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Statement for Home-based Screening for Autism and
Neurodevelopmental Disorders in Children aged 0-9 years
in 7 Divisions of Bangladesh and Dhaka City

Autism Spectrum Disorders (ASD) is one of the fastest growing non-communicable diseases with
a prevalence rate of 1 out of every 88 children (1 in 54 boys) in the United States alone. Every year
more children are diagnosed with ASD than they are with pediatric AIDS, diabetes and cancer
combined. A unique neurodevelopmental disorder, it is characterized by an inability or loss in
language development, impaired social communication, delays in motor development, hypersen-
sitivity to sensory stimulation, stereotypical and/or repetitive mannerisms, and restricted interests.
There is no specific cause identified for the disorder other than a genetic predisposition, and it is
not limited by any socio-economic, educational, religious, social or cultural boundaries. Despite
our lack of knowledge on causation, we do know that early detection and intensive, evidence
based-interventions in the first few years of life can significantly mitigate the negative impact of
the disorder. Therefore developing multi-faceted, comprehensive and integrated diagnostic and
intervention programs within community based health and education systems is urgently required.

| would therefore like to commend and thank the Ministry of Health and Family Welfare of Bang-
ladesh, in particular the Directorate General of Health Services, the Revitalization of Commu-
nity Health Care Initiatives in Bangladesh (Community Clinic Project), the Bangladesh Medical
Research Council and the researchers from the Department of Pediatric Neuroscience, Dhaka
Shishu Hospitalfor conducting this door to door survey on disabilities. Although the results seem
inconclusive about the actual prevalence of ASD in Bangladesh, the significantly high rate of cog-
nitive disorders indicates the urgent need for an effective national program which includes train-
ing of medical, allied health professionals and community workers in early detection strategies,
and formulation of effective evidence-based treatment methods that can be easily implemented
with parents and caregivers as collaborative partners. In addition, we also need to develop our
educational and employment systems so that those with neurodevelopmental disabilities can be
given the opportunity to become productive members and be seamlessly included in all aspects
of society.
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Bangladesh has come a long way in reducing mortality and morbidity of acute childhood ill-
nesses. Among other factors, with better survival of high-risk newborns, lower fertility rates, smaller
family sizes and rise in literacy levels among the marginalized, increasing numbers of parents are
seeking assistance from health services for a range of neurodevelopmental disorders in children,
including Autism, ie, one of the newly emerging concerns. These non-communicable diseases
require a baseline of epidemiological information across the country for policy makers and service
providers, which will provide a direction for allocation of resources and development of programs
where indicated.

Research evidences and clinical experiences indicate that parents want services closer to homes,
which are accessible, appropriate and child-friendly. Multi-disciplinary Shishu Bikash Kendras
(SBKs) have been established in the outpatients of the paediatrics department of several medical
college hospitals where attendances are rising due to the ability of the service to diagnose and
provide appropriate management for a wide range of neurodevelopmental problems. However,
these services remain inaccessible to the large population living in rural areas or even in urban
areas. This survey was directed towards these out of reach children.

For the first time in Bangladesh a brief and simple tool has been applied door-to-door across 7
Upazillas and 1 ward in Dhaka city to screen for a range of neurodevelopmental problems, in-
cluding autism, by government frontline health workers, ie, Health Assistants (HAs) and Family
Welfare Assistants (FWAs) with supervision by Health Inspectors (HIs). The have performed this
task with sincerely and credibility. In turn, those found to be at-risk were assessed by team of
Community Health Care Providers (CHCPs) in Community Clinics. This section of the survey has
been able to transfer a delicate and complex technology to CHCPs, who have performed their task
admirably. We can take pride in their quality of work and their potential to strengthen and scale up
the program in future. The doctors and psychologists of the SBKs who travelled to the respective
survey sites to perform clinical evaluations have also been a key factor towards understanding the
underlying pathophysiological, cognitive, mental health and other conditions which emerged from
the survey.

The Non Communicable Diseases Directorate has provided comprehensive logistical support to-
wards the completion of the survey; and the findings provide a sound direction for their future pro-
grammes. In conclusion, we are hopeful that the findings will assist in establishing country-wide
programmes for optimum development of all children in Bangladesh, both abled and those with
difficulties.

Naila Zaman Khan
Makhduma Nargis
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BACKGROUND

In the past two decades in Bangladesh improved
child survival rates has been interposed with a trend
towards increasing rates of non-communicable
conditions such as childhood disabilities. The
present survey was conducted to overcome the
paucity of credible information about the extent of
these conditions across the country.

DEFINITIONS

Impairment and disability are seen as a continuum
of functional deterioration of activities. Based upon
conceptual framework, adapted from the International
Classification of Function (WHO, 2001), , ‘uncertain’or
‘mild’grades of impairments, determined in the surveyed
children for the following developmental functions: gross
motor, fine motor, vision, hearing, expressive language,
cognition, behavior and seizures, were considered
‘Neurodevelopmental Impairments’ (NDIs) (ie, temporary,
reversible); while ‘moderate’ and ‘severe’impairments
were considered ‘Neurodevelopmental Disabilities’
(NDDs) (ie, permanent, irreversible).  While it is
acknowledged that seizures are not a functional domain,
they are often a symptom of a neurological dysfunction,
hence included.

Adaptations of the International Classification of
Diseases (ICD10, WHO, 2004) were followed for
diagnosing specific conditions such as autism,
cerebral palsies, epilepsies, hearing and visual
impairments, etc.

OBJECTIVES

They were (1) to determine the validity of home-based
screening tools for use by government frontline health
workers to identify children at-risk for NDIs/NDDs (2)
To estimate the prevalence of NDIs/NDDs in children
when assessed by para-professionals applying
validated tools. (3) To estimate the prevalence of
underlying medical, psychological, mental health
and other conditions, including Autism Spectrum
Disorders, in all children identified with NDIs/NDDs
(4) to determine the feasibility of a tiered system of
developmental surveillance and referral from home
to community to tertiary health care services, for
early detection and appropriate intervention (5) to
identify significant preventable risk factors.

DESIGN

A three-stage survey design was applied. In Stage
One, door-to-door screening through maternal recall
was conducted by HAs and FWAs. In Stage Two,
all screened positive and 10% screened negative
were assessed for NDIs/NDDs by CHCPs in the
local Community Clinic. In Stage Three all identified
with NDI/NDD were provided diagnostic workouts
by a professional team comprising of a child health
physician and a child psychologist in the respective
Upazilla Health Complex.

SITE, SURVEY POPULATION, HUMAN
RESOURCE

In Stage One, an estimated 1000 children per
upazilla were screened by Health Assistants (HAs)
and Family Welfare Assistants (FWAs) in 7 upazillas
(Debhata, Wazirpur, Pirganj, Godagari, Pekua,
Modhupur, Kulaura) and in the Mirpur ward in Dhaka
city. Door-to-door ‘blanket’ surveys were conducted
of all children aged 0-9 years residing around 5
Community Clinics in each Upazilla and in 5 localities
within the Mirpur ward in Dhaka city.

In Stage Two, all screened positives and 10%
screened negatives were assessed in the Community
Clinic by Community Health Care Providers (CHCPs)
in rural populations, and within a non-government
institution in Dhaka city, ie the Bangladesh
Protibondhi Foundation (BPF) for NDIs/NDDs. The
assessors were ‘blind’ to the screening status of the
children, to avoid assessment bias.

In Stage Three, all identified with NDIs/NDDs
were provided a diagnostic workout by a child
health physician and a child psychologist from the
nearest Shishu Bikash Kendra in Medical College
Hospitals (Shaheed Suhrawardy MCH, Sylhet MCH,
Chittagong MCH, Barisal MCH, Rajshahi MCH,
Mymensingh MCH, Rangpur MCH, and from Dhaka
Shishu Hospital) , at the Upazilla Health Complex.

TOOLS APPLIED

In Stage One the Household Form (HF) and Mother Child
Form (MCF) was used to collect sociodemographic
information. The Developmental Screening
Questionnaire (DSQ; for 0-<2 year olds) and Ten
Questions Plus (TQP; for 2-9 year olds) was asked to
every mother regarding their child’s neurodevelopment.

In Stage Two the Rapid Neurodevelopmental
Assessment (RNDA) was administered to all children
and the Participation Checklist (PCL) was completed.

In Stage Three the Child Health Physicians
conducted a General Developmental Assessment
(GDA); completed the Modified Checklist for Autism
(MCHAT) or the Social Communication Questionnaire
(SCQ); and a checklist was completed based upon
the International Classification of Diseases for Autism
(ICD) form for any child suspected with autism. The
Child Psychologist administered an intelligence test,
ie, Bayley Scales for Infant Development (BSIDII),
or, Wechsler Pre and Primary Scales of Intelligence
(WPPSI), or, the Stanford Binet Intelligence
Scales (SBIS), or, Wechsler Intelligence Scale for
Children (WISC IV). Every child of school age was
administered the Wide Range Achievement Test
(WRAT). All 2-9 year olds were administered a test
for adaptive behavior, ie, the Independent Behavior
Assessment Scale (IBAS). Children with visual
impairments were administered the Reynell Zinkin
Scales of Intelligence. Each child suspected to have
an Autism Spectrum Disorder was administered the
Autism Diagnostic Observation Schedule (ADOS).



TRAINING OF FIELD WORKERS,
COMMUNITYASSESSORS AND
PROFESSIONALS

6 Health Assistants (HAs), 6 Family Welfare Assistants
(FWA)s and 5 His per site were provided a five-day
training in the Upazilla Health Complex by specialist
teachers from the Bangladesh Protibondhi Foundaation
on demographic survey and home-based screening
for NDIs/NDDs. 5 CHCPs per Upazilla were provided
a two-week training on administration of the Rapid
Neurodevelopmental Assessment (RNDA) at the Dhaka
premises of the Bangladesh Protibondhi Foundation. 8
Child Health Physicians and 16 Child Psychologists (ie,
one CHP and 2 CPs per Upazilla) were giving a refresher
course on diagnosis of neurodevelopmental disorders
including autism, following the WHO, ICD norms, in
the three-day training in BPF. 7 Statisticians from the
Upazillas and 1 from Dhaka city were provided training
in data entry and basic softwares (Microsoft Access);
and 7 Health Inspectors (His) and 1 FWV were provided
training on co-ordination of survey, in BPF in a two-day
training. Their data entry was subsequently replaced
(see next section).

ANALYSIS

All information were collected in computed data entry
forms, couriered to Dhaka city, and entered into the
SPSSpc software in the office of the National Co-
ordinator, Establishment of Shishu Bikash Kendra,
DGHS, in Dhaka Shishu Hospital. Both unweighted
and weighted validity and prevalence analysis were
calculated, based uponinternationally acknowledged
epidemiological standards and norms.

TIMELINE

The survey was conducted between January —June 2013.

RESULTS
1. Surveyed population

A total of 7280 children were surveyed in 8 sites.
These included Dhaka Division (Modhupur=1001),
Sylhet Division (Kulaora=1036), Chittagong Division
(Pekua=1021), Khulna Division (Debhata=1000),
Rajshahi Division (Godagari=1003), Barisal Division
(Wazirpur=1001), Rangpur Division (Pirganj=1015) and
Dhaka city (=203). 20% were 0-<2 year olds and 80%
were 2-9 year olds.

2. Households surveyed by Wealth Quintiles

Pirganj and Pekua households had the largest
numbers in the lower wealth quintiles (WQ 1-2), while
Wazirpur, Kulaura and Dhaka city had the largest
numbers in the higher wealth quintiles (WQ 3-5).

3. Child At-Risk for NDIs/NDDs: Screen
Positivity

Mean screen positivity for combined 8 sites was
6.21% in 2-9 year olds, and 3.82% in 0-<2 year
olds; and 5.73% for all the total surveyed population.
Highest positivity was in Dhaka city (23%) followed
by Pirganj (9.36%). Lowest positivity was in Wazirpur
(2.30%).

4. Validity of the Screening Tools

Sensitivity (Se), Specificity (Sp), Positive Predictive
Validity (PPV), and Negative Predictive Validity (NPV)
of the Developmental Screening Questionnaire
(DSQ) and Ten Questions Plus (TQP) combined
and unweighted, for all sites combined was 74%,
90%, 82%, and 85%, respectively. Weighted results
for Se, Sp, PPV, and NPV were 23%, 88%, 82% and
36%, respectively. Two highest weighted Se were
in Dhaka (76%) and Pirganj (74%); and lowest in
Godagari (6%) and Kulaora (9%).

5. Prevalence of NDIs/NDDs (ie, Impairment
and Disability)

A total of 445 children of the 1201 assessed across
all sites had =>1 NDI/NDD. Mean weighted
prevalence of any NDI or NDD in the 8 sites
combined was 185/1000 (95% CIl 161-208). Three
highest prevalences were in Godagari (490/1000),
Modhupur (301/1000) and Dhaka city (290/1000);
and lowest in Debhata (90/1000).

6. Prevalence of specific types of NDIs/NDDs

For each child assessed to have a NDI/NDD
had problems in =>2 types of developmental
domains. Mean weighted prevalence by specific
developmental domains were 36/1000 (gross
motor), 45/1000 (fine motor), 12/1000 (vision),
27/1000 (hearing), 56/1000 (expressive language),
158/1000 (cognition), 36/1000 (behavior), and
17/1000 (seizures). 444/1000 children in Godagari
and 279/1000 children in Modhupur had cognitive
impairments or disabilities. Wazirpur had the lowest
prevalence across all developmental domains.

7. Prevalence of NDD (ie. Disability)

Mean weighted prevalence of any NDD in the 8 sites
combined was 71/1000 (95% CI: 56-85). Highest
prevalence was in Kulaura (162/1000), (/1000) and
lowest in Wazirpur (14/1000).

8. Prevalence of Specific Types of NDDs

Mean weighted prevalence by specific developmental
domains for all sites combined was 23/1000 (gross
motor), 28/1000 (fine motor), 6/1000 (vision),
14/1000 (hearing), 39/1000 (expressive language),
44/1000 (cognition), 20/1000 (behavior), and 6/1000
(seizure). The two highest prevalence by site were for
both cognitive disabilities and expressive language



in Dhaka City (113/1000). The second highest
prevalence of cognitive disabilities in Modhupur
(105/1000) and for expressive language in Kulaura
(109/1000). Wazirpur had the lowest prevalence
across all developmental domains.

9. Prevalence by Diagnostic Groups
of Children

Mean prevalence for combined 8 sites were: (1)
4/1000 (Cerebral Palsies); (2) 46/1000 (Cognitive

Disorder); (3) 12/1000 (Developmental Motor
Disorder); (4) 20/1000 (Expressive Language
Disorder); (5) 7/1000 (Seizures/Epilepsies); (6)

7/1000 (Mental Health disorder); (7) 3/1000
(Blindness or VI); (8) 5/1000 (Deafness or HI); (9)
4/1000 (Genetic, Syndromic, Anomaly).

10. Frequency of Autism Spectrum Disorders

In the total assessed population in Stage Three
(n=414), 8 children were diagnosed with Autism,
plus 1 child with Pervasive Developmental Disorder,
Not Otherwise Specified (PDD NOS) and 1 child with
Rett Syndrome. Of the 8 with autism, 6 were from
Dhaka city, 1 from Kulaora and 1 from Godagari.
The PDD NOS child was from Godagari and the Rett
Syndrome child from Kulaora.

11. Prevalence of Autism Spectrum
Disorder (ASD)

The overall mean prevalence for ASD was 1.55/1000
(n=7280). In Dhaka city the prevalence was 30/1000
and 0.68/1000 in rural populations. No child with
autism was idenitified in Debhata, Modhupur, Pirgan;,
Pekua or Wazirpur.

12. Stages One, Two and Three: screening
and identifying children with autism

All 8 children with autism were screened positive in
the home-based screening in Stage One. In Stage
Two they were also identified with NDIs/NDDs in
specific developmental domains. In Stage Three
the MCHAT/SCQ screened all 8 to be high-risk for
autism, out of a total of 25 who screened positive but
had other disorders diagnosed by the professionals.

The 1 child with PDD NOS and the other with Rett
Syndrome diagnosis were neither identified by the
Stage One screen or by the Stage Three screen.
However, they were positive for NDIs/NDDs in Stage
Two (ie, on the RNDA).

13. Emerging systems of referral

The home-based screening was able to reduce the
numbers of children brought for community-based as-
sessments from 100% (n=7280; screened) to 16.49%
(n=1201; assessed); and further reduce the numbers
evaluated by professionals in the Upazilla Health

Complex to 5.6% (n=413; evaluated). By this method
best use of scarce expertise was made. Moreover, a
significant number of those assessed at the commu-
nity level had NDlIs (or mild difficulties) which are most
amenable to home-and-community-based interven-
tions. A system of developmental surveillance and
appropriate referral has, thus, emerged; and can be
scaled up in a cost-effective manner.

14. Risk factor estimates

Apart from the ability of mother’s to read newspapers,
which was ‘protective’, the most significant risk
factors were related to perinatal problems.

Poverty had a significant effect on gross motor functions
(OR significant) and cognition (OR not significant).
Paradoxically, children from the higher wealth quintiles
(WQs) were more likely to have the other types of NDlIs/
NDDs, the most significant being vision (OR 2.27),
seizures (OR 1.71) and behavior (OR 1.32) problems.
Within the diagnostic categories, Mental Health
conditions had the most risk of occurring in the higher
WQs (OR 2.8, 95% Cl 1.34-6.16).

DISCUSSION
Screen Positivity

In a population of over 150 million a mean positivity
rate of 6% implicates a vast number of unidentified
children who may be helped to overcome their
developmental delays or disorders. Lesser
proportions of younger children screened positive,
which implies better health care including maternal
and perinatal care; or, that younger children were
missed by the screening tool.

NDIs/NDDs by developmental domains

Cognitive delay was found to have the highest
prevalence. The fact that these children were
identified with internationally acknowledged tools
by CHCPs in Community Clinics, lends a unique
opportunity for the government to utilize this
workforce to provide both early identification and
early intervention programs. The results provide a
huge potential for scaling up this program.

Discerning impairments from disabilities

CHCPs were able to grade children’s developmental
problems by severity, thus, identifying NDlIs
(Impairments) which can benefit from home and
community based intervention, from NDDs (Disabilities)
which need further referral to the Upazilla Hospital or
Shishu Bikash Kendra in Medical College Hospitals.

Diagnostic Groups

The diagnoses provided by the professional team who
travelledtothe UpazillaHospital fromthe medical college
Shishu Bikash Kendras, was able to provide a clear



understanding for the medical and neuropsychological
conditions which are most prevalent.

The 9 diagnostic groups which were categorized
have the potential to be made into a short 3-week
training curriculum for Upazilla physicians which can
potentially be called an “Integrated Management of
Childhood Impairments and Disabilities” (IMCID). A
piloting of such a project is indicated.

Autism Spectrum Disorders

A high prevalence was noted in Dhaka city, ie 3%
of the surveyed population. Prevalences were
much lower in rural populations, ie, 0.07%. There
is an urgent need to identify children across all
metropolitan areas of the country.

Ethical considerations: ‘Survey with Services’

Identifying children with  neurodevelopmental

problems can only make sense to families if they
are linked with appropriate interventions. This survey
was able to highlight what kinds of interventions can
be provided within communities, and within referral
services. Many interventions are already evidence-
based in Bangladesh, but lacking in some areas.
Important among the latter are home and community

interventions for Autism and ASDs.

SURVEY LIMITATIONS
Data entry

Quality and work pace of the local data entry was
below standards. This system was replaced with entry
in a central office in DSH. Further similar projects will
need to take this issue into consideration.

Stage One: Field Work

It was difficult to find credible field workers at the
PHC levels within the specific ward in Dhaka city. As
a high percentage of children were found with NDIs/
NDDs in the urban population, further thought needs
to be given to programs in metropolitan populations
which are under the supervision of city corporations.

Stage One: discrepant validity of survey
tools in 8 sites

Quality of screeners, ie, HAs and FWAs, needs to be
scrutinized before sending them out for field work.
Inter-rater reliability conducted during the training
program may be able to discern those with optimum
abilities as screeners.






