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INTRODUCTION:
Autism spectrum disorder (ASD) is a complex neurodevelopmental 
disorder, which is usually diagnosed at a young age. Autism spectrum 
disorder includes a range of conditions characterized by persistent 
decits in social communication and social interaction and restricted, 
repetitive patterns of behaviour, interests or activities which must be 
present from early childhood and limit everyday functioning. These 
disorders include autism, pervasive developmental disorders not 
otherwise specied and Aspergers syndrome.

According to the World Health Organization (WHO), the prevalence 
of ASD is 1 in 160 children globally, and has continue to increase since 
the last two decades. Studies from Asia, Europe, and North America 
have reported prevalence rates for ASD in the range of 1% to 2% for 

1ASD  and studies from India report a prevalence for around 3.2%.  The 
increase in prevalence may be due to extensive screening, increased 
awareness, better access to health care, broadened criteria of diagnosis.

 A recent study by Santino et al. suggests that genetic factors account 
2for only 35-40% of the contributing elements.  The remaining 60-65% 

are likely due to other factor such as prenatal, perinatal and postnatal 
3environmental factors.  Multiple perinatal  risk factors during 

pregnancy appear to be associated with an elevated risk of ASD in the 
offspring, supporting the hypothesis that environmental inuences in 
conjunction with genetic vulnerability contribute to the risk of 
developing ASD4 . Although perinatal factors have been reported to 
increase the risk of ASD, how these factors impact the clinical severity 
is largely unknown. It is interesting that children with typical autism 
suffered from more maternal complications during pregnancy or 

5delivery than those with Asperger syndrome or atypical autism , 
suggesting a potential impact of these perinatal factors on clinical 
subtypes of ASD. Many studies have suggested the association of 
perinatal factors in mothers with increased risk of Autism Spectrum 
Disorders (ASD) in  their offspring. However, few reports have 
addressed the question of their inuence on the severity of clinical 
presentation of children with ASD.

Pregnancy-induced hypertension, preeclampsia, albuminuria, 
generalized oedema, and parental depression were shown to be 
associated with more severe decits of children with ASD in 
communication and/or severe repetitive behaviour assessed by the 

6ADI-R (Autism Diagnostic Interview-Revised) ' . Hadjkacem et al. did 
not show any signicant association between clinical severity 
accessed via the CARS (Childhood Autism Rating Scale) and prenatal, 
perinatal, or post-natal factors for 50 children with ASD7. By contrast, 
C h i e n  e t  a l .  s h o w e d  p r e e c l a m p s i a ,  p o l y h y d r a m n i o s , 
oligohydroamnios, inserted lower placenta, umbilical cord knots, and 
gestational diabetes to be signicantly associated with greater 

stereotypical behaviour and socio-communicative impairment in 
8children with ASD .

Studies related to ASD especially in  Assam is very scarce, also this 
study would be an eye-opener to many psychiatrist as well as parents to 
understand the possible factors and its related outcome that are 
associated with ASD. Hence, this study was carried out to study the 
sociodemographic prole and occurence of various perinatal  risk 
factors in children with Autism Spectrum Disorders(ASD) and to 
assess the relation between perinatal risk factors and severity of ASD. 
To the best of our knowledge, this is the rst study in North-eastern part 
of India which focuses on various perinatal factors associated with 
severity of ASD. 

MATERIALS AND METHODS:
The study was conducted in Gauhati Medical College and Hospital, 
Guwahati, Assam, India from June, 2021 to May 2022. It was a cross 
sectional study with a sample size of 50 children attending psychiatry 
OPD or admitted in psychiatry ward of the institute. The study was 
approved by the Institutional Ethical Committee of Gauhati Medical 
College and Hospital. Children with age group – 3- 18 yrs of both male 
and female gender and diagnosed with ASD with written informed 
consent (from parents) were included in the study. Those with serious 
neurological disorder (tuberous sclerosis, neurobromatosis, fragile X 
syndrome) and those reporting head injury were excluded from the 
study.

