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Abstract
Background: Infants with various perinatal events are at risks for long term neuro-
developmental impairments. Neurodevelopmental assessment at early life has been 
considered as a valuable tool for prediction of neurodevelopmental outcomes in this 
population. This present study aimed to identify the neurodevelopmental impair-
ments in high risk children by Rapid Neurodevelopment Assessment (RNDA) 

Materials and methods : This was a cross sectional study conducted in the Autism 
and Child Development Centre of Chattogram Maa Shishu-O-General Hospital dur-
ing the period of 0ctober to December 2018. Babies aged 0 -2 years with different 
perinatal events like prematurity, birth asphyxia, neonatal jaundice, and without any 
adverse event; that attended RNDA clinic underwent Rapid Neurodevelopmental As-
sessment (RNDA) to find at risk children for long term neurodevelopmental impair-
ments.

Results: Among the 50 study subjects,Perinatal asphyxia was found in 41(82%). 
26(52%) had history of IUGR, 22(44%) had Preterm delivery and 25(50%) had history 
of Neonatal convulsion. History of neonatal jaundice was found in 14(28%) cases. 
5(10%) children did not have any perinatal event. The Mean ± SD age of study sub-
jects was 7.38±7.31month. Severe impairment in gross motor and fine motor func-
tion were found in 25(50%) and 24(48%) respondents respectively. Vision was se-
verely impaired in 10(20%) cases. Severe cognition and behavior impairment were 
found in 8(16%) and 3(6%) cases accordingly. Severe hearing and speech impair-
ment were found in 2(4%) & 10(20%) cases respectively. Severe seizure was found in 
19(39%) cases. Study subjects with the history of delayed cry or Perinatal asphyxia 
had significantly decreased fine motor skills. Children born with IUGR had significant 
gross motor and fine motor skill impairment. Significant speech & cognitive impair-
ment were observed in children with neonatal jaundice. Seizure was found signifi-
cant in study subjects with a history of neonatal convulsion. 

Conclusion: Rapid Neurodevelopment Assessment (RNDA) plays an important role 
for early identification of neurodevelopmental impairments of high-risk infants and 
thus screening for these can promote early therapeutic intervention and subsequent 
follow up, leading to better outcome.

Key words:  Rapid Neurodevelopmental assessment (RNDA); Perinatal events; Psy-
chomotor development.

INTRODUCTION
Despite the fact that infant mortality in Bangladesh is diminishing because of im-
proved NICU care and different healthprograms, morbidity is increasing simultane-
ously at an alarming rate. Premature babies or asphyxiated babies who survive may 
have long term poor psychomotor outcome, making them a burden to their families 
and society. Around 5 – 15% of premature infants who survive have cognitive, be-
havioral and social challenges1. The estimated prevalence of Cerebral Palsy (CP) is 
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tasks. Score ”0” is assigned to mild grade, score” 1” and score 
“2” is assigned to moderate and severe grade respectively.   A 
final summary sheet at the end of the assessment is used to de-
scribe the severity of impairment in each domain   by adding 
the scores in accordance with number of items   that are used5. 
Categorization was done according to the severity of neurode-
velopmental impairment.

RESULTS
A total 50 children aged 0-2 years, who attended the Autism 
and Development Centre of Chattogram Maa- Shishu O Gener-
al Hospital, during the period of 0ctober to December 2018 
were enrolled as study subject. Among the study subjects most 
of the children had a history of Perinatal asphyxia   41(82%). 
26(52%) had history of IUGR, 22(44%) had preterm delivery 
and 25(50%) had history of neonatal convulsion. History of ne-
onatal jaundice was found in 14(28%) cases. 5(10%) children 
did not have any perinatal events. The Mean ± SD age of study 
subjects was 7.38±7.31month. Impairment in gross motor and 
fine motor function was the prominent findings in the study 
subject which were found to be severely affected in 25(50%) 
and 24(48%) respondents respectively, mild to moderately af-
fected in 13(26%) & 10(20%) and 12(24%) & 10(20%) cases 
subsequently. 2(4%) and 4(8%) had normal gross motor and 
fine motor function. Severe vision and speech impairment were 
found in 10(20%) cases, mild to moderate impairment found in 
16(32%) & 4(8%) and 13(26%) & 2(4%) study subject. Normal 
vision and speech was found in 20(40%) and 18(36%) study 
subject.  Severe cognition and behavior impairment were found 
in 8(16%) and 3(6%) cases, mild to moderate impairment found 
in 18(36%) & 2(4%) and 11(22%) & 1 (2%) study subject. 
Normal cognition and behavior development found in 22(44%) 
and 35(70%) cases.  Severe hearing impairment was found in 
2(4%) cases, mild to moderate impairment found in 13(26%) 
and 2(4%) cases. Normal hearing was found in 33(66%) study 
subject. Severe seizure was found in 19(39%) cases mild to 
moderate seizure was found in 3(6%) and 4(8%) study subject. 
22(44%) of study subject did not have seizure.

