some disabilities vary from mild, moderate to severe ending in total incapacitation and early death (Kumar, 2005).

Cerebral palsy may be defined as a group of neurological disorders caused by defects or damage to the brain inutero or at birth or via infections from a variety of causes. It is further classified by the nature and distribution of the motor deficits or abnormality as (i) spasticity which affects 70 per cent of all cases ; (ii) athetosis affects 10 per cent of all cases and (iii) ataxia affects another 10 per cent of all cases (Macrae and Robinson, 1993). The term spasticity commonly used for an upper motor deficit is often a major complication of stroke, cerebral or spinal injury (Tieiney and Mcphee, 2003).

Spasticity is the most severe form of cerebral palsy because of marked motor impairment of all extremities and high association with mental retardation and seizures (Parthasarathy, 2006). According to limb movement, spasticity is classified into monoplegia where one limb is affected ; hemiplegia, where the upper and lower limb on the same side are affected ; diplegia where there is a major involvement in the lower limbs and minor involvement in the upper limbs ; paraplegia involves the lower limbs only, triplegia involves three limbs, usually one upper limb and both lower limbs and quadriplegia that involves all the four limbs (Bleck and Nagel, 1982).

Autism is a syndrome with serious consequences for social development and independent life functioning (Ratey et al., 2000). It is characterized by a qualitative impairment in verbal and non verbal communication in imaginative activity and in reciprocal social interactions. Autism develops before 36 months of age and is typically diagnosable at 18 months of age (Behrman and Kleigman, 2004).

B.
Prevalence of disability 


The UNICEF estimates that in 60 per cent of the countries in the world, a third of the disabled population are children (Rangasayer, 1990). The National Sample Survey (2002) and the Census (2001) both collect data on the nature and magnitude of disability. In India, of the total population, 18.49 million suffer from one or more disabilities, about 57.50 per cent were having locomotor disability, 15.29 per cent were having visual disability, 16.56 per cent were having hearing disability, 11.65 per cent had speech disorders, 5.37 per cent were mentally retarded and 5.95 per cent were having mental illness (NSSO, 58th Round, 2002). 


According to 2002 Census records, among the disabled population in India, 58 per cent are males and 42 per cent are females. From 1991, the trend has remained very similar, also in the case of both the rural and urban dwelling. The age profile of disability population in India is presented in Table  I.

TABLE  I

AGE PROFILE OF DISABILITY POPULATION IN INDIA

	Age group (years)
	1991
	2002

	
	Rural
	Urban
	Rural
	Urban

	< 4

5 – 14

15 – 44

45 – 59

> 60
	 3.5

19.1

29.8

15.3

32.2
	3.9

20.9

33.6

13.4

28.2
	 3.1

18.3

38.2

14.7

25.7
	 3.0

16.3

40.3

15.1

25.3

	TOTAL
	99.9
	100.0
	100.0
	100.0



In 2002, for the population below the age group of 14 years, decline in the prevalence rate was reflected in both the urban and rural areas as compared to 1991. A substantial portion of the disabled population is in the productive age group of 15 to 44 years, which is very striking. In terms of rural and urban dwelling, 53 per cent from rural areas and 55 per cent from urban areas are in this age group. Among the age group of 60 years and above, is a sharp decline in the prevalence rates.


According to the American Psychiatric Association (2002), the prevalence of hearing disability is about 1.1 per 1000 children. The higher incidence among the children of rural population may be attributed to the low socio economic status (Mann et al., 1998). The WHO (2001) estimates that there are 1.5 million blind children mainly in Asia and Africa. The prevalence of visual disability is 0.9 per 1000 children and the prevalence of stammering is 0.5 per 1000 children (American Psychiatric Association, 2002),


According to estimates, over 20 lakh people are living with autism in India. Boys are four times more likely to have autism than girls (Thangavelu, 2007). WHO (2001) puts global prevalence at 1 in 500 children. Most cases are first born or late born (Gupta, 2001). 


According to Center for Disease Control (CDC), spasticity occurs in about 2.8 per 1000 children (American Psychiatric Association, 2002). The incidence of congenital spasticity is 86 per cent while that of acquired is 14 per cent (Bleck and Nagel, 1982). Mental retardation is associated with 25 to 50 per cent of all cases of cerebral palsy (Gupta, 2001).

C.
Causes of disability


The causes of childhood disabilities are multifactional. However most of the cases are due to neurological insults just at the time of birth or its early infancy (Parekh and Jain, 1987). The causes of disabilities are discussed below :

1.
Hearing disability


The known causes of hearing impairment are classified on the basis of location of the problem. The external auditory canal is not formed in some children, resulting in a condition called atresia. External otitis or swimmer’s ear, an infection of the skin of the external auditory canal also causes hearing loss (Gelfand, 2007).


The most common cause of conductive hearing loss that occurs in the middle ear in kids and teens is otitis media. Ear infections cause a build up of fluid or pus behind the ear drum that blocks the transmission of sound (Reilley and Morlet, 2006). Otitis media is found to be the commonest cause of hearing impairment in both the urban and rural groups accounting for 5.33 per cent and 33.59 per cent respectively (Mann et al., 1998). Sensorineural hearing loss results from problems with or damage to the inner ear or the auditory nerve (Reilley and Morlet, 2006).

a.
Genetic causes


Genetic disorders are often present at birth but others are delayed manifesting themselves long after birth (Gelfand, 2007). Albinism a pigmentation disorder also causes sensorineural hearing loss (Gelfand, 2007). Familial hearing impairment of the autosomal recessive type accounts for 70 to 80 per cent of genetic sensorineural hearing impairments (Behrman et al., 1999). 

b.
Environmental causes


Sensorineural hearing loss is the result of prenatal and postnatal causes. Congenital cytomegalovirus (CMV) is the most potential cause of hearing impairment, in both its symptomatic and asymptomatic forms. Some children with congenital cytomegalovirus have lost residual hearing at four to five years of age suddenly (Behrman et al., 1999). Prenatal drug intake can also lead to childhood hearing impairment. In the first trimester, ototoxic and chemotherapy drugs, radiations and infections can damage the development of ear (Behrman et al., 1999).


Premature infants are at a higher risk for hearing impairment. Anoxia at birth from a complicated delivery may result in sensorineural hearing loss (Reilley and Morlet, 2006). There is greater than 50 per cent probability of the child developing sensorineural hearing loss if the neutrophil percentage in the cerebro spinal fluid is 80 per cent or more (Levi et al., 2004). Viral and bacterial infections can damage the inner ear. Bacterial meningitis is the major cause of childhood acquired hearing impairment (Behrman et al., 1999). Typhoid and small pox were also found to cause sensorineural hearing loss (Mann et al., 1998).


A sudden loud noise or exposure to high noise levels over time can permanently damage the tiny hairs in cochlea (Reilley and Morlet, 2006).

2.
Visual disability


The causes are classified as (a) Genetic ; (b) Prenatal ; (c) Perinatal and (d) Neonatal and postnatal.

a.
Genetic causes


Down’s syndrome, Tay-sachs disease and Crouzon disease are among the genetic illness that cause vision disorder, they are manifested through cataracts, exotropia and blindness (Marlow and Redding, 2006). A  number of hereditary diseases produce serious loss of vision like retinoblastoma, a malignant tumor of the retina that causes blindness (Suran and Rizzo, 1983). Cataracts can be congenital caused by trauma or associated with disease (Marlow and Redding, 2006).

b.
Prenatal causes


Albinism a hereditary absence of pigment in the iris is associated with lower visual acuity, rapid movement of eye ball, photophobia and refractive errors (Marlow and Redding, 2006). Another perinatal condition is retinitis pigmentosa, a hereditary disease resulting in degeneration of retina (Hallahan and Kauffman, 1990). Infectious diseases like syphilis, toxoplasmosis also cause blindness or cataracts (Marlow and Redding, 2006).

c.
Perinatal causes


The infant born prematurely is at risk for many diseases, including blindness. Respiratory distress necessitating high concentrations of oxygen can lead to retinopathy of prematurity. Retinopathy of prematurity causes fibrotic changes in the retinal vessels and the retina may detach (Marlow and Redding, 2006).

d.
Neonatal and postnatal


Vitamin A deficiency is the leading cause of childhood blindness. Approximately three million children develop xerophthalmia annually (Yorston, 1999). Thiamine and riboflavin deficiency can cause conjuctival and corneal dystrophy, conjuctival irritation, photophobia and vascularization of cornea. Vitamin D may be associated with zonular cataracts (Khurana, 2003). Environmental causes and diseases such as small pox, infections, inflammations of the eye, tumors and vascular diseases, apart from infectious diseases, traumatic and chemical injuries are the other common causes (Khurana, 2003). Blindness due to chemical burns is a common accident. Exposure to radiant energy is also another cause of eye problem (Mukhopadhyay et al., 1990).

3.
Speech disability


The causes of speech impairment are varied and may be organic and environmental in nature (Sridhara, 1990). Speech disabilities like articulation deficit and language disorders both expressive and receptive comprehension are common in children and depends upon the comorbidity rates, biological factors, psychosocial influences and biological social interaction (Spiel et al., 2001). Defective articulation may be due to cerebral palsy, which is a disorder of the central nervous system affecting the motor nerves, leading to muscular incoordination during speech (Krishna, 2001). Certain birth defects such as cleft palate can interfere with child’s ability to produce speech (Nelson, 2006). Ill health may predispose children to develop the nervous symptoms of stuttering or stammering (Udayshanker, 1991).


Children from depressive or poor cultural environment lack stimulation, experiences of various sorts and opportunities to learn new words as they have dull unstimulating and poor linguistic models (Udayshanker, 1991). Poor hearing also serves as a handicap to learn more words or linguistic structures (Sandberg, 2006).

4.
Locomotor disability


Cerebral palsy is a common cause of childhood disability and results from damage to the growing brain, before or during birth or in post natal period. It is the most common cause of crippling in children (Gupta, 2004). The risk of cerebral palsy, the commonest physical disability of children is higher in infants of very low birth weight and those from multiple pregnancies (Platt et al., 2007). Gupta (2004) reported that spastic cerebral palsy is the type most frequently encountered in clinical practice. Spasticity, a type of muscle hyperactivity is a disorder associated with a lesion of the central nervous system. Prolonged spasticity may lead to muscle and joint contractures, bone deformities and muscle atrophy (Janzen and Reynolds, 2003). 


Autism is a sort of poorly understood psychosis in which the child is highly withdrawn and seemingly living in an isolated world of his own with complete failure to react to other people, extreme aloofness and obsessive desire for sameness in routine and surroundings (Gupta, 2001). 


The causes of locomotor disability may be due to (i) prenatal, (ii) perinatal and (iii) neonatal and postnatal factors.

a.
Prenatal factors


Spasticity commonly occurs as a result of infection or injury. Typically the onset is during the prenatal period (Janzen and Reynolds, 2003). Poor maternal nutrition, blood type incompatability, anemic and diabetic condition of the mother, exposure to radiations, X-rays, cosmic rays and microwaves cause bone defects and microcephaly (Janzen and Reynolds, 2003). Autism is not a single disorder, but rather a triad of core aspects like social impairment, communication difficulties and repetitive behavior that have distinct causes but often co-occur (Newschaffer et al., 2007). 

b.
Perinatal factors


Preterm birth is a major etiological factor of spasticity. Cerebral anoxia often accompanied by intraventricular and subependymal haemorrhages followed by physical birth trauma to the brain, kernicterus and congenital malformations of brain was believed to account for many cases of cerebral palsy (Gupta, 2004). Many factors that predispose to prematurity include more than one fetus, premature rupture of membranes, previous pregnancy and kidney disease of the mother (Pillai, 2003). Prolonged labour, brain damage by using forceps and birth injuries also lead to spasticity (Janzen and Reynolds, 2003).


A number of different medical conditions associated with autism, include congenital rubella, hypsarhythmia, tuberous sclerosis and cytomegalovirus and several prenatal environmental factors that contribute to autism or exacerbate its symptoms include certain foods, infectious diseases heavy metals, solvents, pesticides and vaccines (Newschaffer et al., 2007).

c.
Neonatal and postnatal factors

In terms of postnatal factors, the most common are physical trauma and accidents that are the commonest causes, of permanent disabilities (Gupta, 2004). Accidents cause damage to the limbs, head or spinal cord. Infections in the brain like meningitis and encephalitis can lead to brain damage (Pillai, 2003). Many parents felt that the MMR vaccine could be too potent for children who are susceptible to developing autism (Halsey et al., 2001). Autism disorder children often exhibit deficits in point attention and may have specific impairments in eye gazing tracking (Dube et al., 2004).

D.
Nutritional problems of disabled children

Children with developmental disabilities are at significant risk of developing secondary nutritional deficits (De et al., 2007). Handicap may be the principal factor that favours malnutrition even though the supply of food is plentiful (Mahan and Stump, 2004). Finicky appetites and particular food likes and dislikes often make the diets of the handicapped children deficient in any one of a number of nutrients needed to ensure adequate growth and development.


The prevalence of feeding difficulties in children with quadriplegic cerebral palsy may be as high as ninety per cent (Sullivan et al., 2000). The associated problems include incoordinate swallowing, gastro-oesophageal reflux, malnutrition, aspiration and chronic lung disease that may lead to significant morbidity and mortality (Fung et al., 2002). The feeding problems may be because of bulbar palsy, involuntary movements, tone problems, handling and seating difficulties (Singhi, 2004). Increased requirement on one hand and the difficulties experienced in eating on the other hand may lead to excessive weight loss and tissue depletion (Krick et al., 1992).


Children confined to wheel chairs exert little effort and may thus become obese and require a diet restricted in calories. The third National Health and Nutrition Examination Survey indicated that 30 per cent of people with disabilities are obese (Liou et al., 2005). Because of inactivity due to low muscle tone, immobility or general disinterest in the community, their energy expenditure is reduced and therefore the energy requirement (Pipes, 1990).