Children were diagnosed using DSM-5 criteria for ASD. Proforma for 
sociodemographic characteristics were used and data on perinatal risk 
factors were collected retrospectively from parents. The proforma was 
designed to acquire the information regarding the ASD affected 
children and as well as their paternal and maternal associated factors 
which was required to investigate any association between 
demographic, environment and perinatal risk factors among ASD 
children.  The investigated perinatal factors were caesarean delivery, 
low gestational age at birth( < 37 weeks), delayed breast feeding, 
delayed crying, neonatal jaundice, fetal hypoxia, premature rupture of 
membranes, low birth weight( < 2.5kg), pre-eclampsia, me conium-
stained, polyhydramnios/ oligohydramnios, getational diabetes, 
breech presentation, ABO and RH incompatibility, fetal nuchal cord 
and maternal gestational bleeding accounting for total 16 perinatal 
factors. The studied variables were designed according to the probable 
risk factors of ASD from existing literature. Modied kuppuswamy 
scale was used for determining the socioeconomic status of families 
with ASD children. Indian Scale for Assessment of Autism (ISAA) 
was administered to grade the severity of ASD.

STATISTICAL ANALYSIS :
The characteristics of the sample are described by frequencies for 
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Many studies have suggested the association of perinatal factors in mothers with increased risk of Autism Spectrum 
Disorders( ASD) in  their offspring. However, few reports have addressed the question of their inuence on the severity of 

clinical presentation of children with ASD. Hence, this study was undertaken to assess the relation between the presence of perinatal risk factors 
and severity of Autism Spectrum Disorder. Study was undertaken using a cross sectional study design using 50 children attending psychiatry OPD 
or admitted in psychiatry ward of the institute. Proforma for sociodemographic characteristics and  perinatal risk factors were collected 
retrospectively from parents. Occurence of perinatal risk factors was highest for caesarean delivery (70%)  followed by preterm birth (62%) and 
delayed breast feeding (60%) respectively which was much higher than in the general population. Most of the children were functioning in the 
moderate ASD range (66%) followed by mild (28%) and severe (6%) respectively. A signicant association was found (p=0.001) between Breech 
presentation and severity of autistic symptoms. However, other perinatal risk factors were found to be statistically not signicant. Hence, this 
study suggest the need of further research to verify and assess the effects of individual perinatal factors on ASD.

ABSTRACT

KEYWORDS : Autism spectrum disorder, Perinatal, Severity, Breech presentation, Caesarean delivery

RELATION OF PERINATAL RISK FACTORS WITH SEVERITY OF AUTISM 
SPECTRUM DISORDERS IN CHILDREN ATTENDING TERTIARY CARE 

PSYCHIATRIC UNIT IN NORTHEAST INDIA.

Dr. Suresh 
Chakravarty

Professor of  Department of Psychiatry, Gauhati Medical College and Hospital, 
Guwahati-781032.

52  INDIAN JOURNAL OF APPLIED RESEARCH



qualitative variables and mean and standard deviation for quantitative 
variables. Distribution of each perinatal risk factors was demonstrated 
individually. Univariate analysis were used to examine associations 
between perinatal risk factors and dependent variable (severity of 
ASD, ISAA score) using chi square test. Association between various 
demographic variables which are independent variables with severity 
of ASD was also tested using chi square test. The level of bilateral 
signicance was 0.05. The statistical analysis was performed using 
SPSS software version 26.

Figure 1 : Flowchart describing the study design.

RESULTS :
SOCIODEMOGRAPHIC  PROFILE OF CHILDREN WITH 
ASD :
Mean age at diagnosis was 8.5 years with a male preponderance of 
88%. Majority children ( 28%) under the study were studying in class 
1-6 and 54% of all children were from upper middle socio-economic 
status. 70 % of children lived in nuclear family and mean maternal and 
paternal age were found to be 26 years and 31 years respectively. 
Developmental milestones were delayed in 88% of children with 82% 
being rst born child. Most of the children were functioning in the 
moderate ASD range (66%) followed by mild (28%) and severe( 6%) 
respectively which is shown in Table 1.