II. Background




Rising rates of childhood impairments
and disabilities

Bangladesh has come a long way in reducing under
five child mortality rates from 148 per 1000 in 1990 to
less than 43 per 1000 in 2012 (UNICEF, 2012). Pub-
lic health measures such as universal coverage of
immunization, prevention of diarrheal diseases, and
programs such as the IMCI, have contributed to a de-
cline in communicable diseases. However, with bet-
ter survival rates an increase in non-communicable
diseases such as childhood disabilities has occurred.
For example, in a large epidemiological survey of
childhood disabilities in 1988 about 8% children in
rural and urban populations screened positive (Za-
man et al, 1990) compared to 18% in 2005 (UNICEF,
2008). Given the lifelong stress to a child and family
and cost of rehabilitation to the country’s economy,
and the benefits of early detection and intervention
(Maulik and Darmstadt, 2009), it is mandatory that
children most at risk for disability be identified early
and provided appropriate interventions so that such
large human and financial costs to the country can
be prevented.

Strategies for Detection

A two-stage survey of childhood disabilities has been
reported to be the most used methodology in pop-
ulation-based surveys worldwide (UNICEF, 2008).
Bangladesh has been one of the countries where
these tools have been developed (Zaman et al, 1990;
Khan and Durkin, 1995) along with other countries
(Belmont, 1984; Durkin, Zaman, et al, 1991; Durkin,
Davidson, et al, 1994). The screening tool, called the
Ten Questions (TQ) is being used in over 50 coun-

tries, and is able to screen those at-risk for disabili-
ties (UNICEF, 2008), and is the most used tool for this
purpose worldwide (Maulik and Darmstadt, 2007).

However, the second stage of the survey methodol-
ogy, which was designed to identify specific types
of disabilities by multidisciplinary professionals
(doctors, psychologists, etc.) could not be applied
in any of these countries in the past three decades
due to a lack of professional expertise and standard-
ized tests. To overcome this impediment, within the
past decade a team of professionals from Bangla-
desh have been able to validate an assessment tool
(ie, the Rapid Neurodevelopmental Assessment or
RNDA; described in the Methods section) for 0-9
year olds for use by generic child care professionals
(such as therapists, teachers) to identify a range of
neurodevelopmental impairments (NDIs) and neu-
rodevelopmental disabilities (NDDs).

The stress on impairments was based upon the
temporal relationship between ‘impairments’ and
‘disabilities’ (Figure: 1), where early identification
of impairments is able to prevent a majority of chil-
dren from progressing to a disability; a phenomenon
which has been observed in a survey of childhood
disability in Bangladesh (Khan, Ferdous, et al, 2011).
The tools have received wide acclaim and sup-
port, based upon which Bhutan has conducted a
two-stage childhood disability survey in 2009-2010
(UNICEF Bhutan, 2012). The demand for the tool,
copyrighted by Bangladesh Protibondhi Founda-
tion (BPF) (BPF website: http://bangladeshproti-
bondhifoundation.org/), has resulted in MOUs being
signed with the University of California in San Fran-
cisco for the application of its Spanish Version in

Fig.1. : A Functional Paradigm for Addressing Neurodevelopmental Functional Limitations as a
Continuum. ( Mote: NDI=Neurodevelopmental Impaiment; NDD=Neurodevelopmental Disability)

(adapted from ICF, WHO, 2001)
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Guatemala ; use in nine countries by Oxford Univer-
sity; and with Mahidol University, Thailand. Training
of a wide body of para-professionals for widespread
utilization of the tool in Bangladesh is needed.

Government sponsored Shishu Bikash Kendra’s

Increasing number of parents are seeking help for
children with developmental delay. To address these
children’s problems the first Shishu Bikash Kendra
(SBK) (Child Development Center) was established
within Dhaka Shishu Hospital in 1992 (Khan NZ,
1998). A multidisciplinary team (MDT) of profession-
als evolved over the ensuing decade, with the core
team comprising of Child Health Physicians (with ex-
perience in working with Neurodevelopmental Disor-
ders), Child Psychologists (trained in Developmental
Psychology) and Developmental Therapists (generic
therapists trained in the basics of Physio, Occupa-
tional and Speech Therapy, within a developmental
framework). By 2003 over ten other SBKs had been
established in hon-government hospitals and health
facilities (Khan and Ferdous, 2003).

With increasing numbers of families seeking assis-
tance for their child’s developmental problems, the
Ministry of Health and Family Welfare (MOHFW) de-
cided to establish similar Shishu Bikash Kendra’s
(SBK) within all Medical College Hospital (MCHSs)
(DGHS, 2008). Ten SBKs were established till 2011.

The MOHFW further extended this program to es-
tablishment in 25 more hospitals, including district
hospitals (Operational Plan: “Establishment of SBKs
in Secondary and Tertiary Hospitals”, IHM, DGHS,
MOHFW, 2011-2016). The success of these SBKs
can be judged from the rising numbers of attend-
ances to the various clinics of these SBKs (Website:
DGHS, 2011). (http://www.hsmdghs-bd.org/SBK.
html).

To benefit the largest population of children a link-
age between the SBK services to primary health care
needs to be established.

Prevention of disability

Primary Prevention:

A majority of disabilities are preventable through ap-
propriately directed primary prevention measures in
health, education and social sectors. In Bangladesh
several preventable risk factors have been identified
including poor maternal reproductive health, inad-
equate perinatal care, brain insults during delivery,
pre peri and post-natal brain infections, maternal
and infant malnutrition, lack of maternal education
and poverty (Durkin et al, 2000; Islam et al, 1993).
A recent study in the Dacope Upazilla in Khulna has
demonstrated the effects of climate disasters such as
tsunamis and cyclones on the neurodevelopment of
children born to mothers whose children were born
as climate refugees (Khan et al, paper submitted to
C:CHD). A country-wide ascertainment of risk factors
would assist policy-makers in allocating resources
to specific preventative programs in specific sites

across the country.

Effectiveness of home-based interventions:

Once high-risk children are identified, appropriate
home-based intervention programs (ie, ‘Distance
Training Packages’ or DTP copyright: Bangla-
desh Protibondhi Foundation) have been reported,
through randomized controlled trials (RCTs), to be
as effective as center-based programs for functional
improvement of children with multiple and complex
disabilities like cerebral palsy (McConachie et al,
2000). These interventions, however, require a com-
prehensive neurodevelopmental profile of each child,
which is yet unavailable within the public health care
system.

Services closer to homes:

Distance of services from children’s homes, eco-
nomic factors and cultural taboos have been found
to be common barriers to parents seeking services
(McConachie et al, 2001). It is, therefore, not surpris-
ing that there is an increasing demand for services
closer to children’s homes. Establishment of sys-
tems of detection, intervention and referral at the lo-
cal levels would allow a large numbers of vulnerable
families to avail services.

Maternal Education is ‘protective’, but they are
most at risk of psychiatric morbidity:

In population-based surveys it has been found that
maternal education is able to prevent children’s
neurodevelopmental conditions progressing from
impairments to disabilities, probably as she is able
to access appropriate services early (Khan, Mont,
et al, 2011). However, those mothers who are able
to access services become stressed due to their in-
ability to attend appointments regularly, due to family
and economic pressure; although, paradoxically, it is
these children who demonstrate functional improve-
ment (ie, those children who are brought in ‘as in-
tended’ by the service-providers (Khan et al, 2007).
And these very same mothers, whose numbers of
visits are higher to the services, are more at risk of
developing psychiatric morbidity, such as psychoso-
matic disorders and depression (Khan et al, 2008). A
country-wide profile of parental education, especially
maternal education, will be able to direct resources
towards gender empowerment in the most vulner-
able sites.

Emerging developmental concerns, including
Autism Spectrum Disorders:

Cognition, expressive language, behavioral disorders
and diagnosis of autism are rising :

In the past two decades incidence of NDIs/NDDs
related to gross and fine motor functions, vision,
hearing and seizures, presenting to the Child De-
velopment Center, Dhaka Shishu Hospital, have
remained constant. However, NDIs/NDDs in the be-



havior, expressive language, and cognitive domains
have shown substantial increase (CDC, DSH data,
unpublished). Comprehensive diagnostic workouts
of these latter group of children, using internationally
recognized criterion for diagnosis based upon the
DSM IV (American Psychiatric Association, 1994), re-
veal that Pervasive Developmental Disorders (PDD)
including Autism far outweigh other diagnoses (Is-
lam et al, 2011). The internationally acknowledged
criterions for diagnosis are rountinely used in clinical
practice in Bangladesh Tools (Islam et al, 2011). The
extent of these problems across Bangladesh needs
to be determined for early recognition, expertise de-
velopment and specialized interventions.

Behavior problems and psychiatric

morbidity in mothers:

Even when there is a complex disability in a child
such as cerebral palsy, it is the child’s specific be-
havior problem that is leading to a rise in psychiatric
morbidity in mothers (Mobarak, et al, 2000). One
reason for high levels of maternal stress is ascribed
to the ‘burden of caring’ that a child with behavior
problems poses to the mother, such as in attentive-
ness and restlessness, poor sleep, help in activities
of daily living (ADL; eg. feeding, toileting, bathing)
etc. To reduce this ‘burden of caring’ , and thus ma-
ternal stress, any child with a NDI/NDD needs to be
assessed for ADL and related functions.

Urban/Rural differences in prevalence of behavior
problems and autism:

One study shows that the prevalence of behavior
and mental health problems in rural and urban popu-
lations of Bangladesh are similar (Mullick and Good-
man, 2005 ). Another population-based survey indi-
cates that behavioral problems in rural children can
be ascribed to organic conditions such as malnutri-
tion and anemia (Khan et al, 2009). An unpublished
epidemiological data from a survey in Dhaka city in
2008-2009 of children aged 0-9 years suggests a
prevalence rate of 3.5 per 1000 for Autism Spectrum
Disorders (Khan NZ, unpublished). This assessment
needs to be further studies across Bangladesh.

The present survey was conceptualized and de-
signed based upon the above concerns, clinical
and epidemiological evidences and growing body
of children with neurodevelopmental problems be-
ing presented by parents to government health care
services.

CONCEPTUAL FRAMEWORK AND DEFINITIONS

Impairment and disability are seen as a continuum
of functional deterioration of activities in a range of
chidren’s neurodevelopmental domains.

Based upon this conceptual framework, ‘uncertain’or
‘mild’grades of neurodevelopmental impairments,
determined in the surveyed children for the follow-
ing developmental functions: gross motor, fine mo-
tor, vision, hearing, expressive language, cognition,
behavior and seizures, were considered ‘Neurode-
velopmental Impairments’ (NDIs) (ie, temporary and
reversible conditions, which would be amenable to
home-based and community-based interventions);
while ‘moderate’ and ‘severe’ neurodevelopmental
impairments were considered ‘Neurodevelopmental
Disabilities’ (NDDs) (ie, permanent and irreversible
conditions which would require rehabilitation and
specialist referrals). While it is acknowledged that
seizures are not a functional domain, they are often
a symptom of a neurological dysfunction, hence in-
cluded in the assessment.

The focus of the entire survey was on both NDIs and
NDDs, considered together. A small sub-section in
the results chapter focuses on NDDs only. This en-
tire assessment was conducted by mid-level health
care para-professionals.

Criterions from the International Classification of Dis-
eases (ICD 10, WHO) were adhered to for diagnosing
specific conditions by multidisciplinary teams of pro-
fessionals. These conditions included autism, cerebral
palsies, epilepsies, hearing and visual impairments, ge-
netic syndromes etc., ie, the entire array of neurological
and developmental disorders in children.

OBJECTIVES

1. To determine the validity of home-based screen-
ing to identify children at-risk for Neurdevelopmental
Impairments (NDlIs)/Neurodevelopmental Disabilities
(NDDs), for use by government frontline health work-
ers.

2. To estimate the prevalence of NDIs/NDDs in chil-
dren when assessed by para-professionals applying
validated tools.

3. To estimate the prevalence of underlying medical,
psychological, mental health and other disorders,
including Autism, in all children identified with NDIs/
NDDs.

4. To determine the feasibility of a tiered system of
referral from primary to secondary to tertiary health
care services for children with NDIs/NDDs, including
Autism, to facilitate early detection and appropriate
intervention.

5. To ascertainment preventable risk factors for
NDIs/NDDs.

VISION

To ensure optimum development of all children in
Bangladesh.



Ill. Methods and Materials




Survey design

Figura 2: The Three Stage Survey Design

A Three Stage survey design was
developed (figure: 2).

In Stage One, a door-to-door de-
mographic survey of households
who have children aged 0-9 years
was conducted. In all these homes
Health Assistants (HAs) and Family
Welfare Assistants (FWAs) conduct-
ed interviews of mothers , or any I
other primary care-provider of the
children, to screen for NDIs/NDDs
(Home Screening). At the end of the
screening, every child was either
‘screen positive’ or ‘screen nega-
tive’.

STAGES
I

In Stage Two, within a maximum

of two weeks of the home-based

screening, all ‘screen positives’ and 10% of system-
atically selected ‘screen negatives’ were brought to
the nearest Community Clinic, where the Community
Health Care Provider (CHCP), blinded to the screen
results of the child, assessed the child in a range of
neurodevelopmental functional domains , including
gross motor, fine motor, vision, hearing, expressive
language, cognition, and behavior and for seizures
(Community Assessment). All impairments were
graded by severity to determine if the child had a
NDI or NDD (see Definitions below). The assessors
where blind to the screening status of children they
assessed.

In Stage Three, within a maximum of two weeks of
the stage two assessment, all children identified with
NDIs/NDDs were provided a diagnostic workout by a
professional team consisting of a Child Health Physi-
cian and a Child Psychologist in the Upazilla Hospi-
tal (UH) (Hospital Assessment). Efforts were made
to provide a diagnosis compatible with international
standards, eg, the International Classification of Dis-
eases (International Classification of Diseases, WHO,
2004) and Diagnostic and Statistical Manual (Ameri-
can Psychiatric Association, DSM [V, 1994).

Sample Size and Site

The survey was designed to screen 1000 children In
each of the 7 Upazillas in the 7 Divisions of Bangla-
desh, and in one ward within Dhaka city. The specific
Upazillas (Debhata, Pirganj, Godagari, Wazirpur, Mod-
hupur, Pekua, Kulaora; and Mirpur ward in Dhaka city)
were chosen by the NCD Line Directorate, DGHS,
Dhaka. Consideration was given to the accessibil-
ity of the sites to the nearest Shishu Bikash Kendra
(SBK) within government Medical College Hospitals.
Fig. 2.2. indicates areas of survey and the SBK closest
to it (Figure: 3).

In each of the survey sites (total=8), five clusters
were identified around 5 Community Clinics, where
door-to-door ‘blanket’ household demographic sur-
veys (DS) was conducted to identify all children aged
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0-9 years of age and their mothers. 200 children were
to be screened per cluster, which would yield a total
of 1000 children from 5 sites.

In Dhaka city, due to unavoidable reasons, the ini-
tial survey was replaced by the second field survey.
The numbers of children screened was reduced to
around 40 per locality, which yielded a total of 200
children from 5 localities.

Tools and Procedures (figure: 4)
A. Stage One: Home-Based Screening

Demographic Survey (DS): In a ‘blanket survey’ at
each study site starting from the north-west corner
of the area, a team of surveyors, comprising of HAs
or FWAs (or Community Workers in Dhaka city), pro-
vided an ID number to all households with children
aged 0-9 years, for all mothers and for each specific
child. For this stage of the survey, The DS was super-
vised by Health Inspectors (HIs).

Household Form (HF) (Adapted from: Zaman et
al, 1992): The Head of the Household (eg. father or
mother or grandparent) was interviewed.

Mother-Child Form (MCF) (Adapted from: Zaman
et al, 1992) Every mother in the identified household
with a child aged 0-9 years was interviewed.

Developmental Screening Questionnaire (DSQ)
(Khan, Muslima et al, 2012) (Annex 2): The mother,
or any other primary care-provider of the child, was
administered the DSQ for all children aged 0 - < 2
years.

Ten Questions Plus Questionnaire (TQP) (Wu et al,
2010) (Annex 3): The mother, or any other primary
care-provider of the child, was administered the TQP
for all children aged 2-9 years.

B. Stage Two: Community Based Assessment

In Stage Two all Screen Positives and 10% Screen
Negatives (identified by supervisors) were brought
to the nearest Community Clinic (CC) for Neurode-
velopmental Assessment by Community Health Care
Providers (CHCP), within a maximum of two weeks
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of the home- based screening. Assessments were
done by administering the Rapid Neurodevelopmen-
tal Assessment (RNDA). The Rapid Neurodevelop-
mental Assessment (RNDA) is a unique tool which
has been developed over several years by a team of
committed researchers, including child health phy-
sicians, developmental pediatricians, child neurolo-
gists, neuro-epidemiologists, child psychologists,
special education teachers, and developmental
therapists whose aim was to simplify the multipro-
fessional neurodevelopmental assessment (ie, by a
team comprising of a child health physician, a child
psychologist, and a therapist), so that single child-
care professionals (eg, trained college graduates,
teachers) are able to administer it. The tool has been
validated against psychometric tests and tests of
adaptive behavior which were either developed or
adapted for Bangladesh. RNDA for 0-2 year olds has
been published (Khan, Muslima, et al, 2010; Appen-
dix 6); RNDA for 2-5 year olds is also due for publica-
tion in Pediatrics in Feb 2013 (Khan. Muslima, et al,
2013); , and RNDA for >5-9 year olds are has been
submitted to a peer-reviewed international journal
(Khan, Muslima, et al, submitted). RNDA for 10-16
year olds has also been validated and paper for pub-
lication is in process.

A Participation Checklist (PCL) (Annex 4) was de-
signed for this study for all children, sections divided
into 5 age groups, which recorded the child’s par-
ticipation within family, social, community and school
activities and for any economic or monetary gains. It
was aimed at identifying levels of handicap.

Every assessor was provided a 10-point Positive
Parenting Advice Checklist (Sutton, Carole et. al.)
(Annex 5), which they were trained to convey to all
parents who came with their children for assessment.

C. Stage Three: Hospital based
diagnostic workout

Stage Three diagnostic workout was conducted by
professionals comprising of a Child Health Physician
and a Child Psychologist, who travelled from the
Shishu Bikash Kendra of the closest Medical Col-
lege Hospital. The Child Health Physician conduct-
ed a General Developmental Assessment (GDA), a
screening for autism and a checklist for autism; and
the Child Psychologists did a Psychological Assess-
ment (PA) comprising of 1Q tests (for every child),
tests for adaptive behavior (for 2-9 year olds) and
achievement (for >6 year olds); and a diagnostic
test for autism when indicated. A Summary Sheet

! 19



Fig 4: Survey tools
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Household Form (HF), Mother Child Form
(MCF), Developmental Screening Questionnaire
(DSQ), Ten Questions Plus (TQP)
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1Q tests: BSID I, Stanford
Binet, WPPSI, Reynell
Zinkin, WISC IV, Independent
Behavior Assessment Scale
(IBAS), WRAT, ADOS

was completed, by consensus of both profession-
als, where diagnosis of the underlying condition ad-
hered to definitions and classifications adapted from
the International Classification of Diseases (ICD 10)
(Annex 6). Each child could have a maximum of six
types of diagnosis in combination and priority -listed
according to need for further referral.

Assessment by Child Health Physicians:

General Developmental Assessment (GDA) is
the standard of assessment by physicians, which
has been standardized in Bangladesh (Zaman et al,
1990; Khan and Durkin, 1995; Khan NZ, GOB report
2011-2016) and other countries (Durkin et al, ). The
components of the assessments include detailed
history, observation, clinical examination and diag-
nosis based upon international standards (Interna-
tional Classification of Diseases, adapted; Annex 6)
including specific parameters which are recognized
by the National Autism Plan for Children (NAPC) in
the UK (Dover and Le Couter, 2007).

Checklists for Autism if child fulfilled the age crite-
rion for its administration. These were:
Ages:

a. Modified Checklist for Autism in Toddlers
(MCHAT) - for children aged 18 months — 4 years
(Annex 7)

b. Social Communication Questionnaire (SCQ) -
for children aged 4 years and above (Annex 8)

Assessment by Child Psychologists:

Psychometric Tests administered according to
child’s chronological age: All tests have been adapt-
ed for Bangladesh, or developed for the country.