Ambulatory and non ambulatory adolescents with spasticity may have decreased energy needs (Krick et al., 1996). During the early stages of immobilization, the nitrogen losses from the body greatly exceed the intake (Williams, 1993). Excessive loss of calcium from the bones may lead to urinary calculi (Mahan and Stump, 2004). 

Disabled children have shown to consume less protein, thiamine and few kilocalories than the normal children of same age and sex (Suskind, 1991). Lack of mobility and hypotonia may also lead to constipation in some children (Singhi, 2004).


Sandra (1990) holds a view that hearing impaired children might have a decreased sensitivity to the taste of food as the sense of smell is diminished. 


Speech disability and poor hearing may lead to a person not asking for information for fear of being embarrassed. Therefore it decreases the interest in proper food selection, rich in all nutrients (Helen, 1990).


Feeding problems are also associated with parentral stress, increased support needs and decreased social participlation (Liptak and Accardo, 2004). Rudolph and Link (2002) showed that severely visually impaired infants demonstrate tactile defensiveness so when textured foods are introduced, they may select and push lumps from their mouth with their tongues out.


Selectivity is the most common problem among the autism children, although eating rituals and food refusals also occur (Ashwal et al., 2001). Bethesda (2000) holds a view that some parents have found that gulten free / casein free diet was helpful to their autistic children. Some children respond to a vitamin B6 supplement taken with magnesium positively, whereas others negatively.


Handicapped children have poor control of jaws. Bite reflex is affected by poor jaw movements. A liquid diet may become necessary when severe difficulty in swallowing occurs (Reinhold, 1995).
METHODOLOGY


The experimental procedure adopted for the present study on the “Nutritional Status and Food Behaviour of Physically Challenged Children and the Impact of Nutrition Education to the Parents of Autism Children” is presented under the following headings :


A.
Selection of Area and Sample


B.
Formulation of Questionnaire and Collection of Background  


Details


C.
Assessment of Nutritional Status of the Disabled Children


D.
Conduct of Nutrition Education and Evaluating the Impact


E.
Conduct of the Case Study

A.
Selection of area and sample


The present study was carried out in selected schools and institutions for physically challenged children in Chennai and Coimbatore cities, based on their easy accessibility and co-operation rendered by the authorities of the institutions. The schools selected in Chennai were Little Flower Convent for the Blind, G.N.Chetty Road ; Vidyasagar, Kotturpuram and Balavidyalaya School for the Young Deaf, Shastri Nagar. In Coimbatore the selected areas were Sanjeevani Health Care Trust, Subramaniyapalayam ; You Can, Vadavalli ; Coimbatore Spastic Trust, R.S.Puram and Kovai Rehabilitation Information Services for the Handicapped (KRISH), Kalapatti.


From the selected schools / institutions, four hundred children belonging to the age group of 4 to 15 years were selected by convenience sampling method. A convenient sampling is one in which the subject is included in the study because they happen to be there at the right time (Burns and Groove, 1997). Before conducting the survey in the schools / institutions necessary permission were obtained from the authorities concerned.


Table  II  presents the total number of children enrolled in the selected schools and the number selected from each school.

TABLE  II
INSTITUTIONAL PLACEMENT OF HANDICAPPED CHILDREN IN 
CHENNAI AND COIMBATORE

	S.No.
	Name of the institution
	Number of handicapped children

	
	
	Hearing and speech
	Visual
	Autism
	Spasticity

	1.

2.

3.

4.

5.

6.

7.


	Chennai

Little Flower Convent for the Blind, G.N.Chetty Road

Vidyasagar, Kotturpuram

Balavidyalaya School for the Young Deaf, Shastri Nagar

Coimbatore

Sanjeevani Health Care Trust, Subramaniyapalayam

You Can, Vadavalli

Coimbatore Spastic Trust, R.S.Puram

KRISH School, Kalapatti


	-

-

120

(100)

-

-

-

-


	249

(100)

-

-

-

-

-

-
	-

50

(35)

-

20

(20)

15

(15)

5

(5)

25

(25)


	-

75

(75)

-

-

-

25

(25)

-

	Total
	120
	249
	115
	100


Numbers in paranthesis indicate the number selected for the study.


Among the 584 children available from the seven institutions surveyed in Coimbatore and Chennai city, a total of 400 children (100 in each type of disability) in the age group of 4 to 15 years were selected depending upon the availability of the particular age group in the school / institution.

B.
Formulation of interview schedule and collection of background details


An interview schedule was designed to collect the socio-economic background and the details on the disability suffered by the children. The socio-economic background included details on the type of family, family size, income profile, occupational status of the parents and the food intake pattern of the family. Questions on disability details, dietary habits and feeding problems of the differently disabled children were also included. The proforma was pretested by administering to ten subjects and the necessary modifications were incorporated and finalized as given in Appendix  I.


Interview schedule is a method of collecting data where the questions are asked and filled in by the investigator with face to face contact with parents from whom the information is elicited (Gupta, 2004). The investigator met every parent personally when they came to the school / institution to leave their children and administered the questionnaire. 

C.
Assessment of nutritional status of the disabled children


The assessment of nutritional status is one of the first steps in the formulation of any public health strategy. Nutritional anthropometry and clinical examination are commonly used in routine surveys, since these are relatively simple in community situation and do not call for sophisticated equipment (Bamji et al., 2004).


Assessment of nutritional status of all the 400 children was done by 

a) Anthropometric measurements

b) Clinical examination and

c) Dietary assessment

a)
Anthropometric measurements


Anthropometry is the science which deals with the measurement of size, weight and proportion of the human body (Venkataraman, 1998). Measurements such as height and weight reflect the condition of the nutritional status (Mohan, 1997 and Swaminathan, 1998).

i)
Height


Height is a stable measurement of growth and indicates the events in the past (Park, 2002). For taking the heights of the visually handicapped and hearing and speech handicapped children, a non-stretchable measuring tape was fixed to the wall and the subjects were asked to stand on a flat floor with his / her head upright. In case of children with locomotor disability, who could not stand erect, height was measured by making them lie on a flat surface and knees were extended by applying a pressure on them (Jelliffe et al., 1989). The height was measured for all the subjects to the nearest 0.1 cm (Plate  1).

ii)
Weight


Weight is the simplest measurement of growth and nutritional status (Swaminathan, 1998). Weights were measured for all the children using a bathroom scale. Throughout the study, the accuracy of the balance was checked before taking the measurements. The children were made to stand barefooted with head upright. Then the weight was recorded to the nearest 0.5 kg (Plate  2).

iii)
Mid upper arm circumference


It is used to indicate the status of muscle development. It correlates well with weight, weight‑for‑height and clinical signs (Srilakshmi, 2008). On the left hand, the midpoint between the acromion of scapula and the tip of the olecranon of the forearm is located with the arm flexed at the elbow and marked with a pen. Fibre glass tape was used and the reading was taken to the nearest millimeter (Plate  3).

b)
Clinical examination


Clinical examination is the simplest and the most practical method of ascertaining the nutritional status of individuals (Park, 2002). A rapid clinical survey was carried out on all the children using modified clinical assessment proposed by the ICMR. The investigator did the clinical examination after getting proper training in the identification of clinical signs. The observations were entered in the clinical assessment schedule as given in Appendix  II.

c)
Dietary assessment


Diet surveys constitute an essential part of any complete study of  the nutritional status of individuals or groups providing essential information in nutrient intake, source of nutrients, food habit and attitudes (Swaminathan, 1985). 


For assessing the food and nutrient intakes, a 24 hour recall method for three consecutive days was carried out totally in 40 children, ten children randomly selected from each type of disability. The raw equivalents of the food items was collected and the nutrient available from the food intake was computed using the Nutritive Value of Indian Foods (ICMR, 2004). 

D.
Conducting nutrition education and evaluating the impact


Nutrition education involves a combination of activities including nutrition information, increasing people’s knowledge about the benefits of specific foods, influencing attitude and beliefs and motivating the adoption of healthy eating practices (www.FAO.nutritioneducation.org., 2003).


Out of the four different types of disabilities, autism children were selected for imparting nutrition education. Emphasis was given to autism as this disability posed a number of feeding problems. A questionnaire consisting 


[image: image2.jpg]PLATE - | PLATE -1l
MEASUREMENT OF HEIGHT MEASUREMENT OF WEIGHT

PLATE - 1lI
MEASUREMENT OF MID UPPER ARM CIRCUMFERENCE




of 20 multiple choice questions each carrying one mark was designed to elicit information regarding the dietary practices followed for autism children as given in Appendix  III. The questionnaire was then administered to the parents of autism children to assess their nutritional knowledge before imparting education (Plate  4).


Based on the nutritional and feeding problems of the autism children as collected from the initial study, suitable education material was formulated and a booklet in simple language was developed as given in Appendix  IV. The booklet contained information on the causes and characteristics of autism, popular diets for autism children and suggestions for improving the feeding problems of autism children.


The nutrition education classes were conducted during the lunch hours because of the availability of the parents. The duration of the education given was from 30 to 45 mins in a day. Totally five such classes were conducted during the course of the study (Plate 5). Education was imparted through lectures, discussions and charts (Plate 6). The effectiveness of the nutrition education to the parents was evaluated by administering the same questionnaire after a period of one month of imparting education.

E.
Conduct of case study


The case study is one of the several ways of doing social science research. They provide a systematic way of looking at events, collecting data, analyzing information and reporting the results (Flyvbjerg, 2006). Case studies are designed to bring out the details from the view point of the participants by using multiple sources of data (Robert and Stake, 1995). 


Two children (Plates 7 and 8) in the age group of six to seven years with Autism spectrum disorder undergoing rehabilitation program at St.Bethesda’s Rehabilitation Centre, Gandhipuram, Coimbatore were taken as subjects for case study. Prior permission was obtained from the school authorities to conduct case studies on these children. Before the conduct  of 
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the study, particulars about their family history, birth, medical, developmental and dietary histories and behavioural problems were also collected as given in Appendix V.


Case study was conducted for a period of 30 days. The observations were made on every alternate day for about one hour. The children were observed during the lunch hours, at class times and while undergoing occupation and speech therapy. Towards the end of the study, the investigator met the parents of the two children and gave suggestions for improving their dietary intake and also clarified their doubts about adequate food intake. 


Data collected were tabulated and analysed and the results were interpreted with statistical appraisal. 
RESULTS AND DISCUSSION
The results pertaining to the study on the “Nutritional Status and Food Behaviour of Physically Challenged Children and the Impact of Nutrition Education to the Parents of Autism Children” are discussed under the following headings :

A.
Age and Sex-Wise Distribution of the Physically Challenged Children

B.
Socio Economic Background of Physically Challenged Children

C.
Details Regarding Disability

D.
Dietary Habits of the Children

E.
Nutritional Status of the Physically Challenged Children

F.
Impact of Nutrition Education

G.
Report on Case Study

A.
Age and sex-wise distribution of the physically challenged children 

The age and sex-wise distribution of the physically challenged children is given in Table  III.

​TABLE  III
AGE AND SEX-WISE DISTRIBUTION OF PHYSICALLY CHALLENGED CHILDREN









N = 400

	Age  Group (years)
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	Male (%)
	Female (%)
	Total
	Male (%)
	Female (%)
	Total
	Male (%)
	Female (%)
	Total
	Male (%)
	Female (%)
	Total

	4 – 6 

7 – 9 

10 – 12

13 – 15 
	48

14

5

-
	20

12

1

-
	68

26

6

-
	-

3

17

8
	-

8

36

28
	-

11

53

36
	9

32

16

10
	2

17

10

4
	11

49

26

14
	-

15

22

14
	-

11

19

19
	-

26

41

33

	Total
	67
	33
	100
	28
	72
	100
	67
	33
	100
	51
	49
	100



The total number of physically challenged children in the institutions of Chennai and Coimbatore surveyed was 400. From the data in Table – III, it is seen that in all the institutions put together, most of the physically challenged children belonged to the 7 to 12 year age group. The percentage of boys was greater in each disability except in the case of visual impairment. Totally, 79 children belonged to the preschool age group. In hearing and speech disability, the occurrence of the disability condition was more among the male children (N = 67) than the female children (N = 33). In autism, among all the age groups it might be seen that the rate of autistic disorders was more in boys than in girls. This seems to correlate with the view of Sarason and Sarason (2005) that boys are four times more likely to have autism than the girls. In spastic children, the greater proportion belonged to 10 to 12 year age group and the boys (N = 51) outnumbered the girls.

B.
Socio economic background of the physically challenged children 
Details regarding the type and size of the family, monthly income and the occupational status of the parents of the physically challenged children is given in Table IV.

TABLE  IV

SOCIO ECONOMIC BACKGROUND OF PHYSICALLY CHALLENGED CHILDREN

(N = 100 / group)

	Details
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	1.   Type of Family

Nuclear

Joint  
	92

8
	95

5
	98

2
	90

10

	Total
	100
	100
	100
	100

	2.   Size of Family

               3

               4

               5

               6
	26

62

9

3
	9

61

26

4
	25

64

10

1
	14

71

12

3

	Total
	100
	100
	100
	100

	3.   Monthly Income*

Below Rs. 4500 (Low)

Rs. 4501-7500 (Middle)

Above Rs. 7501 (High)
	38

18

44
	30

47

23
	24

38

38
	30

38

32

	Total
	100
	100
	100
	100

	4.   Occupation of Father

Coolies

Agriculturists

Employees

Business

Others
	10

6

60

11

13
	15

13

55

14

3
	-

-

64

33

3
	-

-

57

26

17

	Total
	100
	100
	100
	100


* HUDCO Classification (2004).​

Among the 400 families studied, the number of nuclear families was greater than the joint families. This observation is in line with the report that in India more than 80 per cent of the families are nuclear (India Year Book, 2003).