Table 1 : showing distribution of severity of ASD 

OCCURENCE OF PERINATAL RISK FACTORS :
 Occurence of perinatal risk factors was highest for caesarean delivery( 
70%)  followed by preterm birth ( 62%) and delayed breast feeding ( 
60%) respectively. The least common perinatal factors  were ABO and 
RH incompatibility, fetal nuchal cord and maternal gestational 
bleeding.(Table 2)

Table 2: showing the occurrence of various perinatal risk factors’

RELATION OF SOCIODEMOGRAPHIC AND PERINATAL 
FACTORS WITH SEVERITY OF CLINICAL PRESENTATION 
OF ASD:
Among demographic variables, a signicant association was found 
between upper socio-economic status and severity of Autism Sectrum 
Disorder (p=.039<.05) whereas other sociodemographic variables did 
not show any association(Table 3). A signicant association was found 
(p<0.05) between Breech presentation and severity of autistic 
symptoms. However, other perinatal risk factors were found to be 
statistically not signicant (Table 4)

Table  3:   showing the  associat ion between various 
sociodemographic factors and clinical presentation of ASD.

Table 4: showing the association between various perinatal risk 
factors and clinical presentation of ASD.
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Frequency Percent Mean SD
Mild (70 -106) 14 28.0 99.21 7.79
Moderate (107 - 
153)

33 66.0 124.21 12.94

Severe (>153) 3 6.0 157.66 4.72
Total 50 100.0 119.22 18.65

Perinatal risk factors Total Occurence(%)
Caesarean delivery 35 70
Low gestational age at birth 31 62
Delayed Breast feeding 30 60
Delayed crying 26 52
Neonatal Jaundice 17 34
Fetal distress/Hypoxia 14 28
Premature rupture of membrane 12 24
Low Birth weight 11 22
Pre-Eclampsia 10 20
Meconium stained 5 10
Polyhydramnios/Oligohydramnios 4 8
Gestational Diabetes 2 4
Breech of presentation 6 12
ABO and RH Compatibility 1 2
Fetal nuchal cord 1 2
Maternal Gestational Bleeding 1 2

Sociodemo
graphic 
variables

Severity of ASD Tot
al 

Percen
tage(%
)

P 
valueMild Moderate Severe 

Age Early 
childhood(
3-7yrs)

4 (15.4%) 20 (76.9%) 2  (7.7%) 26 52 0.254

Late 
childhood(
8-12 yrs)

6 (46.2%) 7 (53.5%) 0  (0.0%) 13 26

Adolescen
ce (13-

4 (36.4%) 6 (54.5%) 1 (9.1%) 11 22

Gender Male 12 
(27.3%)

30 (68.2%) 2 (4.5%) 44 88 0.443

Female 2 (33.3%) 3 (50.0%) 1 (16.7%) 6 12
Religion Hindu 12 

(27.3%)
39 (65.9%) 3 (6.8%) 44 88 0.976

Islam 1 (33.3%) 2 (66.7%) 0  (0.0%) 3 6
Christian 1 (33.3%) 2 (66.7%) 0 (0.0%) 3 6

Education Illiterate 3 (23.1%) 9 (69.2%) 1 (7.7%) 13 26 0.555
Special 
school

1 (9.1%) 9 (81.8%) 1 (9.1%) 11 22

Play group 1 (25.0%) 3 (75.0%) 0 (0.0%) 4 8
Preparator 0 (0.0%) 2 (100.0%) 0 (0.0%) 2 4
Class1-6 7 (50.0%) 7 (50.0%) 0 (0.0%) 14 28
Class 7-10 2 (33.3%) 3 (50.0%) 1 (16.7%) 6 12