Table I : Distribution of study subjects according to perinatal 
events.
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3.7/1000 children in Bangladesh2. Risk factors include birth as-
phyxia and prematurity where the latter increases the risk 33 
times more than that for normal babies3. An epidemiologic sur-
vey of disabilities among 2 to 9-year-old children in Bangla-
desh, revealed 68 out of 1000 had some form of disability relat-
ed to motor, vision, hearing, cognitive, disabilities and seizer 
disorder4.

Rapid Neurodevelopmental Assessment (RNDA) is a reliable 
and valid neurodevelopmental assessment tool based upon the 
International Classification of Function (ICF, WHO, 2010) that 
is currently being used in children aged 0-15 years. RNDA is 
particularly useful for early identification of children at high 
risk for neurodevelopmental impairments5. 

Developmental therapy is the combination of various develop-
mental stimulation like physical stimulation, cognitive stimula-
tion and visual stimulation etc6-8. Early intervention pro-
grammes in this form is more suitable to promote growth and 
development of risky babies who are comparatively more sus-
ceptible to growth and developmental delay.

At present, our primary health care services do not include 
screening for the developmentally delayed child9. A more re-
cent survey suggests that, although the prevalence of disabilities 
may not have changed in the past decade, a shift from serious 
and obvious disabilities to milder problems related to cognitive 
disability, behavioral problems, hearing impairments and 
speech and language delay has been noticed10.

The purpose of this study was to identify neurodevelopmental 
impairments in high-risk babies with a variety of perinatal 
events, using Rapid Neurodevelopmental Assessment (RNDA) 
and hence provide early therapeutic intervention and subse-
quent follow up as an attempt to limit further deterioration of 
their condition.Thus, this study is of a valuable aid in prevent-
ing and ameliorating developmental impairment in these high-
risk babies.

MATERIALS AND METHODS
The study was a cross-sectional one carried out in the Autism 
and Child Development Centre of Chattogram Maa-Shishu O 
General Hospital,   during the period of 0ctober to December 
2018. Babies aged 0 -2 years with different perinatal events like 
prematurity, birth asphyxia, neonatal jaundice, and without any 
event attending the RNDA clinic of Child Development Centre 
for neurodevelopmental assessment were enrolled as study sub-
jects. All subjects were assessed by RNDA tool. It is a reliable 
and valid neurodevelopmental assessment tool based upon the 
International Classification of Function (ICF, WHO, 2010). The 
following developmental domains   were assessed: primitive re-
flexes (Only for children <1 month) gross motor, fine motor, vi-
sion, hearing, speech, cognition, behavior and seizures. Differ-
ent items appropriate for age were used for assessment of par-
ticular   domains. Mild, moderate and severe grading was ap-
plied according to the abilities of the subject to perform various 

Perintal events	 Number of children	 Percentage

Prematurity	 22	 44%

IUGR	 26	 52%

Delayed Cry or PNA	 41	 82%

Neonatal jaundice	 14	 28%

 Neonatal Convulsion	 25	 50%

Normal	 5	 10%

Unknown	 2	 4%



Dhananjoy Das et al

18
Volume 20, Issue 1, January 2021

Figure 1 : Distribution of study subject according to age.