From the Table IV, it is seen that about 62 per cent of hearing and speech impaired children, 61 per cent of visually impaired children, 64 per cent of autism children and 71 per cent of spastic children belonged to the family size of four. Around 19 per cent of the subjects in all the four groups of disability put together had a family size of three and as the family size increased, the number reduced showing the current spread of a small family norm. It was thus found that the type and size of the family had no influence on the disability condition of the subjects.


Considering the income classification of HUDCO (2004), it was inferred that most of the families of the disabled children belonged to the middle income group (35%). Around 34 per cent belonged to the high income group and 30 per cent to the low income group. The families were thus, almost equally distributed among the three income groups.


The Table revealed that most of the fathers, 59 per cent were employees in some concern or the other. In all the four types of disabilities, majority of the mothers (72%) were only housewives and were not employed.

C.
Details regarding disability 

Details regarding the type, severity, causes and the history of the disability were surveyed and are discussed below :

1.
Type of hearing and speech disability 

The type of hearing and speech impairment suffered by the children is given in Table  V and Figure  I. 
TABLE  V

TYPE OF HEARING AND SPEECH DISABILITY                     
	Details
	Male  (%)                n = 67
	Female  (%)            n = 33
	Total  (%)

	1.   Type of Hearing Loss

Sensorineural 

Conductive

Mixed

2.   Degree of Hearing Loss

Mild

Moderate

Moderately severe

Severe

Profound

3.   Type of Speech Loss

Articulation disorder

Respiratory problem

Voice disorder

Stuttering and stammering  

Resonation problem
	53

8

6

3

9

19

26

10

37

3

12

12

3
	25

6

2

2

5

8

8

10

20

-

8

5

-
	78

14

8

5

14

27

34

20

57

3

20

17

3



Table V reveals that of the 100 children, 78 per cent suffered from sensorineural deafness in which the inner ear was affected. This correlates with the view of Reisshauer et al. (2008) that the incidence of sensorineural hearing loss, caused by direct damage to cochlear hair cells is more frequent and more serious than disorders affecting the external ear. Fourteen per cent suffered from conductive hearing loss, an impairment of the outer ear and 8 per cent suffered from mixed impairment, where both the inner and middle ear was involved.


A majority of the children (33%) suffered from severe degree and moderately severe degree (27%) of loss of hearing. Twenty per cent of children   suffered    from   profound   degree   of   hearing  loss. A   study   by 
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FIGURE  1

TYPE AND CAUSES OF HEARING AND SPEECH DISABILITY

Psifielis et al. (2006) showed that children with profound sensorineural hearing loss exhibited more severe speech delay. In both the sexes, mild deafness was very low which might be due to the reason, that the mild degree of disability remained undetected among the children or such children are not put in special schools by the parents until they become maladjusted in normal schools.


Regarding the type of speech disability in both the sexes, majority of the children (37% males and 20% females) suffered from articulation disorder, in which the child had difficulty in producing individual speech sounds or sounds correctly in words (www.cincinnatichildrens.org/speech-disorder.htm). Voice disorder and stuttering and stammering due to hearing problems was seen in 20 and 17 per cent of the total children respectively. Three per cent of the children exhibited respiratory and resonation problems respectively.

2.
Causes for hearing and speech disability

The causes for hearing and speech disability suffered by the children is given in Table  VI.

TABLE   VI

CAUSES FOR HEARING AND SPEECH DISABILITY                                                                                      
	Details
	Male  (%)                
	Female  (%)            
	Total  (%)

	Congenital

Acquired

Do not know
	9

6

52
	11

5

17
	20

11

69

	Total
	67
	33
	100



Table VI reveals that in 69 per cent of hearing and speech disabled, the parents could not give any reason for the disability of their children. Behrman et al. (1999) viewed that 40 per cent of the cases of hearing loss are yet to be determined. About 20 per cent of the children suffered from congenital causes like infection and heredity, and the female (11%) suffered more than the male (9%). Eleven per cent of the children suffered from acquired causes like maternal malnutrition, infections and drugs. Reisshauer et al. (2008) opined that the mechanism relevant for acquired hearing loss is hair cell loss, hypoxia, ischemia and original transduction disturbances in the outer and inner hair cells. 

3.
Type and causes of visual disability 

The type and causes of visual disability suffered by the children is given in Table  VII and Figure  II.

TABLE  VII

TYPE AND CAUSES OF VISUAL DISABILITY

	Details
	Male  (%)                n = 28
	Female  (%)            n = 72
	Total  (%)

	1.   Type of Vision Loss

Total blindness 

Low vision

Night blindness

Colour blindness

2.   Causes

Congenital

Acquired

Do not know
	22

5

1

-

8

-

20
	40

25

5

2

28

4

40
	62

30

6

2

36

4

60



Table VII revealed that out of the 100 children, 62 per cent (i.e.) 22 per cent of males and 40 per cent of females suffered from total blindness. Around 30 per cent were found to have low vision with females affected more than males. A study by Orawiec et al. (2000) showed that the commonest cause of low visual acuity was perinatal hypoxia (22%). Other causes were retinopathy of prematurity (17%) and congenital abnormalities of the eye globe (11%). Less than five per cent of the children suffered from night blindness and colour blindness.
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FIGURE  2

TYPE AND CAUSES OF VISUAL DISABILITY


The results of the present study also revealed that in 60 per cent of visually disabled children, the parents could not give any reason for the disabling condition of their children. It was also inferred from the Table that 36 per cent of the disability was due to congenital causes like heredity, infections during delivery and the type of delivery like caesarean and forceps. About four per cent of the children had acquired the disabling condition due to infections like measles and mumps.

4.
Type and causes of locomotor disability 


The type and causes of locomotor disability namely autism and spasticity is given in Table  VIII and Figure  III. 

TABLE  VIII

TYPE AND CAUSES OF LOCOMOTOR DISABILITY

	Details
	Autism                                             n = 100
	Spasticity                                            n = 100

	
	Male    (%)
	Female (%)
	Total   (%)
	Male   (%)
	Female (%)
	Total   (%)

	Causes 

Congenital

Acquired

Do not know
	3

18

46
	7

10

16
	10

28

62
	2

9

40
	6

15

28
	8

24

68

	Total
	67
	33
	100
	51
	49
	100



From the Table viii, it is inferred that a majority of autism and spastic children were males (67% and 51%) when compared to the females. In 62 per cent of the autism children and 68 per cent of the spastic children, the parents could not give any reasons for the disabling condition of their children. About 10 per cent of the autism children suffered from congenital causes like infections among mothers during pregnancy. Patterson (2002) opined that viral and respiratory infections of the pregnant mother, leads to marked behavioral  and  pharmacological  abnormalities  in the offspring, relevant for 
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FIGURE 3

TYPE AND CAUSES OF LOCOMOTOR DISABILITY

autism. Twenty eight per cent of the disability was due to acquired causes like infection, maternal malnutrition and drugs. This correlates with the view of Neal et al. (2001) that pediatricians need to work with parents to ensure that children are protected early in the second year of life from diseases like measles, mumps and rubella.


About 8 per cent of the disability in spastic children was due to infections, heredity and type of delivery like forceps. About 24 per cent was due to acquired causes like infection, fever, measles, polio, accidents and drugs.

5.
Age of detection of disability 

The age of detection of disability was surveyed on all the children to find out the history of disability. The results are presented in Table  IX. 

TABLE  IX 

AGE OF DETECTION OF DISABILITY                                                                
	Year
	Hearing and Speech Impairment (%)
	Visual Impairment (%)
	Autism (%)
	Spasticity (%)

	< 1

1 – 2

2 – 3 

3 – 4 

4 – 5 

> 5 
	48

43

7

2

-

-
	12

16

32

26

9

5
	21

19

33

10

11

6
	11

57

17

5

7

3

	Total
	100
	100
	100
	100



From the Table IX, it is inferred that most of the disabilities were identified at an early age of life. Around 48 per cent of the hearing and speech disabled were detected before first year of life. In the case of visual disability, majority of the cases (32%) were identified at two to three years of age and about 68 per cent in other stages (i.e.) before seven years of age. In case of autism, 33 per cent of children were detected at two to three years of age which correlates with the view of Ming et al. (2007) that autism occurs before three years of age. Twenty one per cent of the children were identified for autism in the first year of life itself. This is in agreement with the view of Fukumoto et al. (2008) that the underlying developmental defects that cause autistic behaviour emerge during the first year of life. In spasticity, majority of the cases were detected only after the first year of life while 11 per cent of the cases were detected before the first year. This proves that the causes of loco motor disability are mostly acquired.

6.
Type of treatment 

The type of treatment undertaken by the children for the specific disability is given in Table  X. 

TABLE  X

TYPE OF TREATMENT UNDERTAKEN
                                                                                                   (N = 100 / group)

	Type
	Hearing and Speech Impairment (%)
	Visual Impairment (%)
	Autism (%)
	Spasticity (%)

	Allopathy

Homeopathy

Ayurvedic

Physiotherapy

Speech therapy

Occupation therapy
	64

1

5

-

30

-
	83

14

3

-

-

-
	14

9

-

23

25

29
	30

-

-

57

-

13

	Total
	100
	100
	100
	100


Table X reveals that 64 per cent of hearing and speech impaired and 83 per cent of visually impaired underwent only allopathic treatment. About 30 per cent of hearing and speech impaired were found to be undergoing speech therapy for their communication problems and 57 per cent of spastic children were undergoing physiotherapy for their problem. Around 29 and 25 per cent of autism children were undergoing occupation therapy and speech therapy respectively.

7.
Age of start of treatment 

The age of start of treatment for the physically challenged children is given in Table  XI.

TABLE  XI 

AGE OF START OF TREATMENT

    (N = 100 / group)

	Year
	Hearing and Speech Impairment (%)
	Visual Impairment (%)
	Autism (%)
	Spasticity (%)

	< 1

1 – 2

2 – 3 

3 – 4 

4 – 5 

>  5 
	66

15

9

-

5

5
	9

11

25

32

7

16
	14

26

28

14

11

7
	60

7

22

5

3

3



From the Table  XI, it is clear that most of the children (66%) had undergone treatment for their hearing and speech disability before first year of age and the rest of them (34%) started at a later life. But in the case of autism, the treatment was started during the first year in 14 per cent as they had acquired the condition. Around 26 per cent started the treatment in the second year and 28 per cent in the third year. In case of spasticity, 60 per cent of the children received treatment before first year of life and 22 per cent between two to three years of age. In visually handicapped, 32 per cent of children had undergone treatment between three to four years of age and 25 per cent between the second and third year.

8.
Duration of gestation and type of delivery

The duration of gestation and type of delivery experienced by the mothers of physically challenged children is given in Table XII. 

TABLE  XII

DURATION OF GESTATION AND TYPE OF DELIVERY
                                                                                                                N = 400

	Type
	Hearing and Speech Impaired          n = 100            (%)
	Visual Impaired 

 n = 100   (%)
	Autism   n = 100 (%)
	Spasticity     n = 100       (%)

	Duration of Gestation

Full term

Pre term

Post term 

Type of Delivery

Normal

Caesarean

Forceps
	89

9

2

70

25

5
	87

13

-

72

20

8
	90

7

3

69

21

10
	80

15

5

61

24

15



From the Table XII, it is inferred that regarding the duration of gestation, 89 per cent of hearing and speech impaired, 87 per cent of visually impaired, 90 per cent of autism children and 80 per cent of spastic children were full term infants. Fifteen per cent of the spastic children were preterm infants when compared to the other groups. This correlates with the study of Janzen and Reynolds (2003) that the onset of spasticity in children occurs during the prenatal period or early infancy.

It is also inferred from the Table that majority of the children 70 per cent of hearing and speech impaired, 72 per cent of visually impaired, 69 per cent of autism children and 61 per cent of spastic children were delivered normally. All the four types of disabilities put together, about 22 per cent of the children were delivered through caesarean section. The remaining children in all the groups were delivered through forceps.

9.
Complications during pregnancy 

The complications experienced by the mothers of physically challenged children during pregnancy or gestation is given in Table XIII.

TABLE  XIII

COMPLICATIONS DURING PREGNANCY 
                                                                                                                N = 400

	Complications
	Hearing and Speech Disability  (%)
	Visual Disability  (%)
	Autism (%)
	Spasticity (%)

	Hypertension

Hypoxia

Rubella

Toxemia

No complications
	10

4

8

-

78
	7

4

6

8

75
	-

7

8

20

65
	10

-

22

8

60

	Total
	100
	100
	100
	100


 
The Table XIII, reveals that nearly 70 per cent of the mothers of physically challenged children experienced no complications during pregnancy. In locomotor disability, 22 per cent of the mothers of spastic children and 8 per cent of the mothers of autism children suffered from rubella infections during pregnancy. Neal et al. (2001) state that inutero rubella is a known cause of locomotor disability. Rubella was also seen in the mothers of hearing and speech impaired (8%) and visually impaired (6%).


Toxemia another complication of pregnancy was seen in 20 per cent and 8 per cent of the mothers of autism and spastic children respectively. Alloy and Ruskind (2005) proved that toxemia in pregnancy contributes to spasticity. Eight per cent of the mothers of visually handicapped children also had toxemia during pregnancy.


Mothers of seven per cent of autism children, 4 per cent of visually impaired and 4 per cent of hearing and speech disabled children suffered from hypoxia during gestation. Nearly 10 per cent of the mothers of spastic and hearing and speech impaired children experienced hypertension during pregnancy respectively. According to Geriber et al. (2008) climatic changes and natural disasters may be factors disrupting development during sensitive gestational periods that contributes to autism.

10.
Marriage consanguineouty


The marriage consanguineouty between the parents of the handicapped children is given in Table XIV. 