Socio 
economic 
status 

Upper 1 (20.0%) 2 (40.0%) 2 (40.0%) 5 10 0.039
Upper 
middle

7 (25.9%) 20 (74.1%) 0 (0.0%) 27 54

Lower 
middle 

3 (30.0%) 6 (60.0%) 1 (10.0%) 10 20

Upper 3 (37.5%) 5 (62.5%) 0 (0.0%) 8 16
Family 
type 

Nuclear 9 (25.7%) 23 (65.7%) 3 (8.6%) 35 70 0.590
Joint 5 (38.5%) 8 (6.5%) 0 (0.0%) 13 26
Extended 
nuclear 

0 (0.0%) 2 (100.0%) 0 (0.0%) 2 4

Family 
history 

Present 1 (25.5%) 3 (75.5%) 0 (0.0%) 4 8 0.849
Absent 13 

(28.3%)
30 (65.2%) 3 (6.5%) 46 92

Maternal 
age

20-25 yrs 7 (28%) 17 (68%) 1 (4%) 25 50 0.954
26-30 yrs 4 (23.5%) 11 (64.7%) 2 (11.8%) 17 34
30-35 yrs 2 (33.3%) 4 (66.7%) 0 (0.0%) 6 12
35-40 yrs 1 (50.0%) 1 (50.0%) 0 (0.0%) 2 4

Paternal 
age

25-30 yrs 3 (42.9%) 4 (57.1%) 0 (0.0%) 7 14 0.450
30-35 yrs 1 (9.1%) 8 (72.7%) 2 (18.2%) 11 22
35-40 yrs 4 (22.2%) 13 (72.2%) 1 (5.6%) 18 36
40-45 yrs 4 (40.0%) 6 (60.0%) 0 (0.0%) 10 20
45-50yrs 2 (50.0%) 2 (50.0%) 0 (0.0%) 4 8

Delayed 
developme
nt 
milestones 

Delayed 11 
(24.4%)

13 (68.9%) 3 (6.7%) 45 90 0.231

Not 
delayed 

3 (60.0%) 2 (40.0%) 0 (0.0%) 5 10

Academic 
performanc
e 

Good 7 (53.3%) 6  (46.2%) 0 (0.0%) 13 26 0.17 
1Poor 2 (20.0%) 7 (70.0%) 1 (10.0%) 10 20

Not 
applicable 

5 (18.5%) 20 (74%) 2 (7%) 27 54

First birth 
order

Yes 13 
(31.7%)

25 (61.0%) 3 (7.3%) 41 82 0.266

No 1 (11.1%)  8 (88.9%) 0 (0.0%) 9 18

Perinat
al risk 
factors

Severity of ASD Freque
ncy 

Occurre
nce(%)

P 
value

Mild Moderate Severe 
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DISCUSSION :
The average age of participants was 8.5 years when they received a 
conrmed diagnosis of ASD , which is comparable to a study by David 
S. Mandell et al. where the mean age of diagnosis of  children with 

9 Aspergers syndrome was 7.2 years. Most children were boys 
10corresponding to other studies . Overall  66%  of children had 

moderate level of clinical severity similar to a study by Balachandra et 
11al.

The occurence of perinatal risk factors in our sample is in the high 
range as compared to that reported in the general population (6-35%). 
In addition, the occurrence of caesarean delivery was found to be 
highest in our sample( 70%) as compared to that of general 
population12 .This could be due to increasing demand for caesarean 

13delivery among young educated women residing in urban areas . 

Rate of prematurity was 62% which was much higher as compared to 
general population 14.  This was very much similar to a study by 
Kuzniewicz et al. 15where it was suggested that ASD was 3 times more 
prevalent in infants born at < 27 weeks as compared with term infants. 
Each week of short gestation was associated with an increased risk of 
ASD. Hemodynamic/ respiratory instability in preterm infants leading 
to high frequency ventilation, use of inotropes, long hospitalisation in 
ICU may be one of the reason. The extra uterine environment in which 
the preterm brain matures may  alter gene expression and result in 

impaired neurodevelopment. Twin studies  have shown that highly 
16,17heritable autistic traits are modied by environmental factors .A 

signicant increase in self-injurious behavior in preterm  children as 
compared to term ASD children was seen which was consistent with a 

14study by Movsas et al.