1-3 years: Bayley Scales of Infant Development
(BSID Il)(Parveen, PhD Thesis, 2012). The test has
been adapted for Bangladesh by Dr. Parveen (paper
submitted to Dhaka University Psychology Journal in
Dec 2012).

1-9 years: Stanford Binet Intelligence Scale
(SBIS). The non-verbal sections of the SBIS have
been adapted for use in Bangladesh rural and urban
children (Hug S, 1996)

1-7 years: Wechsler Preschool and Primary Scales
for Intelligence (WPPSI), which has been adapted in
Bangla by the Child Development Unit, ICCDDRB
(Shiraji et al, 2008)

6-16 years: Wechsler Intelligence Scale for Chil-
dren (WISC IV), which has been adapted in Bang-
ladesh towards the fulfilment of an MPhil Degree in
Psychology at the Dhaka University by Fatema Be-
gum (2012).

5+ years: Wide Range Achievement Test (WRAT): To
test for academic achievements related to reading,
numerical understanding, writing, spelling, etc.

Reynell-Zinkin Scales of Intelligence (RZS): for visu-
ally impaired children 0-5 years of age.



Test for assessing Adaptive Behavior:

2-9 years: Independent Behavior Assessment
Scale (IBAS): The IBAS was developed in Bangla-
desh for assessment of adaptive behavior of children
aged 2-9 years (Munir et al, 1999). Test items were
modified from western adaptive behavior scales and
were made more contextually relevant based on eco-
logical inventories of real-life functional situations of
urban and rural Bangladeshi children, who may not
have access to formal learning facilities. Through
maternal recall and direct testing, children were
evaluated on the following four subscales: motor,
socialization, communication and activities of daily
living. Norms are presented as means and standard
deviations and as percentile ranks for each of the
sub-scales in each age group. A full-scale score and
percentile rank is also calculated.

Conclusive diagnosis for Autism:

a. Autism Diagnostic Observation Schedule
(ADOS) (Version 1)

b. Summary Sheet by Child Health Physicians
and Child Psychologists:

Consensual Diagnosis was completed by the profes-
sional team, the child psychologists’ test results spe-
cially applicable for cognition, expressive language,
behavior, mental health disorders; and Autism.

Summary Report for Parents:

Every parent was provided a short report which in-
cluded: (a) Child’s Neurodevelopment Summary (b)
Diagnosis (c) Treatment advice where needed; ad-
vice on appropriate interventions (d) Referral for fur-
ther investigations, or management, where indicated.

Human Resource Development (figure 5)

6 HAs and 6 FWAs per site (total=96), plus 5 Health
Inspector (HI) per site (total=40) were provided a
five-day training in the Upazilla Health Complex by
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specialist teachers from the Bangladesh Protibon-
dhi Foundaation (BPF) on demographic survey and
home-based screening for NDIs/NDDs (Table IIl.1)

5 CHCPs per Upazilla (total=35 from 7 Upazillas),
plus one Health Inspectors (HAs) per upazilla (n=6),
were provided a two-week training on administra-
tion of the Rapid Neurodevelopmental Assessment
(RNDA) at the Dhaka premises of the Bangladesh
Protibondhi Foundation (Table IlI.1).

8 Child Health Physicians (CHPs) and 16 Child Psy-
chologists (CPs) (ie, one CHP and 2 CPs per Upazilla)
were giving a refresher course on diagnosis of neu-
rodevelopmental disorders including autism, follow-
ing international criterions, in a three-day training in
BPF (Table IlI.1).

Data Management

All forms at the three stages of the survey were
computer coded. 7 Statisticians from the 7 Upazil-
las and 1 from Dhaka city were provided training in
data entry and basic softwares (Microsoft Access) in
BPF in a two-day training. Their data entry was sub-
sequently replaced due to unavoidable reasons. All
hard copies were couriered to the the National Co-
ordinator and Principle Investigators office in Dhaka
Shishu Hospital where all data were entered into the
SPSSpc software program and analyzed.

7 Health Inspectors (HI) from 7 Upazillas and 1 Fam-
ily Welfare Visitor (FWV) from Dhaka City were pro-
vided a 2-day training on survey co-ordination of the
survey at Stages One, Two and Three (Table IIl.1).

Analysis:
Wealth Quintiles:

A composite score for wealth of households was

computed with variable from the Household Form

(HF), ranging from the least wealthy households

(Quintile 1) to the most affluent households (Quin-

tile 5). The variables included in the composite score
were: (1) Household income (2) Living
in own or rented house (3) Land owner-
ship (4) Materials used for house con-
struction (5) Electricity (6) Possessions
(7) Source of drinking water (8) Salin-
ity in drinking water (9) arsenic in water
(10) Type of latrine.

Unweighted and Weighted Analysis
of Sensitivity, Specificity, Predictive
Validities and Prevalence (figure 6)

Two-phase (or double sampling) survey
designs are employed to estimate Sen-
sitivity (Se), Specificity (Sp), Positive
Predictive Validity (PPV), Negative Pre-
dictive Validity (NPV) of epidemiological
tools; and Prevalence of a particular
condition/disease when identification/



Figure 6: Weighted Validity Analysis of Data from 2-Phase Surveys
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psychologist, based upon clini-
cal examination and battery
of psychological tests. These
were grouped into 9 catego-
ries, ie, (1) Cerebral Palsies
(spastic quadriplegia, diplegia,
hemiplegia, dyskinesias, hy-
potonias, akinetic) (2) Cogni-
tive Disorder (cognitive delay/
intellectual disability, learning
difficulties) (3) Developmental
Motor Disorder (developmen-
tal motor delay, psychomotor

Total atbretd+e+f

delay, global delay, develop-

If 100% of those screening positive are assessed, weight = 1 for each child
screened positive and assessed; if 10% of those screening negative are

assessed, weight=10 for each child screened negative and assessed. In weighted
analysis, even one ‘false negative’ can have a large impact on sensitivity;

specificity gains from weighted analysis.

Shrout and Newman, Biometrics, 1939

diagnosis is difficult or expensive. In the first phase,
a relatively simple and inexpensive ‘screening’ test
can be administered to a large sample size from
the population of interest; resulting in patients who
screen positive (S) and those who screen negative
(). In the second phase of the survey a subset of
patients from both S and S groups are assigned an
ultimate diagnosis; for example, disorder/disease
present (D), or absent (D). The results of such a sur-
vey design can be reported by converting a 2x2 table
(unweighted) to a 2x3 table (weighted) (table Il. 4)
(Shrout and Newman, 1989).

Weighting refers to extrapolation of the true-positive
rate among the population evaluated in phase two to
the entire population surveyed in phase one. If 100%
of those screening positive are assessed, weight =
1 for each child screened positive and assessed;
if 10% of those screening negative are assessed,
weight=10 for each child screened negative and
assessed. In weighted analysis, even one ‘false
negative’ can have a large impact on sensitivity;
specificity gains from weighted analysis.

Stage Three: Diagnostic Groups

Any diagnosis made by the team of professionals
who clinically evaluated the children in Stage Il fol-
lowed an adapted version of the International Clas-
sification of Diseases (ICD 10). Based on the natural
histories of each kind of diagnosis, underlying patho-
physiologies, commonality of risk factors etc. all the
diagnoses which were ultimately made, were classi-
fied under 9 Diagnostic Groups (Annex 6).

There were 58 types of diagnoses made by the
professional team comprising of the physician and

mental delay) (4) Expressive
Language Disorder (speech
delay, aphasia) (5) Seizures
Disorders (generalized epilep-
sy, tonic clonic epilepsy, sec-
ondarily generalized epilepsy,
partial epilepsy, atypical febrile
seizures, febrile seizures, etc)
(6) Mental Health Disorders
(ASD, ADHD, PDD NOS, attention deficits, conduct
disorders, school refusal, school phobia and Rett
Syndrome) (7) Blindness or Visual Impairment (in-
cluding squint/strabismus) (8) Deafness or Hear-
ing Impairment (9) Genetic, Syndromic, Anomalies
(Down’s, cleft palate, club foot, hydrocephalus, de-
velopmental regression, etc).

Prevalence estimated by diagnostic groups, includ-
ing autism, was the frequencies of the conditions
diagnosed in the 7 rural sites, expressed per 1000.
This was based upon the presumption that all chil-
dren with these conditions had been identified from
the screened population of around 1000 children in
each site. The exception was Dhaka city, where the
number of children screened was one-fifth of the oth-
er sites, and therefore, each type of diagnostic condi-
tion was re-calculated for 1000 children.

Timeline: Training, Field Work, Data Computa-
tion, Analysis

The entire survey was conducted between January
to June 2013. A timeline for specific activities is pro-
vided in Table Ill.1.

ETHICAL CONSIDERATIONS

Verbal consent was taken from all families who were
visited in their homes, regarding the aims, scope and
objectives of the study and it’s lack of any direct bio-
logical sample collection, unauthorized interventions
etc. It was submitted as a research to the Ethical Re-
view Committee of Dhaka Shishu Hospital and the
Bangladesh Medical Research Council.



Training Schedule: Table 111.1

Stage Date Time Place of training No.of trainer | No. of Trainee | Content
Madhupur Demographic
Dhaka Division survey
17
Pekua 8 DSQ
1 %)2.2013 %.DOOam Chittagong Diviion (mgin-4, FWA-6 TQP
13.2.2013 | 4.00 pm | Pirganj assistant-4) | pya g "
Rangpur Division
HI-5 MCE
Wazirpur
Barisal Division
Kulaura
Sylhet Division
Mirpur 8
16.2.2013 | 9.00am | Dhaka City (main-4
1 o To assistar;t -4) o o
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24.2.2013 | 9.00am ?main_4 48 RNDA.
2 :?32013 1000 BPF, Dhaka assistant -4) CHCP-40, Participation
e Lo pm HA-8 check list
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Diagnostic code
ICD-10 criteria
Child Health | for Autism.
Physicians-8 M-CHAT.
18.3.2013 | 9.00am (SBK)
3 To To BPF, Dhaka 3 SCQ.
20.3.2013 | 2.00 pm Psychologists
16 PA (IQ)
(SBK) PA (adaptive
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ADOS
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Coordination of
N Local survey
Statisticians | 10.2.1013 | 9.00am .
and Local | and To BPF, Dhaka 3 coordinators-8, Data
coordinator | 11.2.2013 | 4.00 pm Statisticians-8 | management




Timeline: Field Work, Date Computaions, Analysis: Table lil.1

Demographic survey

HI-5 DSQ
24.2.2013
1 To HA-6 TQP
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FWA-6 HF
MCF
16.3.2013 RNDA
2 To CHCP-5
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3 e CHP1 sca
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PA (1Q)
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ADOS
WRAT
Technical team
Date .?.3'4'2013 Department of Pediatric Neurosci- »
Computation 14.7.2013 ence, Bangladesh Institute of Child
o Health, Dhaka Shishu Hospital
15.7.1013
Analysis To DO -

5.8.2013
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I. DESCRIPTION OF TOTAL
SURVEYED POPULATION

1. TOTAL NUMBER

SCREENED, ASSESSED AND
DIAGNOSED BY AGE GROUP
AND SURVEY SITES 20.00
Total numbers of children en- 15,00
rolled in Stages I, Il and Il in 8

survey sites (Table IV, I. 1a.) .

A total of 7280 children were en-
rolled in Stage One door-to-door
home-based screening of the sur-
vey. In each of the 7 rural sites over
1000 children were screened, with
a maximum of 1036 in Kulaura and
a minimum of 1000 in Debhata.
In Dhaka city, due to unavoidable
reasons, the numbers of children
screened was reduced to around 40 per locality,
which yielded a total of 203 children from 5 localities.

}

In Stage Two, a total of 1201 children were assessed
in the Community Clinic by CHCPs. Due to the pauci-
ty of children screened in Stage One in Dhaka city, all
children irrespective of screen status, were assessed
(n=203). The second highest numbers assessed
was in Pirganj (n=183).

In Stage Three, all assessed to
have a NDI/NDD were brought to
the Upazilla Health Complex and
assessed by a visiting team of pro-
fessionals comprising of a Child
Health Physician and 2 Child Psy-
chologists per site. A total of 413
children were assessed. Maximum
numbers of were from Pirganj |
(n=87) and minimum in Wazirpur
(n=21).

STAGES

Total enrolled population by age
group, mean ages, and screen-
ing outcomes (Table IV.l.1b)

(figure 7) m
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Mean age of the 1465 younger children screened
was 11.56 months (SD 6.65; minimum 0.20, maxi-
mum 23.96). Mean age of the 5815 older children
screened was 5.21 year (SD 2.07; minimum 2, maxi-
mum 9).

Total enrolled population in Stage One, Two and
Three (figure: 8).
Of the 413 children seen in Stage Three, 308

Fig. 8. : Total chikdren enralled in the three stages of the survey

Home Screening:
1280

ComrlBfe,™

Aszessment:

Of the 7280 total children screened

in the 8 survey sites, 1465 (20.12%)

were 0-<2 years of age; and 5815

(79.88%) were 29 years of age. Highest numbers of
children who screened positive in both DSQ and TQP
were from Dhaka city (17.02% and 25.64%, respective-
ly). The second highest numbers of screen positivity for
DSQ and TQP was in Pirganj (7.58% and 9.83%, respec-
tively). A total of 417 children of the total 7280 enrolled,
screened positive, or 5.73%.

screened positive in Stage One, and assessed in
Stage Two to have =>1 NDI/NDD. In addition 105
children who screened negative in Stage One and
assessed to have => 1 NDI/NDD in Stage Two were
also seen in Stage Three.
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2. DESCRIPTION OF THE HOUSEHOLDS

Household Characteristics of the total surveyed
population of children and by 8 survey sites
(Table IV. I. 2a: Annex 1)

Most households were male-headed. Highest female
headed household was in Dhaka city (3.54%), sec-
ond highest in Debhata (3.22%).

Occupation for the majority, for all sites combined,
was farming (40.98%) (highest in Kulaura, ie 57.94%;
and lowest in Debhata, ie, 11.53% and none in Dha-
ka city ), business (20.84%) (highest in Godagari,
ie, 34.03%; and lowest in Modhupur, ie 11%), and
unskilled labor (18.01%) (highest in Debhata, ie,
35.52%; and lowest in Godagari, ie, 1.55%) . 25.53%
were service holders in Dhaka city.

A mean of 34.83% households had taken loans, with
a maximum (54.12%) in Modhupur and a minimum
of 17.73% in Dhaka city.

86.50% were Muslims, 11.82% Hindus, 1.55% Chris-
tians, 0.12% Buddhist or Tribal. 39.28% in Dehbata,
and 25.87% in Wazirpur were Hindus. Christians
comprised 9.55% of population in Modhupur.

52.21% of households had a monthly income of
=<Taka 5000, with the lowest in Debhata (77.51%)
and second lowest in Pirganj (75.72%). The least
number of lowest income households was from Dha-
ka city (3.53%) (see Methods).

30.49% of household heads had never received edu-
cation. Of them, highest numbers were in Modhupur
(52.97%) and lowest in Wazirpur (8.14%). Father’s
education followed a similar, if not identical, pattern.

Numbers of surveyed households in Three Sur-
vey Stages and their % distribution by Wealth
Quintiles in 8 Survey Sites (Table IV.l.2b)

There were differences in the distribution of surveyed
households by wealth quintiles. The lowest quintile
constituted the largest group in Pekua (37.4%), Pir-
ganj (35.7%) and Debhata (26.3%); while in Modhu-
pur the largest group belonged to the second lowest
quintile (25%). In Godagari the largest group were in
the 3 wealth quintile (31.3%). In Kulaura and Dha-
ka city the largest group were in the highest wealth
quintile, ie, 34.2% and 52.2%, respectively.

Il. VALIDITY OF THE SCREENING TOOLS

1. VALIDITY OF THE DSQ (0-<2 YEARS) FOR
ANY NDI/NDD AND FOR SPECIFIC NDI/NDD,
UNWEIGHTED AND WEIGHTED, ALL SITES
COMBINED AND BY SPECIFIC SITES

DSQ (0-<2 year olds) Validity by Any and Spe-
cific NDIs/NDDs_all sites combined_unweighted
(N=1465) (Table IV.ll.1a)

Sensitivity (Se), Specificity (Sp), Positive and Negative
Predictive Validity (PPV, NPV) for ‘any NDI/NDD’ was
good to excellent. For NDI/NDD in individual domains

PPV was low in the following domains: gross motor,
fine motor, vision, hearing, behavior and seizures.

DSQ Validity by Any and Specific NDIs/NDDs_all
sites combined_weighted (N=1465) (Table IV.ll.1b)

In the weighted analysis Se dropped to 22%, with Sp
and PPV improving, and NPV remaining high. High-
est Se was for vision and expressive language, and
least for cognition. For the other domains, almost
half the children had been screened positive.

DSQ Valiidty by Specific NDIs/NDDs_by 8 sites_un-
weighted (N=1465) (Table IV.ll.1c)

Dhaka city: Validity was excellent. There were no chil-
dren screened or assessed to have seizures.

Modhupur: Validity was excellent except for fine mo-
tor problems (50%). No children with vision or hear-
ing problems were screened.

Kulaura: Se ranged from 67% (gross motor) to 100%
(fine motor, vision, hearing, expressive language, cog-
nition, behavior). No child with seizures was screened.

Debhata: 100% Se for fine motor and vision prob-
lems; 67% for expressive language and cognitive
problems; 50% for gross motor, hearing and behav-
ior problems. No child with seizures was screened.

Godagari: 100% Se for gross and fine motor, expres-
sive language and behavior problems; 30% for vision
problems; 38% for cognitive problems. No child with
vision problems was screened.

Pirganj: Se was high to excellent across all the spe-
cific domains.

Pekua: Se was high to excellent across all the spe-
cific domains, except for vision problems (56%).

Wazirpur: No child with hearing or expressive language
problems or seizures was identified. For all other domains
Se was high except for gross motor problems (50%).

DSQ Validity by Specific NDIs/NDDs_by 8 sites_
weighted (N=1465) (Table IV.Il.1d)

Dhaka city: Validity (Se and Sp) remained high. There
were no children assessed to have seizures.

Modhupur: Se fell for gross motor, fine motor, cogni-
tive and behavior problems.

Kulaura: Validity remained high across all specific
domains.

Debhata: Se fell for gross motor, hearing, expressive
language, cognition and behavior.

Godagari: Se fell for hearing and cognitive problems;
and remained high for problems in other domains.

Pirganj: Se remained high across all the specific do-
mains, but fell for cognitive problems (24%).

Pekua: Se remained high or rose across all specific
domains.

Wazirpur: Se lowered further for gross motor (11%), re-
mained high for all the other domains which were iden-
tified for problems in the Stage Two assessed children.



Table IV.1.2b: Numbers of households surveyed in the Three Stages by %

Wealth Quintiles in 8 Survey Sites (Total row %=100%)"2

Survey Numbers Quintile 1  Quintile2 Quintile3  Quintile 4 Quintile 5
Stage of Children

Stage | 994 26.3 17 16.3 21.7 18.7
Debhata  Stage Il 147 23.8 19.7 14.3 19.7 224
Stage Il 45 22.2 24.4 26.7 11.1 15.6
Stage | 943 12.2 15.7 31.3 20.9 19.9
Godagari  Stage Il 109 11,0 13.8 32.1 22 21.1
Stage Il 59 8.5 15.3 39 18.6 18.6
Stage | 1035 8.3 19.1 22.9 15.5 34.2
Kulaora Stage Il 146 7.5 23.3 16.4 15.8 37
Stage Ill 32 3.1 25 12.5 12.5 46.9
Stage | 973 19.2 25 18.7 21.6 15.5
Modhupur ~ Stage Il 130 14.6 26.2 17.7 24.6 16.9
Stage Il 63 17.5 23.8 19 25.4 14.3
Stage | 1000 35.7 24.4 16 1.7 12.2
Pirgan; Stage Il 183 35.5 25.1 16.4 15.8 71
Stage Il 87 33.3 27.6 16.1 20.7 2.3
Stage | 1006 37.4 24.8 21 10.2 6.7
Pekua Stage Il 140 443 16.4 18.6 9.3 11.4
Stage Il 43 34.9 23.3 16.3 16.3 9.3
Stage | 975 6.8 18.2 19.2 29 26.9
Wazirpur ~ Stage Il 100 9 12 22 34 23
Stage Il 16 12.5 0 18,8 31.3 375
Stage | 178 0 1.7 46.1 52.2
Dhaka City Stage Il 178 0 0 1.7 46.1 52.2
Stage Il 42 0 2.4 45.2 52.4

"Mean WQ for 7 rural sites: WQ 1=21%; WQ 2=20%; WQ 3=21%; WQ 4=19%; WQ 5=19%
ZNational statistical mean (BDHS 2011): WQ 1=19%; WQ 2=20%; WQ 3=19%; WQ 4=21%; WQ 5=21%
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2. VALIDITY OF THE TQP (2-9 YEARS) FOR
ANY NDI/NDD AND FOR SPECIFIC NDI/
NDD, UNWEIGHTED AND WEIGHTED, AND
WEIGHTED, ALL SITES COMBINED, AND BY
SPECIFIC SITES

TQP Validity by Any and Specific NDI/NDD_all sites
combined_unweighted (N=5185) (Table IV.ll.2a).