Figure 2 : Residence of the study subjects.

Figure 3 : Educational status of the parents.

RNDA	 Normal	 Mild	 Moderate	 Severe	 Total

Primitive reflexes	 0	 2(60%)	 0	 1	 3
Gross Motor	 2(4%)	 13(26%)	 10(20%)	 25(50%)	 50
Fine Motor	 4(8%)	 12(24%)	 10(20%)	 24(48%)	 50
Vision	 20(40%)	 16(32%)	 4(8%)	 10(20%)	 50
Hearing	 33(66%)	 13(26%)	 2(4%)	 2(4%)	 50
Speech	 18(36%)	 6(12%)	 6(12%)	 10(20%)	 50
Cognition	 22(44%)	 18(36%)	 2(4%)	 8(16%)	 50
Behavior	 35(70%)	 11(22%)	 1(2%)	 3(6%)	 50
Seizures	 22(45%)	 3(6%)	 4(8%)	 19(39%)	 48

Table II : Categorization of developmental domains according 
to the severity.

RNDA	 Degree of	 	 	 	 	 Neonatal	 	 Neonatal	 	 PNA
	 severity	 Prematurity	  	 IUGR	  	 convulsion	  	 Jaundice	  	  
 	  	  	 Total	  	 Total	  	 Total	  	 Total	  	 Total

Premitive reflexes	 Mild	 2(1%)	 	 2(1%)	 	 1(0.5%)	 	 -	 	 1(0.5%)	  
	 Moderate	 -	 2(1%)	 -	 3 (1.5%)	 -	 2 (1%)	 -	  	  -	 2 (1%)
	 Severe	 -	 	 1(0.5%)	 	 1(0.5%)	 	 -	 	 1(0.5%)	  
Gross motor	 Mild	 5(2.5)	  	 9(4.5%)	  	 2(1%)	  	 2(1%)	  	 6(3%)	  
	 Moderate	 6(3%)	 17 (8.5)	 6(3%)	 24 (12%)	 6(3%)	 23 (11.5%)	 2(1%)	 12 (6%)	 10(5%)	 39 (19.5%)
	 Severe	 6(3%)	  	 9(4.5%)	  	 15(7.5%)	  	 8(4%)	  	 23(11.5%)	  
Fine motor	 Mild	 6(3%)	 	 8(4%)	 	 2(1%)	 	 2(1%)	 	 7(3.5%)	  
	 Moderate	 6(3%)	 24 (12%)	 6(3%)	 22 (11%)	 7(3.5%)	 23 (11.5%)	 2(1%)	 12 (6%)	 10(5%)	 39 (19.5%)
	 Severe	 8(4%)	 	 8(4%)	 	 14(7%)	 	 8(4%)	 	 22(11%)	  
Vision	 Mild	 7(3.5%)	  	 11(5.5%)	  	 4(2%)	  	 4(2%)	  	 9(4.5%)	  
	 Moderate	 4(2%)	 15 (7.5)	 4(2%)	 18 (9%)	 2(1%)	 13 (6.5%)	 2(1%)	 18 (4%)	 4(2%)	 23 (11.5%)
	 Severe	 4(2%)	  	 3(1.5%)	  	 7(3.5%)	  	 2(1%)	  	 10(5%)	  
Hearing	 Mild	 7(3.5%)	 	 10(5%)	 	 7(3.5%)	 	 3(1.5%)	 	 3(1.5%)	  
	 Moderate	 1(0.5%)	 9 (4.5%)	 1(0.5%)	 12 (6%)	 1(0.5%)	 9 (4.5%)	  	 5 (2.5%)	  	 1.50%
	 Severe	 1(0.5%)	 	 1(0.5%)	 	 1(0.5%)	 	 2(1%)	 	 	  
Speech	 Mild	 8(4%)	  	 9(4.5%)	  	 9(4.5%)	  	 5(2.5%)	  	 13(6.5%)	  
	 Moderate	 4(2%)	 16 (7%)	 4(2%)	 17 (8.5%)	 2(1%)	 18 (9%)	 1(0.5%)	 12 (6%)	 5(2.5%)	 27 (13.5%)
	 Severe	 4(2%)	  	 4(2%)	  	 7(3.5%)	  	 6(3%)	  	 9(4.5%)	  
Cognition	 Mild	 9(4.5%)	 	 11(5.5%)	 	 9(4.5%)	 	 4(2%)	 	 14(7%)	  
	 Moderate	  	 14 (7.5)	  	 15 (7.5%)	 1(0.5%)	 15 (7.5%)	  	 10 (5%)	 1(0.5%)	 22 (11%)
	 Severe	 5(2.5%)	 	 4(2%)	 	 5(2.5%)	 	 6(3%)	 	 7(3.5%)	  
Behaviour	 Mild	 3(1.5%)	  	 3(1.5%)	  	 5(2.5%)	  	 3(1.5%)	  	 8(4%)	  
	 Moderate	 	 6 (3%)	 	 6 (3%)	 1(0.5%)	 8 (4%)	 	 6 (3%)	 1(0.5%)	 12 (6%)
	 Severe	 3(1.5%)	  	 3(1.5%)	  	 2(1%)	  	 3(1.5%)	  	 3(0.5%)	  
Seizures	 Mild	 1(0.5%)	 	 1(0.5%)	 	 1(0.5%)	 	 	 	 2(1%)	  
	 Moderate	 3(1.5%)	 12 (6%)	 3(1.5%)	 14 (7%)	 2(1%)	 16 (8%)	  	  	 4(2%)	 24 (12%)
	 Severe	 8(4%)	  	 10(5%)	  	 13(6.5%)	  	 6(3%)	  	 18(9%)