Delayed breast feeding was seen in 60 % of ASD children which may 
be due to the high rate of caesarean delivery in our study. Findings from 
a study by Xiaoyun Qin et al. revealed that delayed initiation of 
breastfeeding, delayed onset of lactogenesis and the short duration of 
exclusive breastfeeding related to Caesarean Delivery (CD), as could 
be supported by many other studies. Studies have also noted that 
women who delivered by CD may have less intention to breastfeed or 
did not initiate breastfeeding compared with those who delivered 
vaginally (7.4 and 4.3% respectively) . The caesarean delivery might 
itself cause lots of postpartum pain and may delay the initiation of 
breastfeeding. Infants’ sucking action during breastfeeding increases 
maternal oxytocin level. Also, oxytocin in breast milk can promote 
mother-infant attachment, as it is helpful for infants’ social cognition 
and neurodevelopment. Delayed skin contact between mothers and 
infants occurs more frequently in CD than between mother-infant pairs 
in vaginal delivery, and this would also prolong the initiation of 

18breastfeeding after Caesarean delivery .

A signicant association was found between breech presentation and 
severity of clinical presentation of ASD which was consistent with 
results from a metanalysis by Gardener in.19 This could be attributed 
to increased risk of birth trauma associated with Breech presentation 
such as injuries to baby’s after coming head, umbilical cord prolapse, 
dislocated or broken bones . However in another metaanalysis by 
Ensiyeh Jenabi et al. , no association was found between breech 
presentation and clinical severity of ASD.20 They proposed  in their 
study  that the association between breech presentation and severity of 
ASD  shared aetiology rather than a casual relationship. Risk factors 
for breech presentation such as advanced maternal age, low birth 
weight, prematurity, primiparity, polyhydramnios may act as 
confounders. Therefore, this association may be of no signicant when 

21some confounders variable is adjusted.

Also a signicant association was found between upper middle 
socioeconomic class and ASD severity. This reasoning could also be 
consequences of the sample under study which were mostly from 
urban areas. This is in contrast to a study by Balachandra et. al 2021 
where low income or middle income group was signicantly 
associated.11The absence of signicant associations between other 
perinatal factors and clinical severity in children with ASD were found 
to be consistent with ndings by Hadjkacem et al.2016 where no 
association was found between clinical severity of ASD and  perinatal 
risk factors.7. The overepresentation of rst born children in ASD 
group may be explained by parents reluctance to have more children 

3,11,22after one children has been diagnosed with ASD.

Particular strengths of this study were that the diagnosis of ASD was 
conrmed using DSM-5 diagnosis and that the children’s clinical 
presentation was fully described using Indian Scale For Assessment of 
autism. In addition, this is one of the rare studies done to explore the 
association between perinatal factors and the severity of clinical 
presentations among children with conrmed ASD.

Our study had certain limitations also. Firstly, the data on perinatal 
factors were collected retrospectively, resulting in a memory bias. 
Secondly, the data for certain perinatal factors, such as preeclampsia, 
polyhydramnios, or oligo-hydramnios, breech presentation were not 
systematically collected in the medical records , limiting comparisons 
with past studies. Thirdly, because of the limited sample size , there 
was difculty in generalizing the ndings to the entire population. 
Other study limitations were lack of a comparision group and the 
majority of sample belonged to urban residential areas 