Se, Sp, PPV and NPV for any NDI/NDD were good
to high for any NDI/NDD. PPV was low for specific
domains including vision, hearing, seizures, behav-
ior gross motor and fine motor problems.

TQP Validity by Any and Specific NDI/NDD_all
sites combined_weighted (N=5185) (Table
IV.1l.2b)

Se declined for any and across all specific NDIs/
NDDs. For any NDI/NDD the Sp and PPV remained
high but the NPV declined to 39%. For specific do-
mains the PPV remained low for most domains, but
the Sp and NPV remained high.

TQP Valiidty for Specific NDIs/NDDs_by 8 sites_
unweighted (Table 1V.Il.2c)

Dhaka city: Validity was uniformly high across all spe-
cific NDIs/NDDs.

Modhupur: Se was low for vision, hearing, behavior
and seizure related problems.

Kulaura: Se was low for gross motor problems (20%),
about 50% for fine motor, vision, hearing, expressive
language, cognition and behavior problems, and
high for seizures (88%)

Debhata: Validity was uniformly high across all spe-
cific NDIs/NDDs.

Godagari: Tool picked up about one-third children
with cognitive problems (Se=33%). Se was fair (for
fine motor, vision and hearing problems) to high (ex-
pressive language, behavior, seizures) for the other
domains.

Pirganj: Validity was uniformly high across all specific
NDIs/NDDs.

Pekua: Validity was uniformly high across all specific
NDIs/NDDs.

Wazirpur: Se was low for gross motor, fine motor and
vision problems, and high for other specific NDIs/
NDDs.

TQP Valiidty for Specific NDIs/NDDs by 8 sites_
weighted (Table IV.11.2d)

Dhaka city: Validity remained high for all specific
NDIs/NDDs.

Modhupur: Se for all the eight specific domains for
NDIs/NDDs fell to very low levels.

Kulaura: Se for all the eight specific domains for
NDIs/NDDs fell to very low levels, except for seizres
(46%).
Debhata: Validity remained high for all specific NDIs/
NDDs.

Godagari: Se fell for fine motor (15%), vision (18%)
and hearing (13%) problems; and further for cogni-
tive (5%) problems.

Pirganj: Validity remained high for all specific NDls/
NDDs.

Pekua: Validity remained high for all specific NDls/
NDDs.

Wazirpur: Validity remained high for all specific NDlIs/
NDDs.

3. VALIDITY OF THE DSQ/TQP (0-9 YEARS)
FOR ANY NDI/NDD AND FOR SPECIFIC NDI/
NDD , UNWEIGHTED AND WEIGHTED, ALL
SITES COMBINED, AND BY SPECIFIC SITES

Validity of the Screening Tools (DSQ/TQP) for
Any NDI/NDD_all and 8 sites combined_un-
weighted (N=7280) (Table IV.ll.3a) (figure 9 and
figure 10)

Se, Sp, PPV, and NPV for the entire surveyed popu-
lation to screen for any problem, unweighted, was
high, ie, 74%, 90%, 82% and 85%, respectively.
They were lowest for Kulaura (Se=53% , Sp=60% ,
PPV=29%) and Godagari (Se=38%, NPV=53%).

Validity of the Screening Tools (DSQ/TQP) for
Any NDI/NDD_all and 8 sites combined_weighted
(N=7280) (Table IV.11.3b) (figure 9 and figure 10)

Se and NPV fell to 25% and 36%, respectively for the
entire population. Validity remained high for Dhaka
city and Pirganj; while Se fell for Debhata and Pekua,
ie from 89% to 42% for Debhata; and from 90% to
49% for Pekua.
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Fig 9: Sensitivity (Se) of the Screening Tools (DSQ / TQP) for Any NDI or NDD in 8 sites
and combined unweighted and weighted (N=7280)
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Figure 10: Specificity (Sp) of the Sereening Tools (D5Q / TQP) for Any NDI or NDD in 8
sites and combined unweighted and weighted (N=7280)
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Validity of the Screening Tools (DSQ/TQP) for
Specific NDI/NDD_all sites combined_unweight-
ed (N=7280) (Table IV.1l.3c)

Se, Sp, and NPV for specific NDIs/NDDs was high.
PPV was low, except for cognitive problems (72%)

Validity of the Screening Tools (DSQ/TQP) for
Specific NDI/NDD_all sites combined_weighted
(N=7280) (Table IV.11.3d)

Se fell for all domains, and was highest for seizures
(40%) and lowest for cognitive problems (26%). Sp
remained above 60% for most domains (highest for
cognition, ie, 83%) and except for vision problems
(59%). PPV was lowest for vision problems (6%) and
highest for cognition (72%). NPV was high for most
domains (range 66% - 85%) except cognition (39%).

Validity of the Screening Tools (DSQ/TQP)
for Specific NDIs/NDDs_by 8 sites_unweighted
(N=7280) (Table IV.1l.3e)

Se and Sp for specific NDIs/NDDs were high across
almost all survey sites, but relatively lower in Modhu-
pur (Se ranging from 33-40% for fine and gross mo-
tor, vision, hearing, behavior and seizure problems)
and Kulaura (Se for gross motor problems 27%, and
fine motor problems 36%).

Validity of the Screening Tools (DSQ/TQP)
for Specific NDIs/NDDs_by 8 sites_weighted
(N=7280) (Table IV.I1.3f)

Dhaka city: Second highest Se and Sp across all do-
mains. Se ranging from 70% (hearing) to 100% (vi-
sion)

Modhupur: Lowest Se across all domains ranging
from 4% (hearing) to 16% (cognition).

Kulaura: Second lowest Se across all domains rang-
ing from 3% (gross motor) to 38% (seizures).

Debhata: 4™ best validity outcomes of the 8 survey
sites, with Se ranging from 46% (behavior) to 100%
(vision and seizures).

Godagari: 3 lowest validity with Se ranging from 5%
(cognition) to 61% (gross motor).

Pirganj: Highest validity across all specific domains,
Se mostly 100%, except for cognition (73%).

Pekua: 3" highest validity scores across specific
domains. Se ranging from 51% (cognition) to 100%
(vision, hearing, expressive language, behavior and
seizure related problems).

Wazirpur: 5" best validity outcomes with Se ranging
from 13% (vision) to 100% (fine motor, expressive
language, cognition and behavior problems).
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Ill. PREVALENCE OF NEURODEVEL-
OPMENTAL IMPAIRMENTS (NDI)/ NEU-
RODEVELOPMENTAL DISABILITIES
(NDD) COMBINED

1. PREVALENCE IN
ALL AGE GROUPS
(0-9 YEAR OLDS)

Prevalence of any NDI/
NDD for children aged
0-9 years_for combined
and 8 Study Sites,
unweighted (n=1201)
and weighted (N=7280)
(Table IV.lll.1a) (figure 11)

The weighted preva-
lence of any NDI/NDD
when all children, both
assessed and not as-
sessed were considered,
was 185/1000 (95% ClI
161/1000-208/1000)
or 18.5%. Estimates of
prevalence was highest
in Godagari (490/1000)
and lowest for Wazirpur
(49/1000).
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Prevalence of Specific NDIs/NDD for total as-
sessed children_by 8 Study Sites, unweighted
(n=1201) (Table IV.IIl.1b)

Highest unweighted prevalence of NDIs/NDDs in
gross motor was in Pekua (135/1000); for fine mo-
tor in Pekua (164/1000); for vision in Wazirpur
(42/1000); for hearing in Pirganj (82/1000); for ex-
pressive language in Godagari (156/1000); for cogni-
tion in Godagari (507/1000); for behavior in Debhata
(121/1000); and for seizures in Godagari (62/1000).

Prevalence of Specific NDIs/NDD for total as-
sessed children_by 8 Study Sites, weighted
(N=7280) (Table IV.lll.1c) (figure 12a, 12b, 12c,
12d, 12e, 12f, 12g, 12h)

Highest weighted prevalence of NDIs/NDDs for
gross motor was in Kulaura (93/1000); for fine mo-
tor in Modhupur (101/1000); for vision in Modhupur
(34/1000); for hearing in Kulaura (52/1000); for ex-
pressive language in Kulaura (160/1000); for cogni-
tion in Godagari (444/1000); for behavior in Mod-
hupur(102/1000); and for seizures in Dhaka city
(49/1000).

2. PREVALENCE IN YOUNGER AGE
GROUP (0-<2 YEAR OLDS)

Prevalence of any NDIs/NDDs in children aged
0-<2 years_all sites combined and by 8 Sites, un-
weighted and weighted (Table IV.IIl.2a) (figure 12a,
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12b, 12c, 12d, 12e, 12f, 12g,12h)

Unweighted prevalence for all sites combined
was 265/1000; with highest prevalence in Pirgan;

Fig 11: Prevalence of any MDI or NDD for children aged 0-9 years for combined and 8
Study Sites, weighted
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(500/1000) and lowest in Kulaura (66/1000). Weighed
prevalence for all sites combined was 135/1000, with
highest in Godagari (312/1000) and lowest in Kulau-
ra (9/1000).

Prevalence of Specific NDIs/NDDs in children aged
0-<2 years_by 8 Study Sites, unweighted (Table
IV.11l.2b)

Highest unweighted prevalence for NDIs/NDDs in
gross motor was 235/1000 in Pirganj; for fine mo-
tor in Modhupur  (166/1000); for vision in Pekua
(129/1000); for hearing in Dhaka city (106/1000); for
expressive language in Pirganj (352/1000); for cog-
nition in Godagari (333/1000); for behavior in Mod-
hupur (125/1000); and for seizures in Pekua and
Pirganj (58/1000).

Prevalence of Specific NDIs/NDD in children aged
0-<2 years_by all sites combined and by 8 Study
Sites, weighted (Table IV.1il.2c)

Highest weighted prevalence for a specific NDI/NDD,
all sites combined, was in cognition (90/1000) and
lowest for vision (7/1000).

Site wise, highest weighted prevalence for NDIs/
NDDs in gross motor was 63/1000 in Dhaka city;
for fine motor in Modhupur (104/1000); for vi-
sion in Pekua (24/1000); for hearing in Dhaka city
(106/1000); for expressive language in Dhaka city
(191/1000); for cognition in Godagari (258/1000);
for behavior in Modhupur (57/1000); and for seizures
in Dhaka city (21Z/1000).



Fig 12 a : Pravalence of Gross Motaorimpairment or disability for total assessed children
by B study sites and cambined, weighted (N=7280)

Gross Motor impairment or disability per 1000
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Fig 12 b: Prevalence of Fine Motor impairment or disability for total assessed children
by & stucy sites and combined, weighted (N=7280)

Fine Motor impairment or disability per 1000
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Fig 12c : Provalance of Vislon impairmant or disability for total assessed children by 8
study sites and combined, weighted [N=7280)

Visionimpairment or disability per 1000
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Fig 12d: Prevalence of Hearing Impairment or disability for total assessad children by 8
study sites and combined, welghted (N=7250)

Hearing impairmentor disability per 1000
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Fig 12e: Prevalence of Expressive Language impairment or disability for total assessed
children by & study sites and combined, weighted (N=7280)

Expressive Language impairment or disability per 1000
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Fig 12g: Prevalence of Behavior impairment or disability for total assessed children by 8
study sites and combined, weighted (N=7280)

Behaviorimpairmentor disability per 1000
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Fig 12h: Prevalence of Seizure impairment or disability for total assessed children by 8
study sites and combined, weighted [N=7280)
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Table IV.IIl.1a: Prevalence of any NDI/NDD for children aged 0-9 years_for

combined and 8 Study Sites, unweighted and weighted

UNWEIGHTED WEIGHTED
SITE Prevalence per 95% Cl-lower  95% Cl-upper  Prevalence per 95% Cl-lower 95% Cl-upper
1000 1000
All 8 sites 371 304 438 185 161 208
Dhaka city 290 228 353 290 287 526
Modhupur 503 434 572 301 212 389
Kuewa 2217491 1828

Debhata 304 240 367 90 47 134
Godagari 593 526 661 490 394 586
Pirganj 513 444 582 120 82 158
Pekua 350 284 415 101 56 147
Wazirpur 178 125 230 49 14 84

Table IV.IIl.1b: Prevalence of Specific NDI/NDD for total assessed children_

by 8 Study Sites, unweighted (n=1201)
Prevalence per 1000

SITE Gross Fine motor  Vision Hearing Exp Language  Cognition Behavior Seizures
motor

All Sites 87 108 27 65 154 324 84 49
Dhaka city 59 93 29 49 147 0.261 83 49
Modhupur 74 103 37 44 103 488 111 51
Kulawra 75 75 20 75 184 184 109 54
Debhata 74 81 13 67 128 263 121 60
Godagari 125 148 23 70 156 507 39 62
Pirganj 103 131 21 82 229 475 49 54
Pekua 135 164 35 64 164 292 107 50

Wazirpur 59 67 42 64 93 101 59 0




Table IV.lll.1c: Prevalence of Specific NDI/NDD for total assessed children_

by 8 Study Sites, weighted (N=7280)

Prevalence per 1000

SITE Gross Fine Vision  Hearing Exp Cognition Behavior Seizures
motor motor Language

All Sites 36 45 12 27 56 158 36 17
Dhaka city 59 93 29 49 147 261 83 49
Modhupur 68 101 34 44 72 279 102 45
Kulaura 93 83 13 52 160 150 88 18
Devhata 20 21 2 19 37 58 36 9
Godagari 25 72 11 44 55 444 13 25
Pirganj 18 23 3 14 50 113 8

Pekua 30 35 5 10 26 83 17

Wazirpur 16 8 23 9 11 12 7

Table IV.IIl.2a: Prevalence of any NDI/NDD in children aged 0-<2 years_by

8 Study Sites, unweighted (n=237) and weighted (n=1465)

UNWEIGHTED WEIGHTED
SITE Preve;lggt(:)e per 95% Cl-lower  95% Cl-upper Prevalence per 1000 95% Cl-lower  95% Cl-upper
All 8 sites 265 205 326 135 91 179
Dhaka city 234 175 292 234 113 355
Modhupur 250 190 309 156 8 304
Kulawra 66 32 101 9 3 21
Devhata 214 157 270 162 24 300
Godagari 416 348 484 312 114 510
Pirganj 500 431 568 220 58 381
Pekua 258 197 318 49 18 80

Wazirpur 100 58 141 46 24 118




Table IV. 11l.2b: Prevalence of Specific NDI/NDD in children aged 0-<2

years_by 8 Study Sites, unweighted (n=237)

Prevalence per 1000

SITE Gross Fine Vision  Hearing Expr Cognition Behavior Seizures
motor motor language

All 8 sites_ 118 92 46 7 151 185 54 29

Combined

Dhaka city 63 63 21 106 191 170 21 21

Modhupur 125 166 0 0 125 208 125 4

Kulaura 52 52 52 105 105 52 52 0

Debhata 7 35 35 71 107 107 71

Godagari 125 125 0 83 83 333 41 41

Pirganj 235 147 58 88 352 382 29 58

Pekua 193 129 129 96 161 161 96 58

Wazirpur 66 66 66 0 0 33 66 0

Table IV.IIl.2c: Prevalence of Specific NDI/NDD in children aged 0-<2

years_by 8 Study Sites, weighted (n=1465)

Prevalence per 1000

SITE Gross Fine motor  vision Hearing expressive Cognition ~ Behavior ~ Seizures
motor language

All Sites 38 24 7 25 39 90 18 9
Combined

Dhaka city 63 63 21 106 191 170 21 21
Modhupur 57 104 16 0 16 109 57 5
Kulawra 4 4 4 9 9 4 4 0
Devhata 43 5 5 43 48 48 43 0
Godagari 13 13 0 53 8 258 4
Pirganj 37 23 9 14 103 201 9
Pekua 37 24 24 18 30 30 18 12

Wazirpur 41 5 10 0 0 5 5 0




3. PREVALENCE IN OLDER AGE GROUPS
(2-9 YEAR OLDS)

Prevalence of any NDI/NDD in children aged
2-9 years by all sites combined and by 8 Sites,
unweighted (n=964) and weighted (n= 5815)
(Table 1V.111.3a)

Prevalence for all sites combined, unweighted, was
397/1000; and weighted prevalence was 198/1000.
The highest weighted prevalence was in Godagari
(535/1000). Lowest weighted prevalence was in Wa-
zirpur (49/1000), followed by Debhata (62/1000) and
Pirganj (95/1000).

Prevalence of Specific NDI/NDD in children aged
2-9 years_by 8 Sites, unweighted (n=964) (Table
IV.I11.3b)

Highest unweighted prevalence for a specific NDI/

NDD, all sites combined, was in cognition (358/1000)
and lowest for vision (22/1000).

Site wise, highest unweighted prevalence for NDIs/
NDDs in gross motor was 153/1000 in Wazirpur; for

Fig 13: Prevalence of Any dizability [NDD) in 0-9 years old all site combined and 8

sites, weighted
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fine motor in Pirganj (178/1000); for vision in Modhu-
pur (45/1000); for hearing in Wazirpur (102/1000); for
expressive language in Pirganj (201/1000); for cogni-
tion in Modhupur (549/1000); for behavior in Debhata
(133/1000); and for seizures in Debhata (75/1000).

Prevalence of Specific NDls in children aged
2-9 years_by all sites combined and by 8 Sites,
weighted (Table IV.111.3c)

Highest weighted prevalence for a specific NDI/NDD,

all sites combined, was in cognition (177/1000) and
lowest for vision (13/1000).

Site wise, highest weighted prevalence for NDIs/
NDDs in gross motor was 105/1000 in Kulaura ; for
fine motor in Dhaka city (102/1000); for vision in
Modhupur (44/1000); for hearing in Modhupur and
Kulaura (58/1000); for expressive language in Kulau-
ra (162/1000); for cognition in Godagari (490/1000);
for behavior in Modhupur (116/1000); and for sei-
zures in Modhupur (58/1000).

IV. PREVALENCE OF ANY NEURODEVEL-
OPMENTAL DISABILITY (NDD)

1. PREVALENCE OF ANY NDD
IN 0-9 YEAR OLDS

Prevalence of any neurodevelopmental disability
(NDD) in 0-9 years old in all site combined and 8
sites, unweighted and weighted (Table IV.IV.1a.)
(figure 13)

Unweighted prevalence for all sites combined of any
disability (NDD) was 180/1000 (95%Cl: 127-233).

Weighted prevalence
for all sites com-
bined of any disability
(NDD) was 71/1000
(95%ClI: 56-85). Site
wise the prevalence
was highest in Kulaura
(162/1000) and lowest
in Wazirpur (14/1000).

2. PREVALENCE

OF SPECIFIC
NDDS
- IN 0-9 YEAR OLDS
25 14 Prevalence of specif-
. | ic disabilities (NDDs)
in 0-9 year olds in all
£ o %ch‘ sites combined and
¢ in 8 sites, weighted

(Table IV.IV.2a) (fig
14a, 14b, 14c, 14d,
14e, 14f, 149, 14h)

Mean weighted preva-

lence of specific dis-
abilities for all sites combined was 23/1000 (gross
motor), 28/1000 (fine motor), 6/1000 (vision), 14/1000
(hearing), 39/1000 (expressive language), 44/1000
(cognition), 20/1000 (behavior), and 6/1000 (seizure).
The two highest prevalence by site were for both cog-
nitive disabilities and expressive language in Dhaka
City (113/1000). The second highest prevalence of
cognitive disabilities in Modhupur (105/1000) and for
expressive language in Kulaura (109/1000). Wazirpur
had the lowest prevalence across all developmental
domains.