TABLE  XIV

MARRIAGE CONSANGUINEOUTY
                                                                                                                N = 400

	Type of marriage
	Speech and Hearing Impairment (%)
	Visual Impairment (%)
	Autism (%)
	Spasticity (%)

	Consanguineous 

Non consanguineous
	51

49
	62

38
	45

55
	54

46

	Total
	100
	100
	100
	100



It is evident from Table XIV that majority of the marriages between the parents of hearing and speech impaired (51%), visually impaired (62%) and spastic children (54%) was consanguineous (i.e.) between the blood relations. Such parents were of the view that their marriage consanguineouty could have been the reason for the disability in their children. In the case of parents of autism children 45 per cent of the marriage was non-consanguineous. A study by Cohen et al. (2004) showed that an increase in the rate of hearing impairment may be due to a continuing increase in consanguineous marriages.

D.
Dietary habits of the children  

The dietary habits and the problems faced by the children are discussed below :

1.
Type of diet consumed and feeding practices 

The type of diet consumed by the different groups of disabled children is given in Table XV.

TABLE  XV

TYPE OF DIET CONSUMED BY DIFFERENT GROUPS OF DISABLED CHILDREN                                                                

	Type of Diet
	Hearing and Speech Impairment
	Visual Impairment  
	Autism 
	Spasticity 
	Total

	Non vegetarian

Vegetarian

Ova vegetarian
	93

4

3
	92

8

-
	90

5

5
	89

7

4
	364

24

12

	Total
	100
	100
	100
	100
	100



It was evident from Table XV that among the different types of disabilities, 364 children (91%) were non vegetarians, 24 children (6%) were vegetarians and only 12 children (3%) were ova vegetarians.


Dietary modifications are usually planned to maintain or restore good nutrition. It was found out that only three per cent of the autism children and five per cent of the spastic children were advised some modification by the doctors with respect to their problems, while none of the children with visual and hearing and speech disability were following any dietary modifications.


The quantity of food consumed is a general indicator of nutrient intake. It was noted from the survey results that majority of the children i.e 83 per cent with hearing and speech disability, 85 per cent with visual disability, 87 per cent with autism and 84 per cent with spasticity had three meals a day. Only three per cent of hearing and speech disabled and two per cent of visually disabled had two meals while the remaining persons in each group had four meals a day.

2.
Food likes and dislikes 


The food likes and dislikes of the children as stated by their parents are listed in Table  XVI.

TABLE  XVI

FOOD LIKES AND DISLIKES OF DISABLED CHILDREN*
(N = 100 / group)

	Category
	Hearing and Speech Impairment  
	Visual Impairment 
	Autism   
	Spasticity     

	Foods liked

a.   Snacks

b.   Junk foods

c.   Fruits

d.   Milk

Foods disliked

a.   Fleshy foods

b.   Green leafy vegetables

c.   Other vegetables

d.   Milk
	60

54

32

27

32

67

58

14
	53

61

45

40

24

60

31

20
	54

35

24

47

20

75

16

32
	72

54

31

25

12

69

34

21


*    Multiple response


It was evident from Table XVI that majority of the children from all the groups liked snacks (59%) and junk foods (51%), compared to the children liking fruits (33%) and milk (35%).


Sixty seven per cent of the children belonging to all the four different groups disliked green leafy vegetables. Nearly 32 per cent of autism children and 21 per cent of spastic children disliked milk. The percentage of children disliking vegetables was greater among hearing and speech disabled (58%) and spastic children (21%). Twenty two per cent of the children disliked fleshy foods through they were basically non vegetarians. There was no specific trend in the food likes and dislikes between the children with different disabilities.

3.
Feeding problems of autism and spastic children 

The  feeding  problems  of  autism and spastic children is given in Table  XVII. 

TABLE  XVII

FEEDING PROBLEMS OF AUTISM AND SPASTIC CHILDREN*
                                                                                                                N = 400

	S.No.
	Feeding Problems
	Spasticity        (n = 100)
	Autism             (n = 100)

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.


	Inability to self feed

Chewing problem

Swallowing problem

Drooling

Inability to take solid food

Constipation

Inappropriate wide mouth opening

Sucking problem

Vomiting / Regurgitation

No closure of lips around spoon

Restricted temporo mandibular joint movement
	69

57

32

85

35

10

10

13

-

32

8
	53

20

-

8

32

-

16

-

4

16

-


*   Multiple response


It is evident from the Table XVII that nearly 69 per cent of spastic and 53 per cent of autism children were unable to self feed. Eight autism children and 85 spastic children and 10 spastic children had drooling problem. Sixteen autism children lacked the ability to open the mouth appropriately. Thirty two per cent of spastic children had swallowing problems. Suskind and Suskind (1993) viewed that neurologically impaired children have feeding difficulties due to an inability to coordinate mastication and swallowing. Sixteen autism children and 32 spastic children could not close their lips with the spoon in their mouth. Recent studies on children with spasticity have revealed feeding problems in atleast 50 per cent of children resulting in poor energy and nutrient intake and growth retardation (Thommessen, 1991). In general feeding problems were more among the spastic children compared to autism children.

E.
Nutritional status of physically challenged children 
1.
Anthropometric measurements


The anthropometric measurements namely height, weight and mid upper arm circumference were taken for all the children. The results are discussed below :

a.
Height 

The  mean  heights  of  the  male and female children is given in Tables  XVIII and XIX with the individual values in Appendix  VI.

TABLE  XVIII

MEAN HEIGHT (cm) OF MALE CHILDREN

	Age in Years
	NCHS (2002) Standard
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean

	4

5

6

7

8

9

10

11

12

13

14

15
	104.70

113.50

118.90

123.32

127.86

133.63

138.45

143.35

148.91

154.94

161.70

165.33
	20

18

10

6

4

4

5

-

-

-

-

-
	94.91

10537

112.68

106.28

114.05

120.28

120.28

-

-

-

-

-
	-

-

-

-

-

3

11

5

1

5

1

2
	-

-

-

-

-

126.26

136.53

133.68

138.30

145.24

145.00

149.80
	-

-

9

13

11

8

6

4

6

3

7

-
	-

-

101.55

106.91

112.12

116.03

117.25

123.05

133.43

143.30

142.44

-
	-

-

-

5

6

4

7

5

10

5

3

6
	-

-

-

104.70

109.53

115.50

123.42

131.44

133.54

144.58

140.93

140.01


TABLE  XIX

MEAN HEIGHT (cm) OF FEMALE CHILDREN

	Age in Years
	NCHS (2002) Standard
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean

	4

5

6

7

8

9

10

11

12

13

14

15
	104.19

112.24

117.73

122.65

127.22

133.08

138.90

145.00

150.98

153.44

155.04

155.98
	10

4

6

4

5

3

1

-

-

-

-

-
	90.19

100.22

103.61

113.90

107.32

128.80

130.00

-

-

-

-

-
	-

-

-

-

-

8

11

12

13

11

11

6
	-

-

-

-

-

125.80

134.90

144.02

143.67

144.93

148.38

145.95
	-

-

2

7

6

4

5

4

1

-

4

-
	-

-

98.50

102.18

107.28

109.57

125.60

136.85

143.00

-

147.47

-
	-

-

-

5

5

1

9

5

5

5

7

7
	-

-

-

104.34

104.56

112.00

123.51

139.54

142.58

146.14

143.04

145.15


It is inferred from the Tables XVIII and XIX that all the physically challenged children were found to be shorter compared to the NCHS (2002) standards. Taking different disabilities, it was observed that children with locomotor disability like autism and spasticity were very shorter when compared to hearing, speech and visually disabled children in both the sexes. In the age group of 9 to 10 years, it was seen that the visually disabled children in both the sexes had better heights when compared to the hearing and speech disabled children. Also the female children were shorter than their male counterparts in all age groups. 

b.
Weight 

The mean weights of the different age groups of physically challenged male and female children are given in Tables XX and XXI with the individual weights in Appendix  VI.

TABLE  XX

MEAN WEIGHT (kg) OF MALE CHILDREN

	Age in Years
	NCHS (2002) Standard
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean

	4

5

6

7

8

9

10

11

12

13

14

15
	16.12

19.33

22.14

24.46

26.42

30.00

32.29

35.26

38.78

42.88

48.26

52.15
	20

18

10

6

4

4

5

-

-

-

-

-
	12.97

16.15

17.80

21.95

21.90

26.00

25.16

-

-

-

-

-
	-

-

-

-

-

3

11

5

1

5

1

2
	-

-

-

-

-

22.00

29.27

26.40

33.76

38.09

39.36

45.83
	-

-

9

13

11

8

6

4

6

3

7

-
	-

-

17.72

18.07

20.49

21.66

22.31

22.75

31.55

33.13

32.0

-
	-

-

-

5

6

4

7

5

10

5

3

6
	-

-

-

18.05

20.41

20.74

23,12

24.86

30.36

32.60

36.00

40.33


TABLE  XXI

MEAN WEIGHT (kg) OF FEMALE CHILDREN

	Age in Years
	NCHS (2002) Standard
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean

	4

5

6

7

8

9

10

11

12

13

14

15
	15.85

18.67

21.56

24.45

25.97

29.82

33.58

37.17

42.97

44.54

46.70

48.75
	10

4

6

4

5

3

1

-

-

-

-

-
	12.42

14.12

16.08

23.25

19.76

20.00

36.50

-

-

-

-

-
	-

-

-

-

-

8

11

12

13

11

11

6
	-

-

-

-

-

23.50

29.72

26.40

33.76

39.09

40.50

45.83
	-

-

2

7

6

4

5

4

1

-

4

-
	-

-

14.50

13.80

18.46

22.62

21.58

25.25

32.00

-

33.60

-
	-

-

-

5

5

1

9

5

5

5

7

7
	-

-

-

18.08

20.70

18.00

25.82

24.20

30.88

32.48

35.71

42.62



It is inferred from Tables XX  and XXI that all the physically challenged children were found to be lighter in weight compared to the NCHS (2002) standard. When compared within the groups, autism and spastic children weighed lesser than the hearing and speech and visually disabled children in both the sexes. It was also inferred from the Tables, that children with hearing and speech disability seemed to have better weights indicating lesser extent of malnutrition. Though the female children were shorter than their male counterparts, they were weighing more than the male children in groups of visually impaired, autism and spastic children. 

c.
Mid upper arm circumference 

The mean mid upper arm circumference of all the children studied are given in Table  XXII with the individual values in Appendix  VI.

TABLE XXII

MEAN MID UPPER ARM CIRCUMFERENCE (cm) OF 

MALE AND FEMALE CHILDREN

	Age in Years
	Sex
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean
	Number Studied
	Mean

	4

5

6

7

8

9

10

11

12

13

14

15
	M

F

M

F

M

F

M

F

M

F

M

F

M

F

M

F

M

F

M

F

M

F

M

F
	20

10

18

4

10

6

6

4

4

5

4

3

5

1

-

-

-

-

-

-

-

-

-

-
	16.42

15.10

18.50

17.95

18.80

18.61

19.66

19.86

19.86

17.86

19.75

19.00

19.02

24.20

-

-

-

-

-

-

-

-

-

-
	-

-

-

-

-

-

-

-

-

-

3

8

11

11

5

12

1

13

5

11

1

11

2

6
	-

-

-

-

-

-

-

-

-

-

18.20

18.87

21.63

22.90

19.20

18.80

29.00

22.15

21.20

22.45

20.00

21.30

22.50


	-

-

-

-

9

2

13

7

11

6

8

4

6

5

4

4

6

1

3

-

7

4

-

-
	-

-

-

-

16.06

14.55

17.13

18.02

13.77

12.80

17.03

18.10

17.85

16.20

17.15

18.22

24.43

25.00

20.76

-

18.28

21.00

-

-
	-

-

-

-

-

-

5

5

6

5

4

1

7

9

5

5

10

5

5

5

3

7

6

7
	-

-

-

-

-

-

15.84

16.70

13.60

12.39

18.97

20.10

19.52

20.18

18.76

20.86

22.03

23.50

21.10

19.54

19.10

18.75

21.63

23.02



Mid upper arm circumference measure is very useful for children below five years of age. It is inferred from the Table XXII that among the different groups of physically challenged children, hearing and speech disabled children had better arm circumference compared to autism, spastic and visually impaired children in both the sexes. As far as the arm circumference is concerned six years old female children, eight year old male and female autistic and spastic children have low mean values i.e., 1.39 to 14.55 cm.

2.
Clinical assessment 

The clinical signs observed among the physically challenged children is given in Table  XXIII.

TABLE  XXIII

CLINICAL PICTURE OF THE PHYSICALLY CHALLENGED CHILDREN*
                                                                                               (N = 100 / group)

	Clinical Signs
	Hearing and Speech Impairment  
	Visual Impairment  
	Autism   
	Spasticity     

	Pale conjunctiva

Xerosis of cornea

Bitot’s spots

Angular stomatitis

Fluorosis

Dental caries

Spongy bleeding gums

Knock knees

Bow legs

Kyphosis

Apathy

Irritability

Digestion problem

Diarrhea problem
	-

-

-

-

-

6

10

-

-

-

-

-

-

-
	9

19

7

11

17

-

15

-

-

-

-

-

6

7
	-

-

-

8

20

-

12

15

17

-

37

25

30

6
	3

-

-

17

12

3

20

20

15

25

11

8

40

3


*    Multiple response


It was inferred from the Table  XXIII that pale conjunctiva, xerosis of cornea and bitot’s spots were commonly present in visually impaired children. Skeletal deformity like bow legs and knock knees were present in locomotor disabled children. Nearly 25 per cent of the spastic children had kyphosis. Among the three disabled groups, children with locomotor disability had more deficiency signs reflective of calcium and vitamin-D deficiency than the other groups. Apathy and irritability were present only among the autism and spastic children. They are the characteristic signs of these children. Except the hearing and speech impaired children, all the others had oral signs such as angular stomatitis, fluorosis, dental caries and bleeding gums. They reflect the micronutrient deficiency and poor oral hygiene.