CONCLUSION:
The results of the study highlighted the importance of systematic 
screening for perinatal risk factors in mothers and to ensure that they 
are regularly followed during their pregnancy period .Our ndings 
suggest that a history of breech presentation is associated with more 
severe clinical presentation. Despite the fact that no statistically 
signicant association were observed between other perinatal factors 
and severity of ASD , the prevalence of perinatal factors was higher in 
the ASD children compared to in the general population. Parents must 
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Pre- 
eclampsia

Yes 3 (30.0%) 6 (60.0%) 1 (10.0%) 10 20
No 11 (27.5% 27 (67.5%) 2 (5.0%) 40 80

Gestation
al 
diabetes 

Yes 0 (0.0%) 2 (100.0%) 0 (0.0%) 2 4 0.585
No 14(29.2%) 31 (64.6%) 3 (6.3%) 48 96

Maternal 
gestationa
l bleeding

Yes 0 (0.0%) 1 (100.0%) 0 (0.0%) 1 2 0.769
No 14 (28.6% 32 (65.3%) 3 (6.1%) 49 98

Premature 
rupture of 
membrane
s

Yes 4 (33.3%) 8 (66.7%) 0 (0.0%) 12 24 0.574
No 10 

(26.3%)
25 (65.8%) 3 (7.9%) 38 76

Polyhydra
mnios/oli
gohydram
nios

Yes 0 (0.0%) 4 (100.0%) 0 (0.0%) 4 8 0.326
No 14 

(30.4%)
29 (63.0%) 3 (6.5%) 46 92

Breech 
presentati
on

Yes 4 (66.7%) 1 (16.7%) 1 (16.7%) 6 12 0.001
No 10 

(22.7%)
32(72.7%) 2 (4.5%) 44 88

Caesarean 
delivery

Yes 8  (22.9%) 26  (74.3%) 1 (2.9%) 35 70 0.120
No 6 (40.0%) 7  (46.7%) 2 (13.3%) 15 30

Preterm 
(<37 
weeks)

Yes 9 (29.0%) 20  (64.5%) 2 (6.5%) 31 62 0.958
No 5 (26.3%) 13 (68.4%) 1 (5.3%) 19 38

Fetal 
nuchal 
cord

Yes 0 (0.0%) 1 (100.0%) 0 (0.0%) 1 2 0.769
No 14 

(28.6%)
32 (65.3%) 3 (6.1%) 49 98

Low birth 
weight at 
delivery

Yes 4 (36.4%) 6 (54.5%) 1 (9.1%) 11 22 0.651
No 10 

(25.6%)
27 (69.2%) 2 (5.1%) 39 78

Delayed 
crying 

Yes 8 (30.8%) 17 (65.4%) 1 (3.8%) 26 52 0.752
No 6 (25.0%) 16 (66.7%) 2 (8.3%) 24 48

ABO and 
RH 
incompati
bility 

Yes 0 (0.0%) 1 (100.0%) 0 (0.0%) 1 2 0.769
No 14 

(28.6%)
32 (65.3%) 3 (6.1%) 49 98

Delayed 
breast 
feeding 

Yes 8 (26.7%) 21 (70.0%) 1 (3.3%) 30 60 0.572
No 6 (30.0%) 12 (60.0%) 2 (10.0%) 20 40

Meconiu
m stained 

Yes 1 (20.0%) 4 (80.0%) 0 (0.0%) 5 10 0.732
No 13 

(28.9%)
29 (64.4%) 3 (6.7%) 45 90

Fetal 
distress/ 
hypoxia

Yes 5 (35.7%) 9 (64.3%) 0 (0.0%) 14 28 0.452
No 9 (25.0%) 24 (66.7%) 3 (8.3%) 36 72

Neonatal 
jaundice 

Yes 5 (29.4%) 11 (64.7%) 1 (5.9%) 17 34 0.987
No 9 (27.3%) 22 (66.7%) 2 (6.1%) 33 66
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be made aware regarding prenatal screening and timely intervention of 
their children. Larger studies will be needed in order to clarify the 
underlying biologic mechanisms driving these ndings.
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