Table IV.lIl.3a: Prevalence of any NDI/NDD in children aged 2-9 years_by 8

Study Sites, unweighted (n=964) and weighted (n= 5815)

UNWEIGHTED WEIGHTED
SITE Prevalence per 95% Cl-lower 95% Cl-upper  Prevalence per 95% Cl-lower 95% Cl-upper
1000 1000

All 8 Sites 397 330 464 198 171 226
Dhaka city 3077 244 371 307 236 379
Modhupur 558 490 626 342 238 447
Kulaura 252 192 311 227 137 316
Debhata 325 260 389 62 32 92
Godagari 634 568 700 535 428 641
Pirganj 516 448 585 95 75 116
Pekua 376 309 442 117 59 175
Wazirpur 204 149 260 49 9 89

Table IV.1I1.3b: Prevalence of Specific NDI/NDD in children aged 2-9 years_

by 8 Study Sites, unweighted (n=964)

Prevalence per 1000

SITE Gross motor ~ Fine motor  vision Hearing  expressive  Cognition Behavior Seizures
language

All Sites 79 112 22 64 155 358 92 53
Combined

Dhaka city 57 32 32 32 134 288 102 57
Modhupur 63 45 45 54 99 549 108 54
Kulaura 78 157 15 70 196 204 118 63
Debhata 75 8 8 66 133 300 133 75
Godagari 125 28 28 67 173 548 38 67
Pirganj 73 178 13 80 201 496 53 53
Pekua 119 9 9 55 165 330 110 45

Wazirpur 153 34 34 102 125 90 68 0




Table IV.IIl.3c: Prevalence of Specific NDI/NDD in children aged 2-9 years_

by 8 Study Sites, weighted

Prevalence per 1000

SITE Gross Fine vision Hearing expressive Cognition Behavior Seizures
motor motor language

All Sites 36 51 13 28 61 177 41 20
Combined

Dhaka city 57 102 32 32 134 288 102 57
Modhupur 72 101 44 58 89 328 116 58
Kulaura 105 94 14 58 162 172 100 21
Debhata 11 26 1 10 32 58 32 11
Godagari 28 86 14 42 67 490 16 31
Pirganj 13 23 2 14 37 92 10 10
Pekua 30 38 1 8 25 98 16

Wazirpur 6 9 29 11 14 14 7 0

Table IV.IV.1a: Prevalence of Any disability (NDD) in 0-9 years old allsite

combined and 8 sites, unweighted_weighted

UNWEIGHTED WEIGHTED
SITE Prevalence per  95% Cl-lower 95% Cl-upper Prevalence per  95% Cl-lower 95% Cl-upper
1000 1000

All sites 180 127 233 71 56 85
combined

Dhaka city 147 99 196 147 101 193
Modhupur 185 131 238 151 81 221
Kulaura 198 143 253 162 89 236
Debhata 168 117 220 61 22 100
Godagari 203 147 258 79 33 125
Pirganj 251 191 31 45 32 57
Pekua 157 107 207 25 15 35

Wazirpur 118 74 163 14 7 22




Table IV.IV.2a: Prevalence of specific NDD (disabilities) in 0-9 years

olds in 8sites, weighted

Prevalence per 1000
Gross Fine vision Hearing expressive Cognition Behavior Seizures

SITE motor motor language

All site

combined 23 28 6 14 39 44 20 6
Dhaka city 34 64 19 14 113 113 39 24
Modhupur 44 45 12 34 58 105 56 10
Kulaura 58 35 13 5 109 76 50 4
Debhata 16 5 1 17 31 25 17 1
Godagari 20 28 10 23 39 52 3 11
Pirganj 15 9 1 9 21 33 6 5
Pekua 10 9 4 3 14 19 9 3
Wazirpur 5 7 3 0 11 9 6 0




Figlda : Prevalence of Gross Motor disability in 0-8 years olds in 8sites and
combined, weighted

Gross Motor disability per 1000
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Fig 14b: Prevalence of Fine Motor disability in 0-9 years olds in 8sites and
combined, weighted

Fine Motor disability per 1000
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Fig 14c:Prevalence of Vision disability in 0-5 years olds in Ssites and combined, weighted
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Fig 14d: Provalence of Hearing disability in 0-8 yoars olds in 8sites and
combined, welghted

Hearing disability per 1000
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Fig 1de: Prevalence of Expressive Language disability in 0-9 years olds in 8sites and
combined, weighted

Expressive Language disability per 1000




Fig 14F: Prevalence of Cognitive disability in 0-9 yesra olds in Bsites and
combined, weighted

Cognitive disability per 1000
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Fig 14g: Pravalance of Behavior disability in 0-9 years olds in Ssites and
combined, weighted
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Fig 14h: Provalence of Saizure disability in 0-8 yoars ofds in 8 sites and
combined, weighted

Seizure disability per 1000




V. PREVALENCE BY DIAGNOSTIC
GROUPS: FROM STAGE Il

Prevalence by Diagnostic Groups in combined and
in 8 survey sites (Table IV.V.1a) (Figure 15)

When all sites were combined, prevalence was high-
est in the ‘Cognitive Delay’ group (46/1000) followed
by ‘Expressive Language Delay/Disorders’ (20/1000)
group. Site wise, the highest prevalence of the ‘Cer-
ebral Palsies’ was in Dhaka city (30/1000), for ‘Cog-
nitive Delay/Disorders’ in Dhaka city (148/1000), for
‘Developmental Motor Delay’ in Dhaka city (79/1000),
for ‘Expressive Language Delay/Disorders’ in Dhaka
city (99/1000), for ‘Seizures/Epilepsies’ in Dhaka city
(30/1000), for ‘Mental Health Disorders’ in Dhaka city
(59/1000), for ‘Blindness/Visual Impairments’ in Dhaka
city (10/1000), for ‘Deafness/Hearing Impairment’ in
Debhata (11/1000), for ‘Genetic/Syndromic/Anoma-
lies/Regressions’ in Kulaura (12/1000). Second high-
est prevalence for ‘Cognitive Delay/Disorder’ was in
Pirganj (79/1000) and for ‘Expressive Language De-
lay/Disorders’ in Godagari (20/1000). All prevalences
were highest for Dhaka city and lowest for Wazirpur.

Percentages of diagnosis of children by Diag-
nostic Groups all sites combined and by 8 sur-
vey sites on Stage Il multiprofessional evaluation
(Table IV.V.1b.)

For all sites combined 77% were diagnosed in the ‘Cog-
nitive Delay/Disorder’ group, 25% in the ‘Language
Delay/Disorder’ group, 14% in the ‘Developmental Mo-
tor Delay’ group; 10% in the ‘Mental Health disorders’
group; 8% in the ‘Genetic/Syndromic/Anomalies/Re-
gression’ group; 7% in the ‘Cerebral Palsies’ group;
and 5% each in the ‘Deafness or Hearing Impairment’
and ‘Blindness or Visual Impairment’ group.

There were differences by site. Although all sites had
61%-90% diagnosed with ‘Cognitive Delay/Disorder’
in Wazirpur it was 26%. For ‘Expressive Language
Delay/Disorders’ the highest numbers were diag-
nosed in Kulaura (78%). 39% in Debhata, 29% in
Wazirpur and 19% in Kulaura had a diagnosis of ‘Ge-
netic/Syndromic/Anomaly/Regressions etc’. Most
numbers of children were diagnosed with ‘Mental
Health Disorders’ in Wazirpur (50%) and Debhata
(839%). Highest numbers with ‘Cerebral Palsies’ were
diagnosed in Kulaura (26%).

Figure 15. Mean Prevalence per 1000 by Diagnostic
Groups in all sites combined
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VI. AUTISM SPECTRUM DISORDERS

In home-based screening (ie, TQP), all the 8 children
diagnosed with core autism, screened positive. In the
center-based assessment CHCP administering the
RNDA were able to identify an additional 2 children
for behavior impairments, who, in the hospital-based
evaluations were diagnosed with Pervasive Develop-
mental Disorder, Not Otherwise Specified (PDD-NOS)
and Rett Syndrome. The MCHAT and SCQ, adminis-
tered to all children in Stage lll, was able to screen for
core autism, but missed the other disorders.

Frequency of diagnosis of Autism Spectrum Disor-
der in Stage Three diagnosis by professionals in 8
survey sites (Table IV.Vl.1a.)

Atotal of 8 children with Autism (6 Dhaka city; 1 Kulaura;
1 Godagari) were diagnosed in the 8 study sites. In ad-
diton, 1 child with Pervasive Developmental Disorders,
Not Otherwise Specified (PDD NOS) (Kulaura) and 1
child with Rett Syndrome (Godagari) were diagnosed.

Prevalance of Autism Spectrum Disorders com-
bined for all sites and in rural (7 Upazillas) pop-

ulations in a subpopulation of referred children
(Table IV.VL.1b.) (figure 16)

The overall prevalence rate for Autism Spectrum Dis-
orders was 1.55/1000; and in rural populations it was
0.68/1000 and in Dhaka city 30/1000.

Of the 6 children diagnosed with autism out of about
203 screened in the community door to door survey
in Dhaka city, 3 children (7.3 year old boy; 9 year
old girl; 5.2 year old boy) who were diagnosed prior
to the present survey had ‘migrated’ to the area be-
cause of the availability of special schools for autistic
children. The 3 other children (8.6 year old girl; 5.7
year old boy; 4.4 year old girl), first diagnosed in the
present survey, had been residents in the area prior
to their diagnosis. Only the oldest was attending a
mainstream school.

The girl diagnosed in Godagari (7.3 year old) was
attending a mainstream school. The boy identified in
Kulaora (6.1 year old) was not attending school.

A boy aged 2.57 years was diagnosed PDD NOS in
Godagari was not attending school and a girl aged
5.67 years in Kulaura was also out of school.

Figure 16: Mean Prevalance per 1000 of Autism Spectrum Disorders in Dhaka city, in
rural populations (7 Upazillas), and combined

Autism Spectrum Disorder per 1000
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Table IV.Vl.1a: Frequency of diagnosis of Autism Spectrum

Disorders in Stage Three diagnosis by professionals
in 8 survey sites

Total children

Autism Rett Syndrome PDD NOS evaluated

SITE Number % Number % Number %

All 8 sites 8 1.9 1 0.2 1 0.2 414
Dhaka city 6 12.2 0 0 0 0 49
Modhupur 0 0 0 0 0 0 67
Kulawra 1 3.1 1 3.1 0 0 32
Devhata 0 0 0 0 0 0 45
Godagari 1 14 0 0 1 1.4 69
Pirganj 0 0 0 0 0 0 88
Pekua 0 0 0 0 0 0 43
Wazirpur 0 0 0 0 0 0 21

Table IV.VI.1b: Prevalance of ASD combined for all sites, and in

urban (Dhaka city) and rural (7 Upazillas) populations

PREVALENCE PER

SITE 1000
ALL SITES COMBINED 1.55
DHAKA CITY 30

RURAL 0.68




Vil. EMERGING SYS-
TEMS OF REFERRAL

Grades of severity of func-
tional limitations in Stage
Two assessments; and their
relationship  with Stage
Three diagnostic workouts
was explored.

Ratio (in %) of NDIs and
NDDs among children
assessed to have specific
NDIs/NDDs by CHCPs in
Stage Two assessment
on RNDA (Table IV.VIl.1a)
(figure 17)

In every neurodevelopmen-
tal domain assessed by
CHCP  within community
clinics, there were significant
proportions of children with
milder conditions (NDIs).
For example, among the
proportion assessed with
cognitive difficulties (32.5%),

20% had NDIs compared to 12% with NDDs.

Percentage of impairments (NDIs) and disabili-
ties (NDDs) assessed in Stage Two, by Diag-
nostic Groups (% of total, n=413) evaluated in

Stage Three (figure 18)

Figure 18; Ratioin % of NDIs and NDDs assessed in Stage Two in each Diagnostic
Groups (% of total, n=413) evaluated in Stage Three
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Figure 17: % of Impairments and Disabilities on
RNDA by Developmental Domain, n=1201 (100%)
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52.8% of children with a diagnosis of ‘Cognitive De-
lay or Disorder’ had impairments (or mild functional
limitations) when assessed by CHCPs on the RNDA.
This group of children comprised 47.2% of the evalu-
ated population in Stage Three. The second com-
monest diagnostic group was ‘Language Delay or
Disorders’ (34.6%) where 19.6% children had impair-
ments on the RNDA; and
the rest had more serious
grades of functional limita-
tions or disability. The third
largest diagnostic group
was ‘Motor Delay’ (21.1%)
where 20.7% were iden-
tified with impairments.
No child in the ‘Cerebral
Palsies’ diagnostic group
was assessed for impair-
& % NODs ment, ie, all had serious
functional limitations or

disabilities. 38%, 30.6%,

m% NDIs and 25.8% children with a
‘Mental Health condition’

, or ‘Seizures/ Epilepsies’

or  ‘Genetic/Syndromic/
o

S Congenital Anomaly/etc’
“ %‘o

R o {.'@ 2 diagnosis had impair-
& & %‘}‘ ments on RNDA assess-
o & & ment, respectively. 23.7%
& & & and 87% of children
e with diagnosis of ‘Deaf-
&

ness or Hearing Impair-
ment’ and ‘Blindness or
Visual Impairment’ had
impairments assessed by
CHCPs.



Table IV.VIl.1a: Ratio of NDIs and NDDs assessed in Stage Two by Diagnostic

Groups (% of total, n=413) from Stage Three

Diagnostic Group Impairments (NDI) Disability (NDD)
Cognitive Delay (47.2%) 52.8 47.2
Language Delay (34.6%) 19.6 80.4

Motor Delay (21.1%) 20.7 79.3
Cerebral Palsies (7.5%) 0 100

Mental Health conditions (12.1%) 38 62
Seizures/Epilepsies (11.9%) 30.6 69.4
Genetic/Syndromic/etc (7.5%) 25.8 74.2
Deafness or Hearing Impairment (9.2%) 23.7 76.3

Blindness/ Visual Impairment (5.6%) 8.7 91.3




VIIl. ESTIMATES OF RISK FACTORS
Risk of any and specific NDIs/NDDs by
socio-demographic factors (Table IV.VIil.1a.)

Mother’s inability to read a newspaper was the most
significant risk factor to affect screen positivity (p val-
ue 0.0001; OR 1.496, 95% Cl: 1.173-1.908).

Other variables which had significant correlations
with child’s screen positivity, but not yielding signifi-
cant ORs, were: religion (p value 0.035), fathers with
less than primary school education (p value 0.024),
mothers with less than primary school education (p
value 0.0001), and consanguinity (p value 0.0001).

Risk of screen positivity by perinatal factors
(0-<2 year olds) (Table IV.VIIl.1b.)

65.40% were home delivered. 57.36% were delivered
by a skilled person (SBA, nurse or doctor).

There was a high risk of screen positivity related to
perinatal factors. Preterm delivery (OR 3.734), de-
layed cry (OR 5.354), change of color (OR 6.909),
neonatal jaundice (15.292) were the most significant.
Home delivery and neonatal seizures were signifi-
cantly correlated (p values; 0.048 and 0.0001, re-
spectively), although ORs were not significant.

Risk of screen positivity by perinatal factors (2-9
year olds) (Table IV.VIIl.1c)

83.43% were home delivered. 45.94% were deliv-
ered by a skilled person (SBA, nurse or doctor).

There was a high risk of screen positivity related to
perinatal factors. Neonatal Jaundice (OR 24.958),
delayed cry (OR 5.111), change of color (OR 4/493),
were the most significant. Delivery by unskilled per-
son and neonatal seizures were also significantly
correlated (p values; 0.027 and 0.0001, respectively),
although ORs did not reach significance.

Risk of screen positivity by nutritional status in
Stage Two assessed children (Table IV.VIIl.1d.)

Stunted children were at higher risk of being
screened positive for a NDI/NDD (OR 1.601, 95% Cl:
1.39 - 2.069). Wasting was not significantly correlat-
ed to screen positivity.

Any and Specific NDI/NDD (information from
Stage Il) by dichotomous Wealth Quintiles (Low-
est WQs=WQ 1 and 2; Highest WQs= WQ 3, 4 or
5), all sites combined. (Table IV.VIil.1e)

Percentage of children assessed with any NDI/NDD in
was slightly higher (39.5%) in the lowest quintile than in
the higher quintiles (38%), which did not reach statis-
tical significance. Amongst the specific functional im-
pairments, lowest quintiles had the highest proportion
of children with cognitive problems (lowest quintiles
35.5% vs. highest quintiles 30.9%), and gross motor
impairments (lowest quintiles 8.9% vs. highest quintiles
8.5%), the differences not reaching statistical signifi-
cance. All other specific impairments had more propor-
tion of children from the highest wealth quintiles (WQs),
ie, expressive language impairments (lower WQs 14%
vs. higher WQ 16%; p value 0.22; OR=1.162, 95% CI:
0.825-1.639), vision impairments (lower WQs 1.5% vs.
higher WQ 3.3%; p value 0.046; OR=2.27, 95% CI:
0.923-5.615), seizure disorders (lower WQs 3.4% vs.
higher WQ 5.8%; p value 0.053; OR=1.71, 95% ClI:
0.926-3.183), behavior problems (lower WQs 7.1% vs.
higher WQ 9.2%; p value 0.137, OR=1.32, 95% ClI:
0.838-2.077), with weak significance; and, fine motor
impairments (lower WQs 9.9% vs. higher WQ 11%), ,
the last group not reaching statistical significance.

Diagnostic groups (information from Stage

1) by dichotomous Wealth Quintiles (Lowest
WQs=WQ 1 and 2; Highest WQs= WQ 3, 4 or 5),
all sites combined. (Table IV.VIil.1f.)

A large majority of children were diagnosed under the
Cognitive Delay/Disorders group by professionals,
ie, 92% versus 77.3% from the lowest and highest
WQs, respectively (p value 0.0001; OR=0.296). The
only other group of disorders where the lowest WQs
had larger proportions of children were for ‘Deafness
or Hearing Impairment’ (lowest WQ=11.3%; highest
WQ=8%), not reaching statistical significance.

In all other groups of disorders there were more children
fromthe highest WQs, the highest proportion being ‘Mental
Health Disorders’ (lowest WQ=6%; highest WQ=15.5%;
p value 0.003, OR=2.884, 95% Cl: 1.349-6.164) and ‘De-
velopmental Motor Delay’ (lowest WQ=17.3%; highest
WQ=22.3%; not statistically significant).