3.
Food and nutrient intake of the physically challenged children 


Dietary assessment that constitutes an essential part of any complete study of nutritional status was done on a sub sample of ten children of 10 year old among all the different groups. The results are presented below.

a.
Food intake


The mean food intake of the physically challenged male children is given in Table  XXIV.

TABLE  XXIV

MEAN FOOD INTAKE OF THE PHYSICALLY CHALLENGED MALE CHILDREN

	Foods
	Suggested Alloweances (ICMR-2004)
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Actual Intake
	% Deficit/Excess
	Actual Intake
	% Deficit/ Excess
	Actual Intake
	% Deficit/ Excess
	Actual Intake
	% Deficit/ Excess 

	Cereals and millets

Pulses

Milk

Roots and tubers

Green leafy vegetables

Other vegetables

Fruits

Sugar

Fats/Oil
	330

60

500

100

100

100

100

35

25
	210

43

260

75

35

68

105

18

23
	- 36.36

- 28.33

- 48

- 25

- 65

- 32

+5

- 48.57

- 8
	240

50

300

150

0

80

120

30

28
	- 27.27

- 16.66

- 40

+ 50

-100

- 20

+ 20

- 14.28

+ 12
	162

36

220

45

25

55

55

20

17
	- 50.90

- 40

- 56

- 55

- 75

- 45

- 45

- 42.85

- 32
	187

38

250

60

0

70

60

25

20
	- 43.33

- 36.36

- 50

- 40

- 100

- 30

- 40

- 28.57

- 20


The food intake of the physically challenged male children was found to be low compared to the suggested allowances. The low consumption of cereals and pulses among all the different types of disabilities might contribute to the low energy content of their diets. This low consumption is due to their reduced organ function or psychological disturbance in them (Suskind, 1991). The intake of fruits was found to be adequate in hearing and speech (+5%) and visually challenged (+20%) children. The intake of all other foods was found to be below the suggested allowances in locomotor disability.

The mean food intake of physically challenged female children is given in Table  XXV.

TABLE  XXV

MEAN FOOD INTAKE OF THE PHYSICALLY CHALLENGED FEMALE CHILDREN

	Foods
	Suggested Alloweances (ICMR-2004)
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Actual Intake
	% Deficit/Excess
	Actual Intake
	% Deficit/ Excess
	Actual Intake
	% Deficit/ Excess
	Actual Intake
	% Deficit/ Excess 

	Cereals and millets

Pulses

Milk

Roots and tubers

Green leafy vegetables

Other vegetables

Fruits

Sugar

Fats/Oil
	270

60

500

100

100

100

100

30

25
	245

45

440

70

40

80

85

20

23
	- 9.25

- 33.33

- 12

- 30

- 60

- 20

- 15

- 33.33

- 8
	215

38

400

110

35

72

130

15

20
	- 20.37

- 11.66

- 20

+ 10

- 65

- 28

+ 30

- 50

- 20
	160

30

300

70

-

55

80

12

10
	- 40.74

- 50

- 40

- 30

-

- 45

- 20

- 60

- 60
	195

33

375

85

30

70

115

10

15
	- 27.22

- 45

- 25

- 15

- 70

- 30

+ 15

- 66.66

- 40



From the Table  XXV it is inferred that the food intake of the physically challenged female children in all the groups was found to be low compared to the suggested allowances. In visually impaired children, the consumption of roots and tubers (+ 10%) and fruits (+ 30%) was found to be adequate. The intake of cereals and pulses in autism (- 40.74 and – 50%) and spastic children (- 27.2% and – 45%) was found to be very low. Among all the groups, the consumption of green leafy vegetables was very low. In general, the deficits in the intake of foods was found to be rather less in hearing and speech disabled children.

b.
Mean nutrient intake of physically challenged children 


The mean nutrient intake of the male children is given in Table  XXVI and Figure  IV.

TABLE  XXVI

MEAN NUTRIENT INTAKE OF PHYSICALLY CHALLENGED MALE CHILDREN

	Nutrients
	R.D.A. (2004)
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Actual Intake
	%      Deficit/ Excess
	Actual Intake
	%      Deficit/ Excess
	Actual Intake
	%  Deficit/ Excess
	Actual Intake
	%  Deficit/ Excess 

	Energy (k cals)

Protein (g)

Fat (g)

Calcium (mg)

Iron (mg)

Retinol ((g)

Vitamin-C (mg)

Thiamine (mg)

Riboflavin (mg)

Niacin (mg)
	2190

54

22

600

34

600

40

1.1

1.3

15
	1953

37.24

21.84

536

25.82

543

54.03

1.02

0.97

12.06
	- 10.78

- 31.03

- 0.72

- 10.6

- 24.05

- 9.47

+ 35.07

- 6.63

- 25.38

- 19.6
	2142

40.89

25.31

560

22.1

567

40.8

1.08

1.03

11.22
	- 2.16

- 24.27

+ 1.40

- 6.63

- 35

- 5.4

+ 2

- 1.63

- 20.46

- 25.2
	1542

33.15

17.23

317

21.64

489

30.92

1.03

1.24

12.96
	- 29.55

- 38.61

- 21.68

- 47.12

- 36.35

- 18.43

- 22.7

- 6.36

- 4.61

- 13.6
	1673

35.63

19.84

352

20.2

436

30.01

1.01

1.03

11.81
	- 23.58

- 34.01

- 9.81

- 41.28

- 40.58

- 27.2

- 24.97

- 7.6

- 20.76

- 21.31



The energy intakes were found to be below the R.D.A for all the groups of children. The intake of vitamin-C was adequate among the visually disabled children (+2%) and hearing and speech impaired children (+35.07%), whereas the intake of all other nutrients was found to be lower than the R.D.A in all the groups of children. According to Singh (2004), spastic children may have reduced needs because of tongue thrust, swallowing and chewing difficulty. The intake of iron was also deficit among all the groups. A study by Volpe (1990) showed that developmentally disabled children are at a higher risk of being iron deficient.

 
The mean nutrient intake of female children is given in Table  XXVII and Figure  IV.
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FIGURE – 4

MEAN NUTRIENT INTAKE OF CHILDREN IN COMPARISON WITH R.D.A.
TABLE   XXVII

MEAN NUTRIENT INTAKE OF PHYSICALLY CHALLENGED FEMALE CHILDREN

	Nutrients
	R.D.A. (2004)
	Hearing and Speech Impairment
	Visual Impairment
	Autism
	Spasticity

	
	
	Actual Intake
	%      Deficit/ Excess
	Actual Intake
	%      Deficit/ Excess
	Actual Intake
	%  Deficit/ Excess
	Actual Intake
	%  Deficit/ Excess 

	Energy (k cals)

Protein (g)

Fat (g)

Calcium (mg)

Iron (mg)

Retinol ((g)

Vitamin-C (mg)

Thiamine (mg)

Riboflavin (mg)

Niacin (mg)
	1970

57

22

600

19

600

40

1.0

1.2

13
	1870

51.4

24.8

542

16.3

549

33.8

0.98

0.92

12.06
	- 5.07

- 9.82

+ 12.72

- 9.61

- 14.21

- 8.5

- 15.5

- 2.0

- 23.3

- 7.23
	1732

47.8

21.7

523

15.2

513

58.32

1.03

1.08

15.3
	- 12.08

- 16.14

- 1.36

- 12.83

- 20

- 14.5

+ 45.8

+ 3.1

- 10.0

1+17.69
	1432

40.7

20.4

489

10.8

493

32.38

0.93

0.83

11.06
	- 27.30

- 28.59

- 7.27

- 18.5

- 43.15

- 17.83

- 19.05

- 7

- 30.6

- 14.92
	1540

45.3

19.4

510

11.7

484

43.35

0.89

0.91

10.3
	- 21.82

- 20.52

- 11.81

- 15

- 38.42

- 19.33

+ 8.37

- 11

- 24.16

- 20.76



Table XXVII reveals that the energy intake was below the R.D.A for all groups of physically challenged children and within the groups, hearing and speech disabled children were found to have intakes nearing the R.D.A values. The intake of vitamin-C was found to be adequate in visually impaired and spastic children, whereas the intake of all other nutrients was found to be lower than the R.D.A in all groups of children. A deficiency of calcium was found to be the highest among the spastic (-15%) and autism children (‑18.5%). A study by Fetter et al. (1992) showed that reduced exposure to sunlight or reduced calcium or vitamin-D may occur in ambulatory patients. The intake of other micro nutrients was also found to be less in all the groups except in the case of visually impaired children (Thiamine  + 3.1% and Niacin  + 17.76%).

F.
Impact of nutrition education

A questionnaire consisting of 20 multiple choice questions was administered to evaluate the change in the nutritional knowledge of the selected parents of autism children after imparting nutrition education. The results are presented below :

1.
Knowledge on nutrition 


Table XXVIII presents the knowledge of the parents of autism children on nutrition.

TABLE  XXVIII

KNOWLEDGE OF THE PARENTS OF AUTISM CHILDREN ON NUTRITION

N = 40

	Knowledge Aspect
	Number Giving the Correct Answer

	
	Pretest
	Per cent 
	Post Test
	Per cent 

	Excess consumption of fats leads to obesity

Balanced diet contains all the nutrients in adequate amounts

Food sources of salicylates are pickles and tea

Green leafy vegetables are a source of magnesium

Milk is a calcium rich food

Carbohydrates are quick sources of energy 

Vitamin A is needed for proper vision


	34

17

11

8

24

17

13


	85

42

27

20

60

42

32


	40

36

35

30

37

33

37
	100

90

88

75

92

82

92



It was inferred from Table XXVIII that before education 85 per cent of the parents answered correctly for the question on obesity. The number had increased to 100 per cent after education. Before education, 42 per cent of the parents knew that a balanced diet contains all the nutrients in adequate amounts and after education 90 per cent of the parents answered correctly. Twenty seven per cent of the parents before education knew that food sources of salicylates are pickles and tea, after education, 88 per cent of them gave the correct answer.


Before education only a limited number of parents were aware of green leafy vegetables as a source of magnesium, milk as a good source of calcium, carbohydrate a source of quick release of energy and the importance of vitamin-A for good vision.  However after the nutrition education program, the awareness of the parents about all the above facts had greatly improved.

2.
Knowledge related to diet for autism children

Table XXIX presents the knowledge of the parents regarding the diet for autism children.

TABLE XXIX

KNOWLEDGE RELATED TO DIET FOR AUTISM CHILDREN

N = 40

	Knowledge Aspect
	Number Giving the Correct Answer

	
	Pretest
	Per cent 
	Post Test
	Per cent 

	Gluten free diet is a popular diet for autism children

Gluten is a protein found in wheat

Biscuits and rusks contain gluten

Gluten containing foods like bread and cereals are fortified with B-vitamins

A specific carbohydrate diet includes fruits and vegetables

Ideal method of planning diets for autism children should be enriching nutrients


	8

7

9

11

17

10


	20

17

22

27

42

25
	32

27

35

28

30

32
	80

67

87

70

75

80



It was inferred from the above Table XXIX that before education, 20 per cent of the parents answered correctly that gluten free diet is a popular diet for autism children, the percentage had increased to 80 after education. Initially, 17 per cent of the parents knew that gluten is a protein in wheat and after education the percentage of parents answering correctly had increased to 67. Twenty two per cent of the parents answered that biscuits and rusks contain gluten before education. After participating in the education programme 87 per cent of them knew this fact. Before education, only 27 per cent of the parents answered correctly that gluten containing foods are fortified with B-vitamins. However, after education, 70 per cent of the parents gave the correct answer. Initially 42 per cent of the parents were aware that fruits and vegetables are included in specific carbohydrate diets for autism children, and after education, the number increased to 75 per cent. Before education, 25 per cent of the parents answered correctly that the ideal method for planning autistic diet should be enriching it with nutrients. The number of parents answering correctly increased to 80 per cent after education.

3.
Knowledge regarding causes and treatment of autism

Table XXX shows the knowledge of parents regarding the causes and treatment of autism.

TABLE XXX

KNOWLEDGE REGARDING CAUSES AND TREATMENT OF AUTISM

N = 40

	Knowledge Aspect
	Number Giving the Correct Answer

	
	Pretest
	Per cent 
	Post Test
	Per cent 

	The common problem regarding food intake in autism children is food selectivity

Complication during pregnancy is a cause for autism

Autism is a developmental disorder of the brain

Risk of autism is more in boys

Probiotics are a group of bacteria that relieve autism symptoms

Melatonin is given to reduce sleep problems in autism children

Supplementation of magnesium alleviates autism symptoms


	13

21

40

13

8

10

20


	32

53

100

32

20

25

50
	32

25

40

32

27

31

28
	80

63

100

80

68

78

70



It was inferred from Table XXX that before education, 32 per cent of the parents stated that food selectivity was a common problem of autism children. The parents stating the correct answer increased to 80 per cent after education. Fifty three per cent of the parents knew complication during pregnancy to be a cause for autism before education, the number had increased to 63 per cent after education. Even before education, all the parents were aware that autism was a developmental disorder of the brain. Thirty two per cent of the parents before education, knew that boys have a greater risk for autism and after education the number had increased to 80 per cent.


Though the parents were knowledgeable regarding the causes for autism, they were poorly informed about the role of diet in the treatment of the disease. After education, considerable improvement was recorded on the aspects such as role of probiotics, melatonin and magnesium supplementation to relieve the symptoms of autism.

4.
Change in nutritional knowledge before and after nutrition education

The impact of nutrition education to parents was evaluated in terms of scores gained by them out of a maximum score of 20. The total scores obtained by the selected parents of autism children before and after education was computed and presented in Table XXXI and Figure  V.