Table III : Number of children with different perinatal events in each RNDA category based on severity. 
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DISCUSSION
Children born with different perinatal events are at risk for ma-
jor and minor neurodevelopmental disabilities. Prediction of 
neurodevelopmental outcome of these ‘high-risk’ group of chil-
dren is very important for early therapeutic interventions. Infor-
mation regarding the severity and spectrum of impairments is 
essential for counseling parents, tailoring follow up services 
and introducing early intervention programs. A detailed neuro-
logical examination in early infancy is a valuable tool for pre-
dicting outcome11. This study was done to find the neurodeve-
lopmental impairments in high risk babies by RNDA which 
may aid in identifying at risk infants of long-term neurodeve-
lopmental impairment.

 In this study mean age of study subjects on their first visit to 
RNDA clinic was 7.38 months. However, it is commendable 
for patients to come for a RNDA with in the first month after 
birth. Pediatricians and primary health care givers should coun-
sel new mothers to have their child assessed for neurodevelop-
mental disabilities as early as possible so that appropriate de-
velopmental stimulation therapy can be initiated to minimize 
lifelong disabilities. 

A study carried out on 159 Bangladeshi preterm infants by 
Khan et al showed that maternal education influenced the de-
velopmental outcome of children12. In our study, it was ob-
served that most parents completed graduation suggesting there 
was at least some educational influence though a significant ad-
vantage could not be deciphered. 

Among the 50 study subjects who underwent RNDA, impair-
ment in gross motor and fine motor function were found to be 
severely affected in 25(50%) and 24(48%) respondents respec-
tively. Some studies showed that motor performance of chil-
dren with different perinatal events is affected in 20%-40% 
which is consistent with this study.  If diagnosed early the se-
verity of motor functions can be minimized through proper de-
velopmental therapy. However, if it is delayed it can affect the 
daily living activities and quality of life of the child. A random-
ized control trial on 27 children conducted by Lekskulchai and 
Cole et al revealed that development intervention programme 
has a beneficial effect on children with perinatal events13.

Table IV : Comparison of different perinatal events in terms of 
all RNDA parameters according to Mann-Whitney U test.