Table IV.VIll.1a: Risk of screen positivity by sociodemographic factors

Variables  Dichotomous # of % of chisquare df p OR 95% 95%
Values families/ screened value Cl Cl
chidlren positives Lower Upper
of total
within
group
Religion
Muslim 2838 7.3 3.431 1 0.035 0.674 0.443 1.026
Non Muslim 498 5
Father’s
Education
<Primary 2822 7.6 4.059 1 0024 077 0597 099
Primary and 1514 5.9
above
lodized Salt
No or 1569 71 0.061 1 0.425 1.031 0.81 1.313
sometimes
Always 2767 6.9
Mother’s
Education
<Primary 2632 8.2 16.25 1 0.0001 0.604 0472 0.774
Primary and 1893 5.1
above
Mother
Can Read
Newspaper
No or with 2241 9.2 10.644 1 0.001 1.496 1.173 1.908
difficulty
Yes 1664 6.4
Consanguinity
Blood Relation 278 12.6 14.804 1 0.0001 0486 0.334 0.707
No or other 4247 6.5
Wealth
Quintile
Lowest two 2876 5.5 0.267 1 0322 1.056 086 1.296
quintiles
Highest two 4228 5.8
quintiles




Table IV.VIIl.1b: Risk of screen positivity by perinatal factors (0-<2 year

olds)

Variables Dichotomous # of % of chisquare df o] OR 95% 95%
labels children positives value Cl Ci
within Lower Upper
group
Born at Term No 38 13.2 7.896 1 0.018 3.734 1.396 9.988
Yes 1231 3.9
Place of Home 830 43 0.155 1 0.048 0888 0493 1.601
Delivery  ngitution 430 39
Delivered by Unskilled Person 541 3.7 0.542 1 0,278 0.808 0459 1.425
Skilled Person 728 4.5
Immediate Delayed 98 14.9 31.931 1 0.0001 5.354 2.807 10.21
Cry Immediate 1358 3.9
Change Unusual 36 19.4 24.975 1 0.0001 6.909 2.883 16.56
g’;,g]O’O’ al  Normal 1422 3.4
Neonatal No 14 14.2 18.364 1 0.013 15.292 2.933 79.714
Jaundice  ygs 742 1.1
Neonatal Yes 11 81.8 104.506 1 0.0001 0.012 0.003 0.06
Seizures g 698 5.3
Informant Mother 1353 3.8 0.166 1 0414 1216 0475 3111
Other 110 45
Caretaker of Mother 1437 3.8 1.341 1 0.234 2328 0534 10.155
the Child — (tpers 24 8.3




Table IV.VIIl.1c: Risk of screen positivity by perinatal factors (2-9 year olds)

Variables Dichotomous # of % of chisquare df o] OR 95% 95% CI
(2-9 year labels children positives value Ci Upper
olds) within Lower

group
Place of Home 4852 6.1 0.221 1 0.341 1.07 0.808  1.417
Delivery nstitution 963 6.5
Delivered  Unskilled Person 3142 5.6 3.919 1 0.027 0807 0652 0.998
by Skilled Person 2671 6.9
Born at Yes 5669 6.3 1.059 1 0.218 0548 0173  1.748
Term No 84 36
Immediate Delayed 251 223 121.672 1 0.0001 5.111 3713 7.036
Cry Immediate 5489 53
Change Unusual 115 21.7 49.553 1 0.0001 4.493 2845 7.096
g’;,glo’”a’ Normal 5651 5.8
Neonatal  No 3630 1 213.391 1 0.0001 24.958 13.363 46.613
Jaundice Yes 85 20
Neonatal  Yes 43 69.8 106.492 1 0.0001 0068 0035 0.131
Seizures g 2057 135

Table IV.VIIl.1d: Risk of screen positivity by nutritional status in Stage Two

assessed children; some children whose height and weight could not be
measures are excluded

Variables Dichotomous # of % of chisquare df o] OR 95%  95% ClI
(0-9 year labels children positives value Ci Upper
olds) within Lower
group
Stunting:
from Stage
Two
No 468 30.1 13.027 1 0.0001 1.601 1.239  2.069
Yes 595 40.8
Wasting:
from Stage
Two
No 312 24 1.897 1 0.101 132 0.889 1.962

Yes 207 29.5




Table IV.VIil.1e: Any and specific NDIs/NDDs (information from Stage Il)
and by diagnostic groups (information from Stage Ill) by dichotomous

Wealth Quintiles (Lowest WQs=WQ 1 and 2; Highest WQs=WQ 3, 4 or 5),
all sites combined

Variables (all Dichotomous  # of families % of chisquare df p OR 95%Cl 95%Cl

children) labels with children positives value Lower Upper
assessed for within
NDIs/NDDs group
Any NDI/NDD Lowest WQs 406 39.2 1.089 1 0164 0.875 0.681 1.124
Highest WQs 707 38
Specific NDI/ Lowest WQs 406 8.9 0.038 1 0463 0958 0623 1.473
NDD: Gross
Motor Highest WQs 727 8.5
Specific NDI/ Lowest WQs 406 9.9 0.365 1 0309 1.131 0758 1.689
NDD: Fine Motor  jighest was 727 11
Specific NDI/ Lowest WQs 406 1.5 3.36 1 0.046 2276 0923 5.615
NDD: Vision Highest WQs 727 33
Specific NDI/ Lowest WQs 406 6.4 0.017 1 0502 1.033 0631 1.692
NDD: Hearing  Highest WQs 727 6.6
Specific NDI/ Lowest WQs 406 14 0.74 1 022 1162 0825 1.639
NDD: Expressive
Language Highest WQs 727 16
Specific NDI/ Lowest WQs 406 35.5 2.422 1 0068 0.815 0.631 1.054
NDD: Cognition  Highest WQs 727 30.9
Specific NDI/ Lowest WQs 406 71 1.444 1 0137 132 0838 2.077
NDD: Behavior - ighest WQs 727 9.2
Specific NDI/ Lowest WQs 406 3.4 3.007 1 0053 1.717 0926 3.183

NDD: Seizures  Highest WQs 727 5.8




Table IV.VIII.1f: Diagnostic groups (information from Stage Ill) by dichotomous

Wealth Quintiles (Lowest WQs=WQ 1 and 2; Highest WQs= WQ 3, 4 or 5), all
sites combined

# of families % of

with children positives
Variables (all Dichotomous evaluated by  within 95% Cl  95% CI
children) labels professionals  group chisquare df pvalue OR Lower Upper
Cognitive Delay/ Lowest WQs 150 92 14.063 0.0001 0296 0.153 0.575
Disorders Highest WQs 238 77.3
Language Lowest WQs 150 30.7 1.416 014 1303 0.842 2.014
Delay/Disorders  Highest WQs 238 36.6
Developmental  Lowest WQs 150 17.3 1.382 0.148 1.366 0.811 2.302
Motor Delay/
Disorders Highest WQs 238 22.3
. Lowest WQs 150 4 3.306 0.05 2323 0.915 5.895
Cerebral Palsies
Highest WQs 238 8.8
Mental Health ~ Lowest WQs 150 6 8.024 0.003 2.884 1.349 6.164
Conditions Highest WQs 238 15.5
Seizures/ Lowest WQs 150 10 0.806 0.232 1.348 0.701 2.591
Epilepsies Highest WQs 238 13
Deafness/ Lowest WQs 150 11.3 1.227 0176 0.679 0.341 1.352
Hearing
Impairments Highest WQs 238 8
Blindness/ Lowest WQs 150 4.7 0.46 033 1374 0.547 3.453
Visual
Impairments Highest WQs 238 6.3
Genetic/ Lowest WQs 150 5.3 1.621 0141 1718 0.741 3.984
Syndromic/
Congenital
Anomalies/etc  Highest WQs 238 8.8




IX. ASSESSMENT OF PARTICIPATION

Participation among 0-<2 year old children (table
IV.IX.1a)

Among the 0-<2 year olds only a few children with
NDIs/NDDs were excluded from participating in fam-
ily activities. In a significant proportion of all children
(no NDI/NDDs 10.7%; NDIs/NDDs 13%) there was an
absence of joint learning activities. No children were
sources of income for the families.

Participation among 2-5 year old children (table
IV.IX.1b)

Among the 2-5 year olds there a significant proportion
with NDIs/NDDs were not given a choice for play, out-
door activities etc. 22.9% were also not encouraged to
do domestic chores compared to 6.4% of appropriately
developing children. A significant proportion (12.9%)
were also excluded from peer play; 10% were excluded

from participating in family programs; and 11% had no
family member telling them or sharing stories. A sig-
nificant proportion of appropriately developing children
were a source of family income (7.8%) compared to
those with NDIs/NDDs (2.4%).

Participation among 6-9 year old children (table
IV.IX.1c)

Among the 6-9 year olds significant proportion of
both appropriately developing children (15.7%) and
an even larger proportion of those with NDIs/NDDs
(32.5%) were discouraged from asking questions
during mealtimes. 17.9% of those with NDIs/NDDs
were not going to school compared to 2.1% of their
appropriately developing peers. A significantly larger
proportion appropriately developing children were a
source of family income (8.5%) compared to those
with NDIs/NDDs (2.1%).



Table IV.IX.1a: Correlation between those with and without NDIs/NDDs who answered

in the negative (or positive, depending upon the mode of questioning) to child’s
participation (questions from Participation Checklist or PCL) in age group 0-<2 years

Number of
children: No NDI/

Questions NDD=178 (100%); chi square df pvalue
NDI/NDD=69
(100%)

I. FAMILY

Answer ‘no’ amongst ‘no imp’
1. Do family play with this aroup 7(3.9) 0.022 0.563
child?

Answer ‘no’ amongst ‘imp’ group 3 (4.3)

Answer ‘no’ amongst ‘no imp’
2. Is child’s preference group 109 7.201 0.027
considered during play? ) .

Answer ‘no’ amongst ‘imp’ group 4 (5.8)

Answer ‘no’ amongst ‘no imp’
3. Is the child’s preference group 51z 8 D
considered when going out?

Answer ‘no’ amongst ‘imp’ group 6 (8.7)
4. Is the child’s preference Answer ‘no’ amongst ‘no imp’ 6 (3.4) 7.059 0.029
considered in selection of group
dress? Answer ‘no’ amongst ‘imp’ group 7 (10.1)
IIl. PEER GROUP
1. Do the peer group consider  ~NSWer 0" amongst ‘no imp’ 13 (7.3) 1.695 0.428
the child’s preferences during  9"0UP
play? Answer ‘no’ amongst ‘imp’ group 5 (7.2)
2. Is the child’s preference Answer ‘no’ amongst ‘no imp’ 1 (06) 8.323 0.016
in making friends honored or ~ Qroup
respected? Answer ‘no’ amongst ‘imp’ group 4 (5.8)
lll. CULTURAL
1.1Is there any scope for the ~ ANSWEr 0" amongst ‘no imp’ 11 (6.2) 2.611 0.271
child to play during family group
programs? Answer ‘no’ amongst ‘imp’ group 8 (11.6)
IV. EDUCATION
1. Do family members take ~ ANSWer 0" amongst ‘no imp’ 19 (10.7) 0.278 0.372
part during child’s learning group
time, reciting poems or
showing pictures? Answer ‘no’ amongst ‘imp’ group 9 (13.0)
2. 1s the child’s preference Answer ‘no’ amongst ‘no imp 9(5.1) 0.871 0.647
considered when selecting group
poem, pictures or stories? Answer ‘no’ amongst ‘imp’ group 4 (5.8)
V. ECONOMIC
1. Is_ the child inv.olved in_ Answer ‘no’ amongst ‘no imp’
family source of income in any

group
way?

Answer ‘no’ amongst ‘imp’ group
|



Table IV.IX.1b: orrelation between those with and without NDIs/NDDs

who answered in the negative (or positive, depending upon the mode of

questioning) to child’s participation (questions from Participation Checklist

or PCL) in age group 2-5 years

Questions

1. FAMILY

1. Do family members/ care givers
play with this child?

2. Is child’s preference considered
during play?

3. Is the child’s preference
considered when going outdoors?

4. Is the child’s preference
considered in selection of dress?

5. Is the child encouraged to take
part in family domestic work?

6. Are the child’s preferences
considered during domestic work?

II. PEER GROUP

1. Do the peer group involve the
child in group play?

2. Do the peer groups consider the
child’s preferences during play?

3. Is the child’s preference
in making friends honored or
respected?

Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group
Answer ‘no’
amongst ‘imp’ group
Answer ‘no’ amongst
‘no imp’ group
Answer ‘no’
amongst ‘imp’ group
Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Number of children:
No Imp=283 (100%);
Imp=170 (100%)

5(1.8)

7(4.)

3(1.1)

11 (6.5)

13 (4.6)

18 (10.6)

11 (3.9)

16 (9.4)

18 (6.4)

39 (22.9)

3(1.1)

9(5.3)

22 (12.9)
8 (2.8)
3(1.8)
2(0.7)

10 (5.9)

chi square df

2.276

12.954

5. 987

5.784

26.544

37.423

34.917

35.163

12.767

p value

0.115

0.002

0.013

0.015

0.0001

0.0001

0.0001

0.0001

0.002



lll. CULTURAL

1. Is there any scope for the child
to play during family programs?

2. Are the child’s preferences
in dress selection honored
when joining in a family cultural
program?

IV. EDUCATION

1. Do family members take part in
story telling or sharing stories with
the child?

2. Is the child’s preference
considered during story telling?

V. ECONOMIC

1. Is the child involved in family
source of income in any way?

Answer ‘no’ amongst
‘no imp’ group
Answer ‘no’
amongst ‘imp’ group
Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘no’ amongst
‘no imp’ group
Answer ‘no’
amongst ‘imp’ group
Answer ‘no’ amongst
‘no imp’ group

Answer ‘no’
amongst ‘imp’ group

Answer ‘yes’
amongst ‘no imp’
group

Answer ‘yes’
amongst ‘imp’ group

16 (5.7)
17 (10.0)
12 (4.2)

18 (10.6)

11 (3.9)

20 (11.8)

8 (2.8)

11 (6.5)

22 (7.8)

4 (2.4)

2.97

6.921

10.339

13.367

5.769

0.064

0.008

0.001

0.001

0.011



Table IV.IX.1c: Correlation between those with and without NDIs/NDDs

who answered in the negative (or positive, depending upon the mode

of questioning) to child’s participation (questions from Participation
Checklist or PCL) in age group 6-9 years

Questions

I. FAMILY

1. Is the child encouraged
to take part in the family
mealtime?

2. Is the child encouraged
to ask questions to the
adults during family meal
time?

3. Is the child’s preference
encouraged during cooking
family meals?

4. |s the child encouraged
to take part in family
domestic work?

5. Are the child’s
preferences considered
during domestic work?

6. Is the child allowed to
interact with family guests?

7. Is the child’s preferences
considered during going
outdoors?

8. Is the child’s preferences
respected during selection
or makng dresses?

9. Is the child’s preferences
respected during selection
of dress?

1. PEER GROUP

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Number of children:
No Imp= 284 (100%);
Imp= 195 (100%)

1(0.4)

6(3.1)

44 (15.7)

63 (32.5)

5(1.8)

11 (5.7)

8 (2.8)

25 (12.9)

2(0.7)

12 (6.2)

8 (4.1)

3(1.1)

12 (6.2)

8 (2.8)

23 (11.9)

6(2.1)

15 (7.7)

chi square

5.961

26.013

5.337

17.894

22.116

11.786

9.83

15.268

8.507

1

1

1

1

p value

0.02

0.0001

0.021

0.0001

0.0001

0.001

0.002

0.0001

0.004



1. Do the peer group involve
the child in group activity in
school?

2. Do the peer group involve
the child in group play in
school?

3. Do the peer group
consider the child’s
preferences during play?

lll. CULTURAL

1. Is there any scope for the
child to take part in cultural
activities?

IV. EDUCATION

1. Does the child go to
school?

V. ECONOMIC

1. Is the child involved in
family source of income in
any way?

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘no’ amongst ‘no
imp’ group

Answer ‘no’ amongst ‘imp’
group

Answer ‘yes’ amongst ‘no
imp’ group

Answer ‘yes’ amongst ‘imp’
group

16 (8.2)

2(0.7)

1 (5.7)

2(0.7)

19 (9.8)

2(0.7)

24 (12.4)

6 (2.1)

35 (17.9)

63.216

51.244

66.759

74.066

37.676

8.582

0.0001

0.0001

0.0001

0.0001

0.0001

0.002



V. Discussion




Representativeness of the surveyed population

There were similarities between the poverty char-
acteristics of the surveyed population compared
to recently published reports, which identified the
Western regions of Bangladesh to be lagging behind
in poverty alleviation (The World Bank, 2013). The
highest levels of poverty were found in Pirganj (North
West); and in Pekua (South East); followed by Deb-
hata (West) and Godagari (West). The comparatively
more affluent were Wazirpur (South West) and Ku-
laura (East). The door-to-door blanket survey con-
ducted in Dhaka city, due to unavoidable reasons,
was replaced by a second survey where low -middle
income and middle income localities were targeted
and door-to-door screening re-conducted; (see
methods). This is reflected in majority being from the
higher wealth quintiles.

As the mean rural WQ status of the 7 rural upazillas
surveyed was almost identical to the national statis-
tics (BDHS, 2011) (see Table IV.1.2b), it strengthens
the point that any national estimate of NDIs/NDDs is
unlikely to be different from the findings of this sur-
vey. ‘No education’ in mothers was less than the na-
tional statistics for women of reproductive age (28%,
BDHS, 2011; compared to a mean of 24% in the
present survey), a fact which might be ‘protective’ for
children (see below) and evidence of improving lit-
eracy rates. Wealth status of the urban children was
much higher than national statistics and all informa-
tion arising for this population has to be considered
accordingly.

Home-Based Screening: Rates
of Screen Positivity

Screen positivity rates, reported to be 7% two dec-
ades earlier (in 2-9 year olds) (Zaman et al, 1990);
and 18% (in 2-9 year olds) in 2005 (UNICEF, 2008)
showed a marginal reduction to 6.21% (in 2-9 year
olds); and 5.73% for all ages (0-9 years) . Positiv-
ity rates varied by site, the highest found in Pirganj
(9.36%) and the lowest in Wazirpur (2.3%), which
seems to follow a poverty-related trend, as a majority
of the households in Pirganj belonged to the lowest
wealth quintile; while a majority of households from
Wazirpur belonged to the highest wealth quintiles.

Screen Positivity in Younger versus
Older Children

Higher rates of screen positivity than younger versus
older children was found in the 2-9 years age group,
with a mean positivity rate of 6.21%. The highest rate
was in Pirganj and Pekua and lowest in Wazirpur. In
the 0->2 years age group the positivity rate declined
to less than half of the older children, ie, 3.82%; the
highest rates of screen positivity was in Pirganj and
Pekua; and third highest in Kulaura.

The reasons for a declining trend needs considera-
tion. Improving perinatal conditions could be one
reason, as home deliveries were reduced to 65% in

the 0-<2 year olds compared to 83% in the 2-9 year
olds. In addition, 57% of younger children compared
to 46% of older children were delivered by a skilled
attendant. The other consideration is that younger
and first-time mother were not able to identify delays
in their children on home-based screening.

Differences in unweighted and weighted
validity of the screening tools: implications for
improvement of field workers’ screening skills

There were major difference between unweighted
and weighed results in the validity analysis, reflecting
a substantial proportion of children remained uniden-
tified (false negatives) during the home-based sur-
vey. A systematic sampling of proportion of screened
negatives was able to identify the gap.

There were some sites, eg. Dhaka city and Pirgan;
(and Debhata and Pekua for specific NDIs/NDDs),
where the field workers performed better, and Se of
the screening tools remained high even on weight-
ed analysis. This provides a direction for improving
the competency of field workers during the training
workshops. Inter-rater reliability estimations between
trainers and trainees, and elimination of those least
reliable may be an important quantitive and objective
strategy. A recent disability survey in Bhutan (Bhutan
UNICEF, 2010) was able to identify the most efficient
primary school teachers later employed for assess-
ing children at the community levels, using a similar
strategy.

High Prevalence of overall and specific NDIs and
NDDs across Bangladesh: Implications for policy
development

Weighted prevalence for NDIs/NDDs overall was
185/1000. It was 198/1000 in older children and
135/1000 in younger children. These figures impli-
cate almost one-fifth of all children across Bangla-
desh to have some developmental problem, which
poses a huge challenge to the country, if optimum
development is to be achieved universally. However,
as the majority of these children had NDlIs, or mild
difficulties, they would benefit most from early and
appropriate home-based and community-based in-
terventions.

Randomized controlled trials (RCTs) of home-based
interventions have shown comparable results with
center-based interventions in Bangladesh, provided
the parent-trainer partnership is healthy, interactive,
and participatory, ie, ‘well intentioned’ (McConachie
et al, 2000). Providing the field screeners and com-
munity assessors with appropriate training and tech-
nology, directed towards overcoming specific devel-
opmental limitations, is evidence-based and doable.

When only NDD (ie, disability) was considered, over-
all prevalence dropped to 71/1000. These are the
children who add to the ‘burden of caring’ and social
and economic stress on families and mothers (Mo-
barak et al, 2001; McConachie et al, 2001), and re-



quire both social safety nets and facilities for tertiary
evaluations and rehabilitation. The establishment of
Shishu Bikash Kendras (SBKSs) in major government
medical college hospital across Bangladesh (web-
site:  http://www.hsmdghs-bd.org/SBK.html)  pro-
vides a technical know-how and an infrastructure for
similar development in district hospitals and Upazilla
Health Complexes.