TABLE  XXXI

CHANGE IN THE MEAN SCORE FOR NUTRITION KNOWLEDGE AFTER NUTRITION EDUCATION                                                                                                                
	Mean Score Obtained (Total Marks = 20)

	Pretest             Mean + SD
	Post Test            Mean + SD
	Mean           Difference + SD
	Paired          t-value

	7.20

+ 2.01


	13.35

+ 2.25
	6.15

+ 2.50
	15.515**


**   Significant at one per cent level


The mean initial scores gained by the parents was 7.20 out of a total score of 20. It was evident from the Table XXXI that there was an increase in the nutritional knowledge after imparting nutrition education to the parents of autism children and the final mean score was found to be 13.35. Statistical analysis revealed a significant increase at one per cent level between the initial and final scores. The results of the study revealed that nutrition education had a positive impact on the nutritional knowledge of the parents.

G.
Report of case study

The case study gives a detailed description of the profile of each child identified  with  autism  spectrum  disorder. The case is discussed in terms of 
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FIGURE 5
IMPACT OF NUTRITION EDUCATION 
background information, clinical assessment, dietary history, behavioural problems and medical history

Case Profile I  Sam Rosario


The child was a four and a half year old boy revealed for normal full term birth in a hospital and born to educated, lower middle class parents. By the age of three years his parents noticed in him an absence of appropriate response to verbal stimuli and so was admitted to a deaf school. He joined the rehabilitation center at three and a half years of age where autism was diagnosed. At the rehabilitation center, he was instructed to undergo speech and occupation therapy.


His height was 98cms and he weighed only 15.5kgs. Clinical examination revealed that he was anaemic. His birth history revealed no complications. He was given immunization as per schedule. There was no history of neuropsychiatric illness in his family. Toilet training had  been satisfactorily achieved. He exhibited stereotyped and hyperactive behavior. His caretaker and teachers who knew him for the past one year expressed that he was regular to school and that his scholastic performance included reading and writing alphabets and numbers, identifying letters, name of animals, birds etc.


During the investigation period, he was using a special jacket for his hyperactive behavior and communicated through sign language. He emitted complete words rarely but made sounds frequently which was spontaneous and not used for the purpose of communication. He kept laughing at times. He had no cognitive and mental problems. On persistent attempts to engage him, he became markedly distressed. There was insistence of sameness in his fixed  preferences for food types, ways of eating and for the caretaker who fed him.


The child was a vegetarian. He consumed milk twice in a day and loved spicy foods. He had a liking and preference only for rice with dhal soup. He exhibited the habit of swallowing foods with no chewing activity. He chewed only the snack and junk foods. The child often had the problem of gag reflux/vomiting immediately after the consumption of food.


At the end of the one month period, the investigator met the mother of the child and based on the above observations gave suggestions to improve the child’s dietary habits. The child suffered from gag reflux which thereby complicated his weight gain and was responsible for other medical issues including aspiration, pneumonia and oesophagitis. Though calories were consumed, it was not absorbed. Therefore the investigator suggested to the parent to continue with liquids, followed by new textured foods and finally semi solid foods. It was also suggested to slowly introduce solid foods over a period of time. Since the child exhibited no problem in consuming foods belonging to different food groups but only regarding the texture, necessary suggestions were given to improve the dietary intake.

Case Profile II  :  Pranav, B.


The child was five and a half year old during the course of investigation. He was born to educated, upper middle class parents who had full term, normal delivery in the hospital. His birth history revealed that he had no complications. There was no history of neuropsychiatric illness in his family. He was given immunization as per schedule.


At the age of three years, autism was diagnosed by the doctors referred by the parents. He was then referred to the rehabilitation center at four and a half years of age and was advised to undergo speech and occupation therapy. He was using a special jacket for his behavior like jumping and shouting. He could speak words clearly but took long time to do so. The child was not taking any medications. He established eye contact. Toilet training had been satisfactorily achieved.


He was regular to class and his academic performance was satisfactory and could remember incidents / things well. He had great interest in painting and collage work. His height was 108 cm and weighed about 16 kg. Clinical examination revealed that he was anaemic.


His caretaker expressed that he took a long time for eating. He loved junk food and savouries. He disliked fruits completely. His consumption of cereals, pulses, green leafy vegetables other vegetables and milk was satisfactory.


Based on the above observations in the child’s eating habits, the investigator suggested to the parent to include fruits, either as steamed and mashed along with food or as a milk shake. As the child took non vegetarian foods, the preparation of these was also asked to be more frequent as it was found out that he took egg once in 15 days and fleshy foods very rarely. Thus he was suggested to consume egg atleast thrice in a week. It was suggested to replace junk foods with different types of cooked grains and savouries, made at home, as his intake of junk foods was very high.


From the foregoing discussions, it could be concluded that the physically challenged children in general had poor nutritional status reflected by their food intake and growth pattern. Among the children with different types of disabilities, children with locomotor disability namely autism and spasticity faced more of problems related to food intake and food acceptability which in turn affected their general nutritional status. These children had less height and body weight compared to other two groups. This calls for special education and training inputs for the physically challenged children. 

SUMMARY AND CONCLUSION

The present investigation entitled “Nutritional Status and Food Behaviour of Physically Challenged Children and the Impact of Nutrition Education to the Parents of Autism Children”, was conducted on hearing and speech impaired (N :100), visually impaired (N : 100), autism (N : 100) and spastic (N : 100) children from seven institutions of Chennai and Coimbatore cities. The profile of the 400 children was studied in terms of their socio economic background, details of disability, dietary practices followed, anthropometric measurements and clinical picture. On randomly selected 10 children from each of the four groups, a three day dietary recall survey was carried out to study their food and nutrient intake. Among the different types of disabilities, autism children face a number of feeding problems. Hence nutrition education was given to 40 parents of autism children to create nutritional awareness and the impact was evaluated. A case study was carried out on two willing autism children to observe their food behavior and suggest suitable modification of their regular diet.


The findings of the study indicated the following :

1.
Among the four types of disability, the proportion of male children with hearing and speech disability was greatest with 67 per cent, followed by autism (67%) and spasticity (51%). The percentage of physically challenged girls (72%) was greater than the physically challenged boys (28%) with visual disability. Among the 400 children, 60 per cent belonged to the 7 to 12 year age group.

2.
Majority of the families i.e. 94 per cent from all groups of disability belonged to nuclear family and the remaining six per cent to joint family.

3.
A maximum number of families i.e. 65 per cent belonged to a family size of four, 19 per cent belonged to family size of three and the rest to the family size of above four in all the four groups of disability put together.

4.
The income status revealed that most of the children i.e. 35 per cent in all the groups of disability belonged to the middle income group, 34 per cent belonged to the high income group and the rest of the children belonged to the low income group. The families were equally distributed among the three income groups.

5.
Majority of the fathers in all the four groups of disability were employed (59%). In all the groups, majority of the mothers were housewives.

6.
Sensorineural hearing loss was the common type seen in a majority (78%) of the hearing impaired children. The other two types namely the conductive and mixed hearing loss constituted only 22 per cent. In all the cases, the percentage of males (67%) were more than the percentage of females (33%). The hearing impairment was found to be severe and moderately severe in 34 per cent and 27 per cent of the children respectively.

7.
Speech disability occurring along with the hearing loss was more common in males (67%) than among the females (33%). Articulation disorder was the commonest type (57%) followed by voice disorder (20%) and stuttering and stammering (17%).

8.
A majority of the parents (69%) could not give any reason for the cause of hearing and speech disability in their children. About 20 per cent of the causes was found to be congenital with the specific causes being infection followed by heredity. The percentage of congenital causes was more among the females (11%) than the males (9%). In case of 11 per cent of acquired loss, maternal malnutrition, infections and drugs were found to be the reasons.

9.
Total blindness was the common type of visual disability seen in 62 per cent of the children followed by low vision (30%). Number of females were more (72%) than the males (28%). Forty per cent of the parents could not give any reason for the disability caused in their children. Visual disability was congenital in 36 per cent and acquired in four per cent, of which females (32%) were affected more than males (8%).

10.
Majority of the parents of the autism (62%) and spastic (68%) children could not give any reason for the disability condition in their children. Sixty seven and 51 per cent of the autism and spastic children were males and the rest were females. Autism was congenital in 10 per cent of the children with the specific cause being infection during pregnancy and acquired in 28 per cent, with the causes being infection, maternal malnutrition and drugs. Eight per cent of the disability due to spasticity was found to be congenital and 24 per cent due to acquired causes like measles, polio, accidents and drugs.

11.
In the case of hearing and speech disability more than 48 per cent of the cases were detected before first year of life, but in the case of autism and spastic children more than 45 per cent of the causes were detected after first year of life. In the case of visually impaired children, 32 per cent of the cases were detected between 2 to 3 years of age.

12.
No dietary modifications were followed in a majority of the children. Only three and five per cent of autism and spastic children respectively were advised modifications of their diet.

13.
Majority of the children (85%) irrespective of the disability consumed three meals a day. Fifty nine per cent of the children from all the groups liked snacks and junk foods compared to nutritious foods like fruits (33%) and milk (35%).

14.
Drooling (85%) was found to be the major feeding problem in spastic children followed by inability to self feed (69%) and  chew the food (57%). Among the autism children, 53 per cent were unable to feed themselves followed by 32 per cent of the children who were unable to take solid food.

15.
The mean heights of all the four groups of physically challenged children were lower than that of the NCHS (2002) standard. Autism and spastic children recorded the lowest height in all the age groups, in both the sexes. In the age group of 9 to 10 years the autism and spastic children recorded a deficit of above 17 per cent in females.

16.
Both male and female physically challenged children were less heavier when compared to NCHS (2002) standard with a deficit of above 29 per cent in males and 23 per cent in females. Among all the four disability groups, children with locomotor disability like autism and spasticity registered lowest weights.

17.
The mean mid upper arm circumference of both male and female physically challenged children belonging to locomotor disability were lower when compared with the other groups in both the sexes, indicating a greater extent of malnutrition.

18.
The common clinical conditions observed among the children were angular stomatitis, fluorosis and spongy gums. Skeletal deformity like knock knees and bow legs were present in locomotor disabled children. Apathy and irritability were present only in autism and spastic children.

19.
Food intake of both male and female children were found to be less compared to the ICMR suggested allowances for a balanced diet. Intake of leafy vegetables cereals, pulses and milk products were found to be deficient in their diets. Only consumption of fruits was found to be adequate in visually challenged children. The nutrient intake showed a deficit in all the groups of disabled children.

20.
There was an increase in the nutritional knowledge after imparting nutrition education to the parents of autism children. The final scores obtained were 13.35 as against the initial score of 7.20. Statistical analysis revealed that this increase was significant at one per cent level.

21.
Case study results for Subject 1 showed that with respect to dietary habits, the child swallowed foods without chewing. Hence it was suggested to the parent to start with liquids followed by new textured foods and finally semisolid food. Solid foods were also advised to be introduced slowly over a period of time. Results regarding the dietary practices of Subject 2 showed that the child disliked fruits completely and loved junk foods. Hence it was suggested to include fruits either as steamed or in mashed form along with food and to replace the junk foods with different types of cooked grains and savouries prepared at home.

From this study, it is evident that the physically challenged children were suffering from nutritional deprivation. The deprivation was found to be high among the locomotor disability followed by visual disability and hearing and speech disabilities.

Recommendations for future studies

Further studies need to be undertaken to establish special nutritional requirement for the disabled children and to develop new dietary regimens especially for autism and spastic children. There is also a need to cover large number of samples belonging to different groups of disability for nutritional assessment. More efforts are to be undertaken to create awareness among the mothers to overcome the dietary and nutritional problems of the physically challenged children. Education modules need to be developed for this purpose and standardized. 
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APPENDIX  I

PROFORMA TO ELICIT INFORMATION REGARDING 

THE SOCIO‑ECONOMIC, MEDICAL AND 

DIETARY HABITS OF THE CHILDREN

A.
SOCIO-ECONOMIC DTAA

1.
Name of the Interviewer

:

2.
Name  of the Interviewee 

:

3.
Name of the Head of the family
:

4.
Address



:

5.
Religion



:

6.
Type of family



:
Joint  [ ]  Nuclear [ ]

7.
Size / Composition of the Family 
:

	Name
	Sex
	Age
	Relation to the Head of the family
	Marital status
	Education
	Occupation

	
	
	
	
	
	
	


8.
Monthly income of the family

:
< Rs.4500 [ ]








Rs.4500 – Rs.7500 [ ]









Rs.7501 [ ]

9.
Name of the child


:

10.
Name and Address of the school
:

11.
Number of Siblings


:

12.
Do you maintain accounts for food expenditure ?   Yes [ ]    No [ ]


If yes how ?