Among the study subjects severe vision impairment was ob-
served in 10(20%) cases. Only 2(4%) cases had severe hearing 
impairment.  Speech impairment was found in 10(20%) re-
spondents. Severe cognition and behavior impairment were 
identified in 8(16%) & 3(6%) cases respectively. Severe seizure 
was found in 19(39%) study subject. This study revealed that a 
high proportion of children had identifiable problems in more 
than one domain which, in turn, indicates that RNDA plays an 
important role for identification of developmental delay in dif-
ferent domains and a follow up RNDA becomes mandatory.
In this study, most of the study subjects had more than one per-
inatal event and the distribution of cases were made based on 
the presence or absence of a particular event. Thus, cases hav-
ing multiple perinatal events were added in more than one cate-
gory based on the occurrence of those events.
In this study, 41(82%) children were found with a history of de-
layed cry or Perinatal Asphyxia (PNA) at birth. 39(19.5%) of 
study subjects with PNA were found to have gross motor and 
fine motor abnormality. Fine motor skill was significantly 
worse in children with PNA as compared to other perinatal 
events (p=0.04). Vision and speech impairment were found in 
23(11.5%) and 27(13.5%) respectively. Cognitive and behavio-
ral function affected in 22(11%) and 12(5%) study subjects 
with PNA. Seizure was found in 24(12%).  Developmental out-
come in infants with PNA depends on Sarnat’s clinical staging 
system. Categorization of PNA in to HIE-1, HIE-II and HIE-III 
could not be done in this study as it is a cross sectional study.  
But it is assumed that all cases are belonging to HIE-II and 
HIE-III, as infants with PNAHIE-Iusually donot come for fol-
low up. Charlene et al stated that 62% of those with severe en-
cephalopathy had poor developmental outcome compared to 
25% with moderate HIE14. Behera et al showed in their study 
100% of HIE- III had neurological abnormality and 36.4% of 
HIE –II developed neurological abnormality15. Behera et al al-
so showed in their study 27% of HIE-III and 9% of HIE-II had 
vision problems in the form of squint & cortical blindness 
while another study by Marlow et al showed that 13-25% of 
HIE -III had blindness16. Both Shankaran et al and Marlow et 
al found 6.18% of HIE-III had hearing impairment17,16.
In this study, 26(52%) of study subjects had a history of IUGR 
at birth. Gross motor and fine motor impairment were found in 
24(12%) and 22(11%) cases. Hearing and speech impairments 
were observed in 12(6%) and 17(8.5%) respectively whereas 
visual impairment was found in 18(9%). 15(7.5%) and 6(3%) 
study subjects with IUGR had cognitive and behavioral impair-
ment and 14(7%) of them had seizures. Primitive reflex abnor-
mality was found in 3(1.5%). Gross motor and fine motor skills 
were found to be diminished significantly in cases with IUGR 
in this study (p=0.009 & p=0.003). Babies born with IUGR re-
gardless of preterm or term infants are at risk of adverse neuro-
developmental outcome during childhood. Al-Qashar et al 
showed in their study that almost 50% of the IUGR infants had 
lower scores (Moderate 35.4% and severe 13.4% according to 
Baley Infant Neurodevelopmental Screening) irrespective of