Differences in prevalence of overall and specific
NDIs/NDDs across survey sites: ie, sites which
need most vigorous scaling-up of programs
identified

The highest rate of NDIs/NDDs for total surveyed
children was found in Godagari (535/1000), followed
by Modhupur (342/1000) and Dhaka city (307/1000);
and the lowest in Wazirpur (35/1000), followed by
Debhata (62/1000). The former sites implicate over
one-third to half the children in their areas with a
neurodevelopmental problem. Specific areas of dif-
ficulties in these children are mainly related to cogni-
tion (eg. Godagari 444/1000). Again, as discussed
in the previous section, when the Godagari data for
NDIs is compared to those children who have NDD
(or serious functional limitations), then levels of cog-
nitive difficulties came down to 53/1000. This indi-
cates that most of these children’s difficulties are of a
mild nature which can be reversed with appropriate
home-based and community-based interventions.

Emerging systems of referral

The possibility of a system of home-based screen-
ing by appropriately trained HAs/FWAs, linked with
community based assessment by CHCPs in the clos-
est community clinics, has emerged from the pre-
sent survey; ie, ‘impairments’ provided home-based
and community-based interventions and ‘disabilities’
referred for further evaluations. This would empower
families, children and the community at large; and
reduce the numbers of children to be further referred.

Diagnostic Workouts by Multidisciplinary Profes-
sionals: Prevalence and Clinical Load

Those children identified by CHCPs within Com-
munity Clincics with serious difficulties (ie, NDDs)
would best benefit from referral to the Upazilla
Health Complex, to be seen either by a team of visit-
ing professionals from the closest SBKs (eg. to con-
ducte Shishu Bikash Camps, quarterly), or provided
treatment and appropriate management by local
physicians who can be trained to diagnose through a
specifically developed training for an ‘Integrate man-
agement of childhood NDIs and NDDs’.

The clinical load on an SBK-type of services within
Upazilla hospitals can be appreciated from the ratio
of diagnosis made by the multiprofessional team. An
array of diagnoses was made. The highest frequen-
cies were for those related to cognition and language
disorders, which would most benefit from a multi-

professional evaluation, ie, a physician-psychologist
team.

Prevalences of the various types of diagnosis showed
a disproportionate number within the ‘Cognitive De-
lay’ and ‘Language Disorders’ group. This scenario
justified and introduction of child psychologists and
developmental therapists within clinical services, as
an integral part of the Shishu Bikash Kendra multipro-
fessional team, ie, within public health care services,
who would be able to identify specific types of delays
and disorders and provide appropriate interventions.

A manual (eg. Guide to Diagnosis of Common
Neurodevelopmental Disorders in Children) which
includes the commonest 9 groups of diseases and
disorders diagnosed by the professional team of
child health physicians and psychologists in the pre-
sent survey, could be developed. This would include
a comprehensive workout for Autism Spectrum Dis-
orders within those children referred for ‘behavior’
or ‘cognitive’ or ‘expressive language’ problems. A
smaller proportion of these children would benefit
from further referral to SBKs within medical college
hospitals and other specialized hospitals.

The future of child psychologists, educational psy-
chologists, and early child development (ECD)
professionals in nurturing children’s cognitive and
language development cannot be needs special
consideration. All SBKs within medical college hos-
pitals are already being run by a multi disciplinary
team which included child psychologists and de-
velopmental therapists (essential professionals for
hands-on interventions) as the core team, along with
child health physicians. This team can be further ex-
panded to cover district and Upazilla hospitals.

Autism Spectrum Disorders: Implications for
Home- based Screening, Community -based As-
sessment and Hospital- based Diagnosis

In the Home-based screening all children with core
autism screened positive, implying that the process
can be employed in two/three stage surveys. In the
second stage the RNDA was sensitive in identifying
not only core autism, but also the children within the
larger spectrum of disorders. A further analysis of in-
dividual items or ‘Red Flags’ within the RNDA may
be able to assist the CHCPs in further referring all
children who fail the items. For example, an earlier
diagnosis has been suggested with early repetitive
behaviors (McConachie et al, 2005); or prelinguis-
tic predictors of language, including the use of eye
gaze, gestures and sounds to communicate and the
ability to understand words and to play with objects,
which provide important clues about the develop-
ment of language (Wetherby et al, 2004). A major-
ity of these items are included in the RNDA. Factor
such as being male; or those with low 1Q or reports of
developmental regression (Shattuck et al, 2009) are
also early indicators. A comprehensive list of indica-
tors and ‘red flags’ for use by frontline community
workers needs further evaluation.



Apart from diagnosed children, there was a sub-pop-
ulation with age-appropriate cognition but delayed
expressive language development (n=22). All those
who were more than 5 years of age within this group
(n=14) need follow up in their social/communication
skills to see if high functioning autism was ‘missed’.

There was a significant difference in prevalence of
autism between Dhaka city (ie, 30/1000) and rural
populations (0.68/1000), and the underlying reasons
for this difference needs further exploration. 3 out of
6 children’s families had ‘migrated’ to the area for
reasons of special schools being present after they
had been diagnosed with autism, this could be one
cause of the very high prevalence found in urban
populations, as has been found in studies in west-
ern countries (Gillberg et al, 2006). In fact, on further
search a total of 17 ‘autism-friendly’ schools were
reported around an estimated 5 mile radius of the
study area. A mapping of such schools across Dha-
ka city and other metropolitan areas is warranted, as
is a search for other risk factors which might be ren-
dering urban children more vulnerable.

Children diagnosed with ASD were from the high-
est WQs. Considering these two findings, surveys
across all metropolitan areas of the country and
across all income divides may provide a more com-
prehensive estimate of prevalence of ASDs, as many
children are presently slipping through the gap.

Through the scales, procedures and methods used,
this survey has been able to provide a community
based system-wide perspective on the prevalence
of autism and ASD across urban and rural popu-
lations of Bangladesh, through a process that has
been advocated across continents by researchers
and practitioners in the field (Khan et al, 2012). A
further step forwards would be the development of
evidence-based and affordable care-packages deliv-
ered by the very health care workers who were able
to identify the children.

Risk estimates: Household, Maternal. Perinatal
and Nutritional Factors

Mother’s inability to read a newspaper was the
most significant risk factor for a child to be positive
on home-based screening. This is an indication of
the importance of functional application of educa-
tion towards receiving information. Wealth Quintiles
per se was not a significant risk for screen positivity.
However, there were other effects shown (please see
section below).

An array of perinatal factors were significant as well,
including preterm delivery, delayed cry, change
of color and neonatal jaundice. Place of delivery
seemed to affect older children negatively (more %
of screen positives among hospital delivered chil-
dren), implying that these mothers were taken to
hospital as high-risk pregnancies and not as a rou-
tine delivery; and positively in younger children (less
% screen positives among hospital delivered chil-

dren), meaning that the trend towards deliveries in
birthing centers is rising.

Stunted children had a high risk of screen positivity,
implicating the effects of longstanding malnutrition.

Family, peer group, cultural, educational, and
economic participation among children with
NDIs/NDDs

Among the 0-<2 year olds with NDIs/NDDs there
was a lack in significant proportions of the families
involvement in learning activities. This void can be
filled by providing strategies to parents, such as ad-
aptations of the Care for Child Development Package
(UNICEF, 2012) in some LAMICs (Yousufzai A, 2013)
which can be incorporated either as a universal pro-
gram for all children of similar age in any subsequent
scaled up program; or for all who are positive on
home-based screening.

Among the 2-5 year olds significant proportions with
NDIs/NDDs were excluded from participating in fam-
ily, peer group, cultural, and learning activities; and,
similar to the situation in younger children, their fami-
lies need to be encouraged to be increase the child’s
participation. Paradoxically, a significant proportion
were not involved in domestic chores and may be
indicative of caring families who prevent children
with NDIs/NDDs from activities which are seen to be
unsafe. They were also prevented from taking part in
activities to generate family income, another indica-
tor perhaps of a degree of caring in families where
any source of income is welcome, which was not the
case for their appropriately developing peers.

Among the 6-9 year olds the most significant ex-
clusion was from schooling for children with NDIs/
NDDs, which is an area where formal institutional
support for inclusive classrooms and mobility to go
to school can be facilitated. Discouragement in ask-
ing questions may be another cultural phenomenon,
as it included a quarter of appropriately developing
children and one-thirds of children with NDIs/NDDs.
The Positive Parenting Advice provided to parents
through a short counseling session is expected to
encourage parent-child bonding including a more
interactive relationship.

In this report individual items from the Participation
Checklist (PCL) were cross-tabulated with any NDI/
NDD variable for the three age groups in which all
information were gathered. Evaluation of the validity
of a composite score would perhaps make a better
indicator to address the needs of a large proportion
of children most excluded from participating within
their communities and who may require facilitation
by a care practitioner. Finally, the child’s perspective
was not included, which is acknowledged and ad-
vocated as an important measurement of participa-
tion (McConachie et al, 2006), and might have added
another dimension from the children themselves, in-
cluding issues relating to emotions and self-esteem.



Emerging Concerns: NDI/NDDs and Diagnostic
Groups by Wealth Quintiles (WQs)

Cognitive and Gross Motor NDIs/NDDs had the most
significant risk of occurring in children from the lowest
two WQs. Larger proportion of Expressive Language,
Vision, Hearing, Behavior, Seizures and Fine Motor
Impairments were identified in children from the high-
est WQs. When definitive diagnostic categories were
considered, there was one outstanding relationship,
ie, between cognitive impairments and children from
the lowest WQs. This is an acknowledged relationship
(Grantham McGregor et al, 2007) and it is expected
that any program which alleviates poverty will benefit
this large population. Another correlation with poverty
was deafness or hearing impairments, and children
need regular monitoring for appropriate interventions.

However, there were emerging concerns. Most diag-
nostic groups, with Mental Health conditions being
the most significant, had an inverse relationship with
poverty, ie, occurring in the majority in children from
the highest WQs. These families, as more affluent,
may be ‘opting out’ of the public health care system;
and efforts need to be made to bring them within a

larger developmental surveillance or safety net. Late
identification or diagnosis may be hampering the
lives of thousands.

Moreover, as Bangladesh improves its standing as
a LAMI country, increasing numbers of these condi-
tions, eg. Mental Health Disorders, will be emerging.
With the evidence-base that the present survey pro-
vides, it will prepare the health care services to not
only address these emergning concerns, but also
prevent them.

Human Resource Development

For the first time within Bangladesh’s primary health
care system a core team of frontline workers and
paraprofessionals have been trained to apply valid
tools to screen and assess children for a range of
neurodevelopmental problems. With short training
on a very complicated and new subject, this core
team has performed with credibly. Their training and
field experiences provides the government with an
opportunity to further scale up the program in the re-
spective administrative divisions of the country.






VI. Recommendations




The following set of recommendations are provided
with the objective of scaling up early screening, iden-
tification, intervention, diagnosis and management of
children with a range of NDIs/NDDs across all areas
of Bangladesh; and with the ultimate aim of optimiz-
ing development of all children in the country.

Home-Based Programs

1. Introduce universal screening of all children
for neurodevelopmental problems from 0-9
years of age using the tools and procedures
validated through the present survey.

2. Investigate biological, environmental and so-
cial risk factor which may be adding to the
huge proportion of the children with a range
of difficulties, with specific focus on cognitive
difficulties, especially in certain sites identified
by the survey.

3. Further research and development to validate
a screening methodology of pre-primary and
primary school aged children in metropolitan
areas of the country, i.e. all major cities, should
be validated for a more comprehensive ascer-
tainment of autism and autism spectrum disor-
ders.

4. Strengthen urban neurodevelopmental
screening programs through organizations,
both government and non-government, work-
ing with respective city corporations.

5. Introduce Positive Parenting Advice (PPA) and
strategies for increasing children’s participa-
tion within families, social event, and schools;
including increased learning opportunities for
children with NDIs/NDDs.

6. In training frontline workers during scaling-up
programs, ascertain inter-rater reliability, so
that quality of screening can be improved.

7. Adapt and introduce UNICEF’s Care for Child
Development Program for all toddlers, pre-pri-
mary and primary school aged children.

8. Develop a system of record-keeping and
monitoring of all children’s development by
frontline health workers, with special focus on
newborns and 0-2 year olds.

Community Based Programs

1. Link screen positivity with comprehensive neu-
rodevelopmental assessment at the communi-
ty level, ie, at the nearest Community Clinic in
rural populations, using the RNDA.

2. In urban populations train para-professionals,
eg, community health care providers, NGO
workers, teachers’ assistants etc, in govern-
ment orgranisations and NGOs, to administer
the RNDA.

3. Scale up simple home- based screening fol-

lowed by community based assessments with
evidence-based interventions through CHCPs
in rural populations and their counterparts in
urban populations.

Develop a tiered system of development sur-
veillance with clear strategies for interventions,
monitoring and further referrals.

Hospital Based Programs

1.

Strengthen clinical skills of physicians within
primary and secondary health care centers
and hospitals, including District Hopitals, Upa-
zilla Health Care Centers (UZHCCs), and Un-
ion Parishad Health Care Centers.

Direct resources towards innovative human re-
source development, eg. employment of child
psychologist at the Upazilla level, to address
the large numbers of children with cognitive
difficulties.

As an alternative to the above mentioned ap-
proach, provide comprehensive neurodevel-
opmental assessment by allowing CHCPs
(trained in applying the RNDA and in establish-
ing a child and family -friendly functional ap-
proach) to work with respective children from
their communities at the UZHCCs with trained
physicians.

Establish a Shishu Bikash Camp every three
months, so that the traveling multidisciplinary
team from the government medical college
hospital Shishu Bikash Kendra may assess
children referred from the community.

Further analysis of survey data

1.

Data from the three stages of the survey must be
further analyzed to ascertain the following: Soci-
odemographic, environmental, nutritional, peri-
natal and other biological risk factors for each
site survey and for providing a national guideline
for the prevention of NDIs/NDDs across the 8
survey sites; and across Bangladesh.

ltem-wise analysis of the RNDA to identify
signs, ie, ‘red flags’, which could assist in
identifying specific diagnostic conditions,
such as autism, cognitive and learning difficul-
ties, speech and language disorders, cerebral
palsy, epilepsy, etc.

Analyzing the array of psychometric tests which
were administered for identifying specific types
of cognitive delays and disorders, including
sub-populations with difficulties in executive
functioning, short term and long term memory,
verbal and performance scores, expressive and
receptive language problems, etc.

Correlating psychometric test results with
levels of difficulties, severity grading on the
RNDA; and diagnoses.



Besides the abovementioned possibilities for analysis,
there remains a mine of information within the survey
which should be made available to epidemiologists,
public health specialists, child health physicians, child
psychologists and other disciplines in the health sector.

Recommendations for Policy makers

1.

Dissemination of the survey report should be
made to all levels of policy makers within the
MOHFW, as well as other ministries, including
inter-ministerial national workshop where the
major findings can be highlighted.

Scaling up of the program for “Surveillance of
Neurodevelopmental Disorders including Au-
tism across Bangladesh” should be planned,

where the scales, tools, procedures and meth-
odologies of the present survey can be adapted.

The potential skills of CHCPs through the
Community Clinics should be utilized in any
scaled up program, with the presently trained
CHCPs used as Trainers.

A transdisciplinary national and international
workshop should be convened where strate-
gies emerging from the present survey can be
combined with other evidence-based home-
based and community-based intervention
programs and incorporated to strengthen any
future scaling up of services.

City-based programs are urgently needed to
address autism spectrum disorders.
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Diagnostic definitions with code

1. Cognitive delay and Learning Dificulties

Intellectual functions (ICF):
General mental functions, required to understand and constructively integrate the various mental functions,
including all cognitive functions and their development over the life span .

Cognitive delay/ Intellectual impairment (107.07)

o Intelligent Quotient (IQ) below -2SD below the child’s chronological age on Psychometric Test. ‘Bor-
derline’ cases to be considered as ‘mild’ when 1Q between -1SD and -2SD.

. Understanding ( intellectual functions, socialization, self care) is below that expected given the child’s

chronological age in informal assessment in General Developmental Assessment)

Learning Disorders (DSM-IV) (107.06)
(Formerly Academic Skills Disorders)

1. Reading disorder (DSM 1V-315.00)
Reading achievement, as measured by individually administered standardized tests of reading
accuracy or comprehension, is substantially below that expected given the person’s age, measured
intelligence, and age appropriate education

2. Mathematics Disorder (DSM IV-315.1)
Mathematical ability, as measured by individually administered standardized tests, is  substantially
below that expected given the person’s age, measured intelligence, and age appropriate education

3. Disorder of Written Expression (DSM IV-315.2)
Writing skills, as measured by individually administered standardized tests (or functional assessments
of writing skills) are substantially below that expected given the person’s chronological age, measured
intelligence, and age appropriate education

Source:

1. International Classification of function (ICF)
2. Diagnostic and Statistical Manual (DSM IV-TR, 2000)

2. Expressive Language Difficulties

Speech delay (132.03)
Slow development of speech. Immature way of pronouncing words.

Stammering (132.04)

No known cause. May be problem of coordinating aspects of speech mechanism

Stuttereng (124.01)

A. Disturbance in the normal fluency and time patterning of speech (inappropriate for the individual’s



age), characterized by frequent occurrences of one or more of the following:
1)sound and syllable repetitions

2)sound prolongations

3) interjections

4) broken words(e.g., pauses within a word)

5) audible or silent blocking (filled or unfilled pauses in speech)

6) circumlocutions (word substitutions to avoid problematic words)
7) words produced with an excess of physical tension

C
(
(
(
(
(
(
(

(8) monosyllabic whole-word repetitions (e.g., “I-I-I-I see him”)

B. The disturbance in fluency interferes with academic or occupational achievement or with social com-
munication.

C. If a speech-motor or sensory deficit is present, the speech difficulties are in excess of those usually

associated with these problems.

Language Delay (132.05)

Language delay is when a child’s language is developing in the right sequence, but at a slower rate ‘Catch-
up’ to age-appropriate levels is possible.

Expressive language disorder (DSM-IV-315.31) (132.09)

A. The sores oblained from standardized individually administered measures of expressive language de-
velopment are substantially below those obtained from standardized measures of both nonverbal in
tellectual capacity and receptive language development. The disturbance may be manifest clinically
by symptoms that include having a markedly limited vocabulary, making errors in tense, or having diffi-
culty recalling words or producing sentences with developmentally appropriate length and complexity.

B. The difficulties with expressive language interferes with social communication.

C. Criteriat are not met for Mixed Receptive — Expressive or a pervasive Developmental Disorder.

Aphasia (132.00)

Aphasia is a disorder that results from damage to portions of the brain that are responsible for language. For
most people, these are areas on the left side (hemisphere) of the brain. Aphasia usually occurs suddenly,
often as the result of a stroke or head injury, but it may also develop slowly, as in the case of a brain tumor,
an infection, or dementia. The disorder impairs the expression and understanding of language as well as
reading and writing. Aphasia may co-occur with speech disorders such as dysarthria or apraxia of speech,
which also result from brain damage.

Source:.
1. Diagnostic and Statistical Manual (DSM IV-TR, 2000)
2. MedicineNet.com (internet)

3. Your Child development and Behavour Resources , University of Michigan Health system
(www.med.umich.edu/yourchild/topics/speechhfm
4. Handout of Moira Pook (Speech and Language Therapist, UK)

3. Developmental motor disorders

Developmental delay (104.00)

A chronological delay in the appearance of normal developmental milestones achieved during infancy and
early childhood, caused by organic, psychological, or environmental factors.



Developmental motor delay (non specific) (104.02)

Motor development is delayed. No specific neurological signs or deficits is present. This may be associated
with malnutrition, anemia, and other macro and micronutrient deficiencies.

Psychomotor delay (107.10)

Delay in achieving age appropriate motor skills that also involve some aspects of conceptual or
psychological functioning. (PDI-BSID 1)

Global Developmental Delay (112.00)

. Developmental Fields:
- Gross motor and Fine motor
- Speech and Language
- Cognition
- Personal and social development
- Activities of daily living

. Criteria of global delay
1) Two or more components delay
2) Performance 2 or more standard deviation below the mean

Source:

1. M Mahbub,N Bano, M Parveen, NZ Khan, Non-specific motor delayamong admitted children in Child
Development and Neurology Unitof Dhaka Shishu Hospital;
(Child) H J 2009;25 (1&2):16-20

2. L McDonald, A Rennie, J Tolmie, P Galloway, R McWilliam, Investigation of global

development delay, Arc Dis Child2006; 91: 701-705

www.Springerreference.com/docs/html/chapterdbid/344273.html

4. www.medical-dictionary.thefreedictionary.com/developmental+delay

w

4. Cerebral palsy

Cerebral Palsy (100.00)
Cerebral palsy is defined as a group of disorders of motor function, movement and posture; it is permanent
but not unchanging and is caused by non-progressivelesions or brain abnormalities in the developing/im-

mature brain.