Daily [  ]
Weekly [ ]
Monthly [ ]

13.
Dietary pattern of the family

:


Vegetarian  [ ]

Non-vegetarian  [ ]
Ova vegetarian  [ ]

14.
Do you (or) any of your family members suffer from any of the following     
conditions ?


CONDITIONS

YES
NO
MEMBER SUFFERING


Diabetes

[ ]
[ ]


Obesity

[ ]
[ ]


Cancer


[ ]
[ ]


Blood pressure
[ ]
[ ]


Asthma

[ ]
[ ]


Heart disease

[ ]
[ ]

B.
MEDICAL DETAILS OF THE CHILD

1.
Type of disability


a.  Visual Impairment 

d.  Motor Disability


b.  Hearing Impairment
e.  Autism


c.  Speech Impairment
f.   Intellectually challenged

2.
Age of Onset of Disability


1.  VISUAL

a.  Total Blindness





b.  Low Vision





c.  Night Blindness





d.  Colour Blindness


2. HEARING

a.  Conductive Hearing Loss





b.  Sensory Neural Hearing Loss





c.  Mixed Hearing Loss


Degree


Mild


:
21 dB – 40 dB [ ]


Moderate

:
41 dB – 55 dB [ ]



Moderately Severe
:
56 dB – 70 dB [ ]


Severe


:
71 dB – 90 dB [ ]


Profound

:
Above 90 dB [ ]


3. SPEECH

a.  Articulation Disorder





b.  Respiratory Problem





c.  Resonation Problem






i.  Hyper Nasality






ii.  Hypo Nasality





d.  Phonation Problem






i.  Voice Disorder





c.  Fluency Problem






i.  Stuttering and Stammering


4. LOCOMOTOR
a.  Poliomyelitis





b.  Cerebral Palsy





c.  Crippling Condition


5. AUTISM


6. INTELLECTUALLY CHALLENGED



Degree



Mild

:
50 – 60 [ ]



Moderate
:
35 – 49 [ ]



Severe

:
20 – 34 [ ]



Profound
:
Below 20 [ ]

3.
Causes of Disability


a.  Congenital

b.  Acquired

c.  Do not know


If Congenital

:
Heredity 


[ ]






Chromosomal Abnormality
[ ]






Infection


[ ]






Lack of Immunization

[ ]






Repeated Abortion

[ ]






Prolonged Delivery

[ ]






Type of Delivery

[ ]


If acquired

:
Maternal Diseases

[ ]






Malnutrition


[ ]






Accidents


[ ]






Drugs



[ ]






Environmental Factors
[ ]






Psychological Factors

[ ]






Infection


[ ]

4.
To whom you referred to   :

5.
Advise given by the Professionals for Treatment :

C.
DIETARY HABITS OF THE CHILD

1.
Type of Diet Consumed
:



Vegetarian [ ]

Non Vegetarian [ ]

2.
Has any dietary modification being suggested to the child with reference to the problem?



Yes [ ]

No [ ]


If yes, what is the modification?

3.
Feeding Practices of the Child.

	Foods liked
	Reasons

	
	


	Foods Dsliked
	Reasons

	
	


4.
Do you skip breakfast?
Yes [  ]

No [ ]

5.
How do you like your food to be ?



Sweet [ ]
Spicy [ ]
Salty [ ]
Sour [ ]

6.
Among the following, which type of food you enjoy the most ?



Junk foods [ ]
Fruits and vegetables [ ]


Rice, Chapathi, Noodles [  ]
Non veg foods  [ ]

7.
How many times do you consume milk a day ?



Once in a day [ ]
Twice [ ]
Thrice [ ]
None [ ]

8.
Which is your favourite drink ?



Milk [ ]

Soft Drinks [ ]

Fruit Juices [ ]

9.
Do you have the habits of watching television while having food ?



Yes [ ]

No [ ]

10.
Do you take food along with your family members ?
     Yes [ ]
No [ ]

11.
What attracts you most to a particular type of food ?



Taste  [ ]
Flavour [ ]
Appearance [ ]

Smell [ ]

12.
24 HOUR RECALL METHOD


(Meal pattern of the child for 3 days)

	Days
	Breakfast
	Amount
	Lunch
	Amount
	Tea
	Amount
	Dinner
	Amount

	
	
	
	
	
	
	
	
	


D.
PRENATAL HISTORY OF AUTISM CHILDREN
1.
Was the weight gain normal during pregnancy?

2.
What was the type of delivery?


Normal   [   ] Caesarean  [  ]  Forceps [  ]

3.
Was there any complication during pregnancy (or) Delivery?


Multiple Births [  ]   Anaemia [  ]   Hypertension [  ]   Toxemia [  ]


Rubella [  ]   Respiratory Infection [  ]   Gastrointestinal function [  ]


Allergy [  ]   Hypoxia [  ]   Accidents [  ]

4.
Age of the mother at conception
:

5.
Duration of gestation

:


Full Term [  ]   Pre Term [  ]   Premature [  ]

6.
Birth weight of the child

:

7.
During pregnancy were you exposed to any of the following :


Pesticides [  ]  Paints [  ]   Chemicals [  ]   Radiations [  ]

8.
Is your marriage consaignous?


Yes [  ]  No [  ]


If yes state the reason 
:

10.
Personal Habits

:


Smoking [  ]   Snuff [  ]    Alcohol [  ]   Drugs [  ]

E.
FEEDING PROBLEMS OF SPASTIC CHILDREN

Does the child have the following feeding problems?

a.
Inability to self feed




Yes [  ]
No [  ]

b.
Chewing problem




Yes [  ]
No [  ]

c.
Swallowing problem




Yes [  ]
No [  ]

d.
Cough/Choking during feed



Yes [  ]
No [  ]

e.
Drooling





Yes [  ]
No [  ]

f.
Inability to take solid food



Yes [  ]
No [  ]

g.
Constipation





Yes [  ]
No [  ]

h.
Recurrent chest infections



Yes [  ]
No [  ]

i.
Sucking problem




Yes [  ]
No [  ]

j.
Vomitting / Regurgitation



Yes [  ]
No [  ]

k.
No closure of lips around spoon


Yes [  ]
No [  ]

l.
Inappropriate wide mouth opening


Yes [  ]
No [  ]

m.
Restricted temporomandibular joint movement
Yes [  ]
No [  ]

APPENDIX  II

PROFORMA FOR CLINICAL ASSESSMENT


Height 




:
cms


Weight




:
Kgs


​Mid upper arm circumference

:
cms

I.
Healthy and free from any deficiency signs :

II.
A.  General Appearance  :  

i. Good 
ii.  Fair

iii.  Poor
iv.  Very poor

B.  Face


i.  Normal
ii.  Moon face

iii.  Dispigmentation

C.  Eyes


i.  Normal
ii.  Pale Conjuctivitis
iii.  Bitot’s spots


iv.  Xerosis
v.  Corneal Scars
vi.  Night Blindness

D.  Mouth


i.  Normal


ii.  Angular Stomatitis

a)  Mild
b)  Moderate
c)  Severe



iii.  Cheilosis of Mouth



iv.  Colour of the tongue

a)  Magnet 
b)  Scarlet Red and Raw


v.  Surface of the Tongue

a)  Fissured
b) Oedematic 


E.  Teeth



i. Normal
ii.  Fluorosis (or) Discoloured Enamel



iii.  Dental caries


F.  Gums



i.  Normal
ii. Spongy
iii.  Bleeding


G.  Neck



i.  Normal
ii.  Enlarged (Goitre)


H.  Hair



i.  Normal


ii.  Thinness and Sparseness



iii.  Dispigmentation of hair
iv. Easy Plucability of Hair


I.  Skin



a.  General
i.  Normal

ii.  Loss of Lustre





iii.  Crazy Pavement
iv.  Hyperkertosis



b.  Elasticity
i.  Normal
ii.  Diminished

iii. Wrinkled


J.  Skeleton – Bones



i. Normal
ii. Knock knees
iii. Bow legs



iv. Pigeon Chest
v. Beading of Ribs


K.  Spine



i. Normal

ii. Forward Curve



iii. Backward curve
iv. Side Curve


L.  Internal Systems



a. Alimentary system




i. Appetite
a.  Normal
b. Anorexia




ii. Stools
a.  Normal
b.  Digestive 


c. Diarrhoea problem



b. Nervous system




i.  Apathy
ii.  Irritability



c. Cardiovascular system




i.  Heart rate
a. Normal
b. Tachycardia


M.  Frank signs of Malnutrition



i.  Marasmus
ii.  Kwashiorkar

iii.  Rickets



iv. Anaemia
v. Vitamin A Deficiency
iv. Others (Specify)

APPENDIX  III

QUESTIONNAIRE TO ASSESS THE 

NUTRITIONAL KNOWLEDGE
1. Autism is a developmental disorder of the

a)   Heart
b)   Brain
c)   Kidney

2. Gluten is a protein found in

a)   Egg
b)   Vegetable Oil
c)   Wheat

3. A popular diet for the Autism affected children is

a)   Gluten free diet
    b)   Low Sodium diet
c)   Protein rich diet

4. Which among the following contains gluten?

a)   Fruit juices
b)   Biscuits, Rusks
  c)   Buttermilk

5. A common problem in autistic children regarding food intake is

a)   Food selectivity
   b)   Heart problem
    c)   Food refusal

6. Pick out the source of magnesium from the following

a)   Apple
b)   Green leafy vegetables    c)    Carrot

7. Many gluten containing foods like breads, cereals are fortified with

a)   Phosphorus
b)   B-vitamins
c)   Sodium

8. Which of the following is a calcium rich food?

a)   Potato
b)   Milk
c)   Cashewnut

9. Supplementation with …………………….  alleviates the symptoms of   
autism

a)   Magnesium
b)   Cobalt
c)   Copper

10. What should be the ideal method for planning diets for autistic children?

a)   Taste and preference
b)   Fat rich
c)   Nutrients rich

11. Do you think excessive consumption of fat rich foods leads to becoming obese?

b)   Yes
b)   No
c)   Donot know

12. Which among the following is the cause for autism?

a) Complications during pregnancy  b) Fever  c) Infections like cold influenza

13. ………………………provides a quick source of energy to the body

a)   Proteins

b)    Carbohydrates

c)   Vitamins

14. A specific carbohydrate diet includes

a)   Meat
b)   Fruits and vegetables
  c)   Milk

15. Which among the following is a food source of salicylates?

a)   Milk, curd
b)   Pickles, tea
c)   Fish, egg

16. A diet that contains all the nutrients in adequate amount is known as

a)   Balanced diet
b)   Carbohydrate diet     c)   Semi-liquid diet   

17. Melatonin is commonly given to reduce …………………. problems in autism children

a)   Allergy
b)   Sleep
c)   Digestive

18. Name the vitamin needed for proper vision

a)   Vitamin C
b)   Vitamin A
c)    Vitamin K

19. ………………… are a group of bacteria that releive autistic symptoms

a)   Probiotics
b)   Bacteriophage
   c)   Erythromycin

20. The risk of autism is more in

a)   Girls
b)   Boys
c)   Both

APPENDIX  V

QUESTIONNAIRE FOR CASE STUDY
Name of the Student

:

Age / Sex


:

Date of Birth


:

Address


:

Religion


:

Mother Tongue


:

FAMILY PARTICULARS

Composition of Family

:

Monthly Family Income

:
< 4500 [ ]
4500 – 7500  [ ]
> 7501 [ ]

Type of Marriage

:
Consanguineous / Non-consanguineous

History of illness in the family  
:   
Mentally retarded / Mental illness / Epilepsy

Type of Family


:
Joint / Nuclear

BIRTH HISTORY

Prenatal

	S.No.
	Particulars
	Yes
	No

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
	Any abortion

Rh incompatibility

Malnutrition

Hypertension

Diabetes

Jaundice

Infections

Irradiations

Abnormal fetal movements

Accidents

Whether Vaccinated

Any other
	
	


Perinatal 

1.
Place of delivery 
-
Home / Hospital / Others

2.
Type of delivery
-
Normal / Caesarean / Forceps

3.
Term of delivery
-
Full / Premature / Post mature

4.
Type of labour
-
Normal / Prolonged / Not known

5.
Birth weight
-
Normal / High / Low / Not known

6.
Birth cry
-
Normal / Delayed / Not known

7.
Colour of the baby
-
Pink / Blue / Yellow / Not known / Pale

8.
Multiple pregnancies
-
Yes / No / Not known

9.
Congenital anomalies
-
Yes / No / Not known

10.
Convulsions
-
Yes / No / Not known

Postnatal

	S.No.
	Particulars
	Yes
	No

	1.

2.

3.

4.

5.

6.
	Infections

Jaundice

Trauma

Epilepsy

Malnutrition

Immunization (as per schedule)
	
	


MEDICAL HISTORY

Status of health



-

Whether the child has been 

admitted in hospital


-
Yes / No

If yes, Reason



-


Duration



-

Frequency



-

Drugs taken for



-

Name of the drug


-

Dosage




-

EDUCATIONAL HISTORY

1.
Whether attended any school previously?
Yes / No

2.
If yes, type of school
Normal / Special / Any other

3.
Scholastic performance
Reading / Writing / Arithmetic

4.
Attendance
Regular / Irregular

BEHAVIOUR PROBLEMS IF ANY

	*    Head Banging

*    Throwing Objects

*    Hitting Objects

*    Spitting 

*    Biting – Self / Others
	*    Hitting Others

*    Odd / withdrawn behavior

*    Stereotyped behavior

*    Violent / Antisocial behavior

*    Hyper active behaviour


DIETARY HABITS

1.
Type of diet consumed
-
Vegetarian / Non Vegetarian / 




Ova Vegetarian

2.
Skip Breakfast
-
Yes / No

3.
Consumption of Milk in a day
-
Once / Twice / None

4.
Habit of watching television while 


having food
-
Yes / No

5.
Eating along with family members
-
Yes / No

6.
Attraction to particular type of food
-
Taste / Flavour / Appearance

7.
Type of food enjoyed
-
Fruits & Vegetables / 

                                                                           
Junk foods /Rice, Noodles

APPENDIX – VI 

INDIVIDUAL ANTHROPOMETRIC VALUES OF THE PHYSICALLY CHALLENGED MALE AND FEMALE CHILDREN

MALE CHILDREN

	Type of Children

(1)
	Age in Years       (2)
	Height          (3)
	Weight          (4)
	Mid Arm Circumference (5)