RNDA parameters	 Prematurity	 IUGR	 Convulsion	 Jaundice	 PNA

Primitive reflexes	 0.157	 	 0.48	 	 0.48
Gross motor	 0.282	 0.009	 0.107	 0.833	 0.058
Fine motor	 0.222	 0.003	 0.104	 0.643	 0.04
Vision	 0.215	 0.589	 0.967	 0.784	 0.688
Hearing	 0.343	 0.115	 0.789	 0.697	 0.822
Speech	 0.297	 0.892	 0.215	 0.017	 0.375
Cognition	 0.223	 0.914	 0.465	 0.029	 0.987
Behavior	 0.79	 0.535	 0.655	 0.126	 0.855
Seizures	 0.621	 0.702	 0.02	 0.815	 0.078
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the gestational age or birth weight18. IUGR babies may be as-
sociated with worse neurocognitive impairments including CP, 
poor academic performance, poor memory, abnormal emotional 
and behavioral problem and social disorder. Jarvis et al found 
that IUGR term infants had 4 to 6 times the rate of CP19.
22(44%) of study subject in this study were found to be born 
preterm. Among this 17(8.5%) and 24(12%) cases had gross 
motor and fine motor function impairment. Hearing and speech 
impairment was revealed in 9(4.5%) and 16(8%) while vision 
impairment was observed in 15(7.5%).  Cognitive and behavio-
ral impairment was found in 19(7%) and 6(3%) and seizures 
were observed in 12(6%). Primitive reflex abnormality was 
found in only 2(1%). There is no significant difference ob-
served in terms of RNDA parameter in comparison with other 
perinatal events. These study findings consistency with Islam et 
al who conducted a study among 103 preterm neonates at 3 
month of age and showed that motor performance of children 
born prematurely is affected in 20-40%20. Poorer neurodeve-
lopmental outcome in premature babies is multifactorial and it 
is likely a consequence of an immature brain, perinatal risk fac-
tors and environmental exposure. Greater gestational age at 
birth and higher birth weight is associated with a lower risk of 
developmental delay. Do et al in their study showed, incidence 
of CP among premature baby were 7%. Moreover, they found 
premature babies had higher impairment in cognition, language 
and motor skills by 17%, 8% and 4% respectively according to 
Baley Scales of infant and toddler development and the Amiel- 
Tison’s neurological examination method21.
In this study 25(50%) study subjects were found to have a his-
tory of neonatal convulsion. Gross motor and fine motor im-
pairment were observed in 23(11.5%) cases. Hearing and 
speech impairment were found in 9(4.5%) and 18(9%). Vision 
impairment was found in 13(6.5%); seizure observed in 16(8%) 
and primitive reflex abnormality was found in only 2(1%). Sig-
nificant form of seizure was observed in respondents with the 
history of neonatal convulsion in comparison with other perina-
tal events (p=0.02). A study conducted by Kharoshankaya et al 
revealed that in moderate to severe HIE presence of seizure 
alone was not associated with abnormal outcome at 24-48 
months22. Total seizure burden of more than 40 minutes and 
maximum seizure burden of more than 13 minutes were associ-
ated with significantly higher risk of abnormal development. 
Etiology associated with poor outcome included cerebral dys-
genesis, global cerebral hypoxic insult and CNS infection. Con-
versely, infants with focal cerebral hypoxic insult, transient 
metabolic disturbance or idiopathic seizure associated with fa-
vorable outcome was observed in the study by Tekgul et al23.

14(28%) study subject in this study were found to have history 
of neonatal jaundice. Among this, 12(6%) had gross motor and 
fine motor impairment. Hearing and speech impairment were 
observed in 5(2.5%) and 12(6%) vision impairment was found 
in 8(4%). 10(5%) and 6(3%) of subjects had cognitive and be-
havioral impairment. In this study, speech and cognition was 
impaired significantly in children with neonatal jaundice in 
comparison with other perinatal events (p=0.017 & p=0.029).  
It is also an important cause of neurodevelopmental sequelae   
in Bangladesh. This study finding was consistent with Gordon 
et al who found that 22(96%) of children with Neonatal Jaun-
dice at age 18-32 month had motor or neurological impaire-
ment, 43% were unable to either sit and or stand independently, 
48% had movement disorder and 56% had eye movement dis-
order24. 
So neurodevelopmental assessment during early infancy can 
predict long term impairment which may help in screening at 
risk infants.  This study strongly support scarrying out neurode-
velopmental assessment by RNDA on high risk babies.

CONCLUSION
Routine neurodevelopmental assessment by RNDA during neo-
natal period and frequent follow up at early months of infancy 
may strongly aid in identifying at risk infants for a long-term 
neurodevelopmental disability in the future.  Knowledge of the 
severity and spectrum of impairments is necessary for counsel-
ing parents, tailoring follow up services and allocating early in-
terventional programme.

RECOMMENDATION
Neurodevelopmental assessment should be initiated in all high-
risk babies as early as possible. Neonatologist & Pediatrician 
should be well concerned about the consequences of Neurolog-
ical sequelae. Further study should be carried out with long 
term follow up RNDA to observe different developmental as-
pects and to see the effect of developmental therapy.

LIMITATION
Small sample size. Developmental outcome could not be as-
sessed after providing developmental therapy.
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