Diplegia (100.01)

Usually indicates the legs are affected more than the arms; primarily affects the lower body.

Hemiplegia (100.02)

Indicates the arm and leg on one side of the body is affected.

Tetraplegia or Quadriplegia (100.03)



Indicates that all four limbs are involved.

Dystonia (100.06)

Dystonia is a syndrome of sustained or repetitive involuntary muscle contractions that produce abnormal but
patterned postures and movements of different parts of the body.

Spastic CP (100.08)

Spasticity implies increased muscle tone. Muscles continually contract, making limbs stiff, rigid, and resistant
to flexing or relaxing. Spastic cerebral palsy is hypertonic and the injury to the brain occurs in the pyramidal
tract and is referred to as upper motor neuron damage.

Monoplegia (100.10)

means only one limb is affected. It is believed this may be a form of hemiplegia/hemiparesis where one limb
is significantly impaired.

Hypotonic CP (100.11)

Characterized by general muscular hypotonia that persists beyond 2-3 years of age and does not result from
a primary disorder of muscle or peripheral nerve. A majority of these infants later develop spastic, dyskinetic
and especially ataxic CP. But in some cases generalized hypotonia persists well into childhood

Athetoid or dyskinetic (100.15)

Persons with this type generally have involuntary body movements. The damage occurs to the extrapyramidal
motor system and/or pyramidal tract and to the basal ganglia.

Source:

1. (SCPE 2000) Jean Aicardi-Diseases of the Nervous System in Childhood. : 3rd Edition ;2009

2. MyChild@ CerebralPalsy.org

3. http:// emedicine.medscape.com Date : 8/3/2013

5. Mental Health Disorders

Autism Spectrum disorder (ASD) (114.00)
Pervasive developmental disorder (PDD) (ICD F 84) (114.00)
Definition:

A. A total of six (or more) items from (1), (2) and (3), with at least two from 1, and one each from (2) and (3):
(1)  Qualitative impairment in social interaction, as manifested by at least two of the following:
(@ Marked impairment in the use of multiple nonverbal behaviours such as eye-to-eye gaze,
facial expression, body postures, and gestures to regulate social interaction
(b)  Failure to develop peer relationships appropriate to developmental level
(¢)  Alack of spontaneous seeking to share own enjoyment, interests, or achievements with
other people (e.g., by a lack of showing, bringing, or pointing out objects of interest)
(d) Lack of social or emotional reciprocity
(1)  Qualitative impairment in communication as manifested by at least one of the following:
(@) Delay in, or total lack of, the development of spoken language (not accompanied by an
attempt to compensate through alternative modes of communication such as gesture or



mime)

(b) Inindividuals with adequate speech, marked impairment in the ability to initiate or sustain
a conversation with others

(c) Stereotyped and repetitive use of language or idiosyncratic language

(d) Lack of varied, spontaneous make-believe play or social imitative play appropriate to
developmental level

(1) Restricted, repetitive and stereotyped patterns of behaviour, interests, and activities, as mani-
fested by at least one of the following:
(@) Encompassing preoccupation with one or more stereotyped and restricted patterns of
interest that is abnormal either in intensity or focus
(b)  Apparently inflexible adherence to specific, non-functional routines or rituals
(c)  Stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or
complex whole body movements)
(d) Persistent preoccupation with parts of objects
A. Delays or abnormal functioning in at least one of the following areas, with onset prior to age 3
years: (1) social interaction, (2) languages as used in social communication, or (3) symbolic or
imaginative play.
B. The disturbance is not better accounted for by Rett’'s Disorder or Childhood Disintegrative
Disorder.
Pervasive developmental disorder NOS (PDD-NOS) (DSM 299.80) (114.02)
Definition:

This category should be used when there is a severe and pervasive impairment in the development of
reciprocal social interaction associated with impairment in either verbal or nonverbal communication skills or
with the presence of stereotyped behaviour, interests, and activities, but the criteria are not met for a specific
Pervasive Developmental Disorder or Autism Spectrum Disorder or other mental health conditions in the

DSM-IV.

This category includes ‘Atypical Autism’- presentations that do not meet the criteria for Autism because of late
age of onset, atypical symptomatology, or sub threshold symptomatology, or all of these.

Rett’s Disorder (134.03)

A. All of the following

1. Apparently normal prenatal and perinatal development

2. Apparently normal psychomotor development through the first 5 month after birth

3. Normal head circumference at birth

B. Onset of all the following after the period of normal development:

1. Deceleration of head growth between ages 5 and 48 months

2. Loss of previously acquired purposeful hand skills between ages 5 and 30 months with the subse-
quent development of stereotyped hand movement (e.g. hand-wringing or hand washing)

3. Loss of social engagement early in the course (although of- ten social interaction develops later)

4. Appearance of poorly coordinated gait or trunk movements

5. Severely impaired expressive and receptive language development with severe psychomotor retardation

ADHD/ Hyperactive (122.00)

Definition:

A. Either (1) or (2):



1. Six (or more) of the following symptoms of inattention have persisted for at least six months to a degree
that is maladaptive and inconsistent with developmental level:

linattention

. Often fails to give close attention to details or makes careless mistakes in schoolwork, work, or other
activities

. Often has difficulty sustaining attention to tasks or play activities

. Often does not seem to listen when spoken to directly

. Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in the
workplace (not due to oppositional behavior or failure to understand instructions)

. Often has difficulty organizing tasks and activities

. Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (such as
school work or homework)

. Often loses things necessary for tasks or activities (e.g., toys, school assignments, pencils, books, or
tools)

. Is often easily distracted by extraneous stimuli

. Is often forgetful in daily activities

2. Six (or more) of the following symptoms of hyperactivity-impulsivity have persisted for at least six
months to a degree that is maladaptive and inconsistent with developmental level:

Hyperactivity

. Often fidgets with hands or feet or squirms in seat

. Often leaves seat in classroom or in other situations in which remaining seated is required

. Often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or
adults, may be limited to subjective feelings of restlessness)

. Often has difficulty playing or engaging in leisure activities quietly

. Is often “on the go,” or often acts as if “driven by a motor”

. Often talks excessively

Impulsivity

Often blurts out answers before questions have been completed

Often has difficulty awaiting turn

Often interrupts or intrudes on others (e.g., butts into conversations or games)

B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present
before the age of 7 years.

C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or work] and
at home).

D. There must be clear evidence of clinically significant impairment in social, academic, or occupational
functioning.

E. The symptoms do not occur exclusively during the course of a Pervasive Development
Disorder, Schizophrenia, or other Psychotic Disorder and are not better accounted for by
another mental disorder (e.g., Mood Disorder, Anxiety Disorder, Dissociative Disorder, or a
personality disorder).

Developmental Coordination Disorder (DSM-315.4) (122.01)
Definition:
Developmental Coordination Disorder (DCD) - Diagnostic Criteria 315.40

The following criteria are necessary for a diagnosis of DCD to be given:



A.Performance in daily activities that require motor coordination is substantially below that expected, given

the person’s chronological age and measured intelligence. This may be manifested by:

marked delays in achieving motor milestones (e.g., walking, crawling, sitting)

dropping things

clumsiness

poor performance in sports

poor handwriting.

The disturbance in Criterion A significantly interferes with academic achievement or activities of daily

living.

B. The disturbance is not due to a general medical condition (e.g., cerebral palsy, hemiplegia, or muscu-
lar dystrophy) and does not meet criteria for a Pervasive Developmental Disorder.

> 0 o o o o

C. If mental retardation is present, the motor difficulties are in excess of those usually associated with it.
Deficit in attention, motor activity and perception (DAMP) (122.01)
Definition:

In 2003, Gillberg revised his definition of DAMP. The new definition is as follows:

1. ADHD as defined in DSM-IV;

2. DCD (Developmental Coordination Disorder) as defined in DSM-IV;

3. condition not better accounted for by cerebral palsy; and

4 IQ should be higher than about 50 [Gillberg, 2003: box 1]. (In the WHO system, this would be a
hyperkinetic disorder combined with a developmental disorder of motor function.) About half of
children with ADHD are believed to also have DCD [Gillberg, 2003; Martin et al., 2006%!].

The concept of DAMP (deficits in attention, motor control, and perception) has been in clinical use
in Scandinavia for about 20 years. DAMP is diagnosed on the basis of concomitant attention deficit/
hyperactivity disorder and developmental coordination disorder in children who do not have severe
learning disability or cerebral palsy. As far as clinical practice goes, DAMP has been primarily accepted
only in Gillberg’s native Sweden and in Denmark [Gillberg, 2003, p.904], and even in those countries
acceptance is mixed.Ref: The Gothenburg Study of Children with DAMP.

Disruptive behaviour disorder NOS (DSM 312.9) (107.08)
Definition:

This category is for disorders characterized by conduct or oppositional defiant behaviours that do not meet
the criteria for Conduct Disorder or Oppositional Defiant Disorder. For example, include clinical presentations
that do not meet full criteria either for Oppositional Defiant Disorder or Conduct Disorder, but in which there

is clinically significant impairment.

Conduct disorder (107.09)

Definition

A. A repetitive and persistent pattern of behavior in which the basic rights of others or major age-appropriate
societal norms or rules are violated, as manifested by the presence of three (or more) of the following criteria
in the past 12 months, with at least one criterion present in the past 6 months:

Aggression to people and animals:
1. Often bullies, threatens, or intimidates others
2, Often initiates physical fights



i

Has used a weapon that can cause serious physical harm to others (e.g., a bat, brick, broken bottle,
knife, gun)

Has been physically cruel to people

Has been physically cruel to animals

Has stolen while confronting a victim (e.g., mugging, purse snatching, extortion, armed robbery)

Has forced someone into sexual activity

No ok

Destruction of property:
8. Has deliberately engaged in fire setting with the intention of causing serious damage
9. Has deliberately destroyed others’ property (other than by fire setting)

Deceitfulness or theft:

10. Has broken into someone else’s house, building, or car

11. Often lies to obtain goods or favors or to avoid obligations (i.e., “cons” others)

12. Has stolen items of nontrivial value without confronting a victim (e.g., shoplifting, but without breaking
and entering; forgery)

Serious violations of rules:
13. Often stays out at night despite parental prohibitions, beginning before age 13 years
14. Has run away from home overnight at least twice while living in parental or parental surrogate home (or
once without returning for a lengthy period)
15. Is often truant from school, beginning before age 13 years
B. The disturbance in behavior causes clinically significant impairment in social, academic, or oc-
cupational functioning.

C. If the individual is age 18 years or older, criteria are not met for Antisocial Personality Disorder.
School refusal (138.00)
Definition:

School refusal is broad term that encompasses a child motivated refusal to attend or remain at school
resulting in prolonged absences.

Youths who miss long periods of school time, skip classes, arrive to school late, miss sporadic periods of
school time, display severe morning misbehaviors in attempts to refuse school, attend school with great
dread and somatic complaints that precipitate tendency for future nonattendance, fall along the school
refusal spectrum (Kearney & Bates, 2005).

According to Kearney & Silverman (1995), school refusal is present in approximately 5% of school-aged
children. Left untreated, school refusal may lead to many long-term dysfunctions. School refusal behavior
is highly comorbid with a number of different mental health disorders such as, separation anxiety disorder
(SAD), generalized anxiety disorder (GAD), oppositional defiant disorder (ODD) and depression (Kearney &
Albano (2004).

Common elements among anxiety-based school refusal at the high school level include a high level of anxiety,
a power struggle between students and one or both parents about the students’ perceptions of helplessness,
an inability to resist a powerful parent or parents, fear of not measuring up, thoughts that love is conditional
on meeting parental standards, tendency to ignore or avoid difficult situations, and a fear of criticism and
failure (Brand & O’Conner, 2004).



6. Seizure Disorders

Seizure:

lis defined as paroxysmal involuntary disturbance brain function that may be manifested as an
. impairment or loss of consciousness

. behaviour abnormalities

. abnormal motor activity

. sensory disturbance

or an autonomic dysfunction

Generalized Seizure (200.00)

Are those which are bilateral and without local onset

Myoclonic Seizure (201.00)

Are those where sudden, involuntary and momentary contraction occurs in single muscle or group of muscle

Generalized Tonic-Clonic seizure (204.00)

Seizure where generalized tonic contraction is followed by clonic contraction i.e, rhythmic movement of
limbs.

Generalized Tonic Seizure (204.01)

Where generalized tonic contraction with fall, apnoea, cyanosis with loss of consciousness occurs. At times
it is preceeded by sudden cry, upward rolling eye balls.

Febrile Seizure (215.00)

Defined as a “seizure in association with a febrile illness in the absence of CNS infection or acute electrolyte
imbalance in a child older than 6 months of age without prior afebrile seizures.”

Source :
1. Pediatric Neurology by Edward M. Brett, 3 edi

7. Vision Impairments

Blindness (108.00)

The most severe form of visual impairment is blindness.

The legal definition of blindness is that vision in the best eye, after correction by glasses, is poorer than
20/200 or that the field of vision is so narrow that it compasses only 20 degrees rather than the normal 105
degrees or so. Restricted field of vision means that the person has tunnel vision. Many people who are legally
blind, that is, with less than 20/200 vision, can still distinguish shades of light.

Totally blind people will not even have light and dark perception.

Low vision (109.00)

Low vision is a loss of eyesight that makes everyday tasks difficult. A person with low vision may find it difficult



or impossible to accomplish activities such as reading, writing, shopping, watching television, driving a car,
recognizing faces.

Squint (109.01)

Six small muscles that surround each eye coordinate the movement of the eyes. If the brain cannot accurately
control these muscles, the eyes will not move synchrony and strabismus will result. Strabismus refers both to
“crossed eyes” in which the eyes turn inward , and “wall eyes,” in which they turn outward.

When the two eyes are not working in concert, the brain receives confusing images, which results in “double
vision.” If this persists, the brain corrects for the double vision by simply ignoring the weaker visual image
transmitted by the nonpreferred eye. This eventually results in a permanent impairment of vision in the non
used eye.

Night Blindness (109.02)
Retina has two types of light sensitive nerves cells, the rods and cones. Rods are involved in night vision.
Cones are used for reading, seeing distant objects, and for color vision. Damage to the rods, associated with
vitamin A deficiency and other causes, results in poor vision after dusk.

Delayed Visual Maturation (109.03)

Delayed Visual Maturation (DVM) is characterized by an otherwise normal eye exam in an infant that does not
fix or follow or otherwise respond (e.g., blink to threatening object or bright flash of light) to a visual object. In
an infant with DVM, the eyes, including the retinas and optic nerves, appear normal and the infant is otherwise
neurologically normal. Infants with DVM do not have nystagmus and typically do not have “wondering” eye
movements. Yet, the infant does not fixate on objects or track, even with jerking eye movements (saccades),
objects that move across his/her visual field. By definition, however, at some point in time, usually by about
6 months of age, the infant will start to fix and follow and will then appear as a visually normal infant.

Source:

i. Batshaw ML . Your Child has a Disability. First edition. Little, Brown and Company, Boston, 1991;
166,170

ii. EyeSmart ( www. Geteyesmart org/eye smart/dease/low vision.efm.

iii.  www. Ohiolionseyersearch.com/delayed_visual_maturation.htf

8. Hearing impairments

Deafness/Hearing Impairment (110.01)

A defect anywhere along the hearing pathway will result in hearing loss.
Types:

1. Conductive:
Conductive hearing loss occurs when there is a disorder of the outer or middle ear. In a conductive
hearing loss, the inner ear and auditory nerves are normal, but sounds fail to reach the inner air at the
normal intensity because of an abnormality or obstruction in the ear canal, ear drum, or middle ear.

2. Sensorineural:
Sensorineural hearing loss occurs when the inner ear or auditory nerve is damaged.

3. Mixed:
When there is both a conductive and sensorineural component to the hearing loss, it is called a mixed



type hearing loss.

Source:
1. Batshaw ML . Your Child has a Disability. First edition. Little, Brown and Company, Boston, 1991;
166,170
9. Syndromes Inherited , Regressions and Anomalies
Myopathy (111.01)

The term myopathy is applied to the conditions with clinical features attributable to pathological, clinical or
electrical changes in the muscles fibres or interstitial tissues of voluntary muscles, in which the abnormal
muscle function is not the result of disorder of the central or peripheral nervous system.

Cleft-plate (125.00)

Cleft of the palate is distinct entity closely related embryologically, functionally and genetically. It appears to
represent failure of the palatal shelves to approximate or fuse.

Cong.anomally (133.00)

Congenital anomalies can be defined as structural or functional anomalies, including metabolic disorders,
which are present at the time of birth - are also known as birth defects, congenital disorders or congenital
malformations.

Down syndrome (134.09)
(Trisomy 21)

Down syndrome is a genetic condition in which a person has 47 chromosomes instead of the usual 46.In
most cases, Down syndrome occurs when there is an extra copy of chromosome 21. This form of Down
syndrome is called Trisomy 21. The extra chromosome causes problems with the way the body and brain
develop.

Down syndrome is one of the most common causes of human birth defects.

Down syndrome symptoms vary from person to person and can range from mild to severe. However, children
with Down syndrome have a widely recognized appearance.

The head may be smaller than normal and abnormally shaped. For example, the head may be round with a
flat area on the back. The inner corner of the eyes may be rounded instead of pointed.

Common physical signs include:

Decreased muscle tone at birth

Excess skin at the nape of the neck

Flattened nose

Separated joints between the bones of the skull (sutures)
Single crease in the palm of the hand

Upward slanting eyes

Wide, short hands with short fingers

White spots on the colored part of the eye (Brushfield spots)

Physical development is often slower than normal. Most children with Down syndrome never reach their
average adult height.



As children with Down syndrome grow and become aware of their limitations, they may also feel frustration
and anger.

Many different medical conditions are seen in people with Down syndrome, including:

Birth defects involving the heart, such as an atrial septal defect or ventricular septal defect

Laurence-Moon-Biedl Syndrome (135.00)

an inherited disorder affecting especially males and characterized by obesity, mental retardation, the presence
of extra fingers or toes, subnormal development of the genital organs, and sometimes by retinitis pigmentosa

Hydrocephalus (139.00)
Hydrocephalus means water in the brain , implies an excess of C.S.F with in the skull . More specifically
it denotes the presence of an increased amount of C.S.F under increased pressure with enlargement of
ventricular system

Developmental regression (104.01)

Developmental regression occurs when a child’s mental or physical development stops and begins a reverse
cycle. Examples are from brain damage, or a disease which would retard the growth cycle.

Source

1. Pediatric Neurology by Edward M. Brett, 3" edi

2. Nelsion 18 th edition

3. Jean Aicardi-Diseases of the Nervous System in Childhood. :3rd ed2009
4 http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001992/

Last reviewed: May 16, 2012.

Shttp://www.merriam-webster.com

Pediatric Neurology by Edward M. Brett, 3" edi

7. www.wiki.answers.com>categorise >health>conditions and diseases>what is develiomental regres-
sion
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M-CHAT research is ongoing at the University of Connecticut and Georgia State University. The follow-
up study of the initial sample is expected to be published in the near future. This research is supported
by funding from the National Institute of Child Health and Development, the Maternal and Child Health
Bureau, and the National Alliance for Autism Research. For more information, please contact Diana
Robins at drobins@g...edu or Deborah Fein at Deborah Fein@uconn.edu.

M-CHAT Scoring Instructions

A child fails the checklist when 2 or more critical items are failed OR when any three items are failed.
Yes/No answer convert to pass/fail response. Below are listed the failed responses for each item on the
M-CHAT. Bold capitalized items are CRITICAL items.

Not all children who fail the checklist will meet criteria for a diagnosis on the autism spectrum. However,
children who fail the checklist should be evaluated in more depth by the physician or referred for a
development evaluation with a specialist.

1. No 6. No 11.  Yes 16. No 21. No
2. No 7. No 12. No 17. No 22. Yes
3. No 8. No 13. No 18. Yes 23. No
4.  No 9. No 14 No 19. No
5. No 10. No 15 No 20 Yes
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