	Hearing and Speech impaired children
	4


	88.0

90.4

90.8

78.0

86.3

95.8

98.3

108.5

100.9

99.5

94.6

76.0

69.0

79.3

82.3

78.0

80.4

89.5

90.2
	13.0

19.0

14.5

15.5

13.5

12.0

14.0

16.0

14.6

13.0

12.3

19.0

11.8

12.0

12.0

11.0

10.3

12.4

15.4
	11.1

13.3

15.0

13.2

11.6

13.0

13.0

15.3

18.4

15.5

18.0

13.2

13.6

14.0

11.8

12.3

12.5

12.3

17.6

	Hearing and Speech impaired children
	
	70.2

101.5

98.2

114.3

104.3

109.8

115.5

112.3

102.5

111.3

103.8

101.8

114.3

115.7

117.3

95.0

93.0

93.1

93.7
	10.3

14.2

13.0

18.5

16.2

17.4

20.3

20.1

14.5

15.5

13.2

12.4

18.4

17.5

21.8

14.0

16.0

19.38

19.0
	13.5

15.1

15.4

16.3

18.5

18.2

20.1

19.4

17.3

17.1

16.7

15.3

20.6

19.0

21.4

10.9

14.3

13.4

14.6

	Hearing and Speech impaired children
	6
	117.2

115.7

120.3

115.2

113.8

125.5

113.7

113.3

99.4

103.2
	16.0

15.5

20.5

20.4

17.4

24.0

17.0

18.5

11.4

19.0
	20.4

18.2

19.3

20.2

20.5

19.3

19.5

20.1

12.1

16.8

	(1)
	(2)
	(3)
	(4)
	(5)

	Autism


	6


	98.4

99.2

108.4

98.7

99.8

108.7

98.3

102.4

104.3
	16.5

18.4

17.0

15.5

18.4

17.4

20.5

18.7

17.5
	14.5

17.3

10.5

14.3

17.6

9.7

18.4

22.1

22.4

	Hearing and Speech Impaired


	7


	90.8

110.2

115.6

101.5

110.2

109.4
	18.19

20.6

25.4

18.2

27.5

21.2
	15.4

22.3

23.2

16.4

22.4

19.1

	Autism


	7


	109.4

106.1

110.9

109.4

112.1

109.2

109.4

106.1

104.7

108.3

112.1

104.0

102.7
	17.0

21.5

18.2

21.2

18.3

14.6

17.3

21.5

14.5

19.4

18.3

14.5

19.4
	13.2

20.6

7.1

19.1

16.2

7.9

13.2

20.6

12.2

17.5

16.2

12.2

21.3

	Spasticity


	7


	109.4

106.1

104.3

108.3

112.1
	17.2

21.5

13.6

19.3

18.4
	13.2

20.6

12.2

17.4

16.3

	Spasticity
	8


	118.3

113.8

102.7

110.8

101.3

110.3
	19.5

20.3

19.4

16.4

18.3

29.4
	24.2

16.3

21.3

16.4

19.4

20.4

	Hearing and Speech Impaired


	8


	116.4

112.1

108.1

109.4
	18.0

26.4

23.2

21.2
	17.2

13.2

18.2

19.1

	Autism


	8


	102.7

101.3

110.3

118.3

116.7

111.5

106.0

121.0

116.4

112.9

116.8
	19.4

18.3

29.4

19.3

17.7

18.9

19.2

20.2

23.8

14.6

25.5
	21.3

19.4

20.4

24.2

18.8

17.0

18.1

18.2

19.1

11.4

24.2

	Autism 
	9
	119.0

120.0

118.0

119.0

120.6

116.4

119.6

120.0
	25.5

27.4

21.5

25.5

25.7

18.0

18.4

18.0
	19.3

21.5

17.9

19.4

22.7

17.6

9.8

13.2

	(1)
	(2)
	(3)
	(4)
	(5)

	Spasticity
	9


	119.2

113.7

110.6

120.4
	25.5

23.7

23.6

27.4
	19.3

18.1

21.7

21.5

	Visual Impairment
	9
	125.9

121.5

123.2
	21.7

20.3

24.4
	20.3

19.7

22.4

	Hearing and Speech Impairment
	9
	120.1

119.2

120.9

106.4
	25.3

25.1

22.4

28.4
	18.6

19.3

17.2

22.0

	Hearing and Speech Impairment
	10
	118.0

121.3

123.7

118.3

121.0
	21.5

29.3

23.4

22.7

30.4
	17.9

19.1

19.5

19.2

20.4

	Visual Impairment
	10
	138.4

130.5

148.3

147.8

137.1

135.2

132.8

137.4

138.7

135.2

137.6
	24.3

21.0

50.4

41.4

35.2

26.1

32.7

26.4

24.7

26.6

26.4
	20.1

20.4

26.7

27.2

24.1

21.0

23.4

20.3

20.6

21.3

20.2

	Autism
	10
	123.4

118.2

121.7

121.0

108.8

112.4
	23.1

21.5

29.3

23.4

15.6

22.1
	19.3

17.9

19.1

21.8

11.4

18.6

	Spasticity
	10
	123.0

111.6

118.2

121.1

121.7

112.4

130.5
	23.0

22.5

21.5

29.4

23.0

20.1

21.7
	19.1

20.6

17.9

19.1

21.0

18.6

20.2

	Spasticity
	11
	131.4

136.2

149.2

131.0

139.8
	22.6

31.7

28.1

22.0

25.7
	20.6

20.4

20.3

20.7

19.7

	Autism
	11
	123.1

112.4

121.0

136.2
	20.0

15.5

20.5

31.4
	18.1

11.4

19.1

20.0

	Visual Impairment
	11
	131.0

132.2

136.2

139.4

130.0
	22.6

30.3

31.0

25.0

24.7
	20.4

19.4

20.3

19.0

18.3

	Visual Impairment
	12
	139.3
	46.5
	20.5

	Autism
	12
	112.0

138.3

135.4

147.4

140.7

150.8
	21.7

46.2

29.4

31.8

33.2

46.3
	18.4

29.2

24.5

21.5

25.3

28.4

	(1)
	(2)
	(3)
	(4)
	(5)

	Spasticity
	12
	138.3

135.4

145.3

147.7

154.2

140.7

150.8

138.3

141.7

143.3
	46.3

29.2

31.7

31.8

46.3

33.2

46.3

46.2

38.5

46.7
	29.2

24.4

23.2

21.5

27.3

25.1

28.4

29.4

27.4

25.6

	Spasticity
	13
	145.9

145.4

142.7

144.2

145.4
	30.5

31.2

30.8

30.0

31.7
	21.9

21.3

20.7

21.5

21.4

	Autism
	13
	145.4

144.2

140.3
	31.0

30.8

32.4
	21.7

21.3

20.5

	Visual Impairment
	13
	145.4

142.8

144.2

145.0

145.9
	31.6

26.0

30.7

32.5

30.0
	21.6

20.5

21.2

23.4

21.7

	Visual Impairment
	14
	145.6

145.0
	34.7

34.0
	20.2

20.8

	Spasticity
	14
	150.3

148.5
	38.2

36.5
	21.4

21.1

	Autism
	14
	153.7

154.8

144.8

150.8

148.5

148.5

145.0
	41.3

40.7

38.2

42.6

46.7

46.3

34.3
	23.6

23.0

22.3

23.8

24.7

24.2

20.8

	Spasticity
	15
	154.8

144.8

153.7

147.5

150.8
	40.2

38.7

41.7

35.6

42.6
	23.4

22.7

23.6

24.5

23.8

	Visual Impairment
	15
	148.5

154.8

144.8
	46.8

40.7

38.2
	24.3

23.4

22.1


FEMALE CHILDREN

	Type of Children

(1)
	Age in Years       (2)
	Height          (3)
	Weight          (4)
	Mid Arm Circumference (5)

	Hearing and Speech impaired children


	4


	86.3

76.0

89.5

98.6

105.2

90.7

95.3

93.7

94.3

79.5
	12.1

11.5

11.7

14.5

15.5

11.2

12.4

13.5

14.7

12.0
	12.4

10.1

10.4

19.4

18.3

15.2

18.6

19.6

19.8

11.0


	(1)
	(2)
	(3)
	(4)
	(5)

	Hearing and Speech impaired children


	5
	94.1

108.4

103.4

95.0
	12.0

16.5

14.7

14.0
	10.7

16.6

15.2

10.3

	Hearing and Speech impaired children


	6


	103.5

110.1

98.6

110.2

100.0

99.3
	15.5

14.5

13.3

14.5

17.5

22.7
	18.3

18.0

18.8

17.6

20.2

19.1

	Autism


	6


	99.0

98.0
	11.3

12.7
	10.7

10.4

	Autism


	7


	98.7

101.3

100.5

109.3

98.3

107.0

102.6
	19.5

11.5

18.5

18.0

21.5

17.5

19.0
	14.6

9.8

12.3

16.1

15.6

14.3

15.5

	Spasticity
	7


	100.3

103.2

109.0

100.2

109.5

100.3

131.3

115.7

108.3

109.3
	16.2

17.8

18.0

20.4

18.3

20.0

26.5

27.3

20.2

22.0
	16.3

16.2

16.7

18.7

16.1

21.3

21.9

21.0

18.3

19.3

	Hearing and Speech Impairment
	7
	100.3

131.3

115.7

108.3
	20.0

26.5

27.3

20.2
	21.3

21.9

21.0

18.3

	Hearing and Speech Impairment
	8
	109.3

108.0

109.5

104.0

106.0
	22.0

19.0

22.0

18.3

21.3
	19.3

14.9

18.4

17.8

18.1

	Autism
	8
	104.0

106.2

112.3

109.3

108.4

108.7
	18.0

20.4

17.3

22.5

20.5

19.6
	17.8

16.8

13.2

19.3

19.7

14.9

	Spasticity
	8
	110.3

100.4

108.9

140.0

113.5
	20.4

18.3

18.4

35.4

21.7
	19./2

15.3

20.0

25.1

16.4

	Spasticity
	9
	112.0
	18.0
	13.1

	Autism
	9
	110.3

112.4

114.5

102.3
	36.4

18.0

24.5

24.0
	24.2

13.1

20.1

23.0


	(1)
	(2)
	(3)
	(4)
	(5)

	Hearing and Speech Impairment
	9
	104.0

103.5

107.4
	18.7

24.2

18.2
	17.8

23.1

16.2

	Hearing and Speech Impairment
	10
	110.3
	36.4
	24.2

	Visual Impairment
	10
	143.0

147.8

146.3

140.5

135.1

128.9

130.0

132.5

128.1

125.6

132.4

136.8
	30.0

41.0

46.0

38.4

34.3

20.3

25.2

25.7

21.4

21.3

24.9

32.3
	18.2

27.3

25.2

23.1

15.4

16.3

15.5

20.6

18.4

20.5

20.3

20.0

	Autism
	10
	112.0

111.3

117.4

114.8

124.3
	21.0

22.7

14.3

20.9

20.3
	18.4

20.6

13.1

19.1

19.9

	Spasticity
	10
	147.8

146.3

139.8

111.0

117.0

99.0

114.0

112.0

124.0
	41.3

42.3

38.2

22.0

14.3

18.5

20.9

21.0

20.0
	27.3

25.4

23.7

20.8

13.2

14.2

19.1

18.4

19.9

	Spasticity
	11
	140.2

135.5

143.3

154.1

140.7
	28.3

35.2

20.0

44.3

34.7
	20.3

26.3

18.4

23.1

21.2

	Autism
	11
	135.5

136.2

135.5

140.2
	35.0

31.2

35.6

28.7
	26.3

12.0

26.3

20.3

	Visual Impairment
	11
	154.3

140.3

144.3

138.7

140.7

135.5
	44.3

34.7

39.8

33.2

50.6

35.3
	26.2

21.6

25.6

20.0

26.3

26.2

	Visual Impairment
	12
	131.7

140.5

140.3

155.2

148.2

147.3

140.4

164.7

148.6

142.1
	27.0

29.3

28.7

46.3

39.6

36.9

30.3

44.7

38.2

28.0
	23.4

22.0

15.6

23.7

23.7

23.2

25.8

23.2

22.0

21.3

	(1)
	(2)
	(3)
	(4)
	(5)

	
	
	140.5

140.2

146.7
	29.8

31.3

34.7
	22.7

25.6

21.3

	Autism
	12
	148.3
	38.3
	22.7

	Spasticity
	12
	148.3

142.1

140.2

140.5

142.1
	38.2

28.4

31.3

29.5

28.7
	22.0

21.5

25.3

22.6

21.4

	Spasticity
	13
	148.6

142.8

145.7

146.4

147.2
	32.3

30.9

26.7

30.2

45.6
	16.7

19.5

20.2

24.9

28.3

	Visual Impairment
	13
	142.1

138.9

147.2

145.6

147.3

146.4

148.6

146.5

147.8

145.4

144.2
	35.3

38.2

45.2

32.9

32.7

30.6

32.5

28.6

33.5

31.4

30.7
	20.4

18.2

28.5

21.3

16.9

24.6

16.5

22.6

22.7

21.8

21.8

	Visual Impairment
	14
	155.5

150.8

160.1

149.8

153.7

132.8

140.2

146.6

150.8

139.2

152.7
	41.3

34.6

54.7

40.8

54.2

33.1

28.3

35.0

34.7

27.0

53.3
	23.2

25.3

24.0

23.0

23.5

18.6

20.6

20.0

25.3

20.6

22.1

	Autism
	14
	146.6

152.3

142.3

148.7
	35.0

40.4

39.7

60.2
	20.3

26.4

23.2

31.7

	Spasticity
	14
	146.6

150.8

155.5

143.8

160.1

153.7

132.8
	35.0

34.3

41.2

34.0

54.3

54.2

33.8
	20.8

25.1

23.1

24.6

24.0

23.9

18.4

	Spasticity
	15
	152.3

149.3

148.7

139.2

142.3

148.7

135.6
	40.4

40.2

60.0

31.4

38.1

50.4

32.7
	23.2

25.8

31.2

22.4

23.4

25.3

23.2

	Visual Impairment
	15
	148.3

150.7

148.7

139.2

152.3

157.5
	40.4

60.7

60.3

31.5

45.7

45.2
	25.7

31.2

31.0

22.5

23.2

27.8


Type of Hearing Loss            Type of Speech Loss        Causes for Hearing 


                                                                                         and Speech Disability





              Type of Vision Loss  				      Causes
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