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Screening for disability in a community: the ‘ten questions’
screen for children, in Bondo, Kenya.

Emily Muga
Partnerships Department, Tropical Institute of Community Health and Development (TICH) in Africa.

P.O Box 2224 Kisumu-Kenya,

ABSTRACT
Background: Although the need for early identification and interventions of disabilities is evident, the current state of routine
screening practice in Kenya needs intensive training of screeners before more rigorous techniques are introduced.
Objective: To compare the precision and practical utility of the ‘ten questions’ and EARC screens among the 2 – 9 year olds in
a community setting.
Method: In this analytical comparative cross-sectional survey of two disabilities screening methods. multiphase sampling and
multistage data collection procedures were employed. Quantitative research utilizing structured interview checklist was used for
data collection. It described the prevalence rates of different types of disabilities using both methods. It analyzed the precision
and practical utility of the two methods in a community setting.
Results: 64 of the 399 children under study were disabled (50.5 % male and 49.5 % female).  The ‘ten questions’ picks up only
those problems that are of great concern to families. EARC services are a more definite case defining process of measuring the
existence and degree of disability in children. It screens the children who are severely disabled leaving out the mildly disabled and
medical conditions which, when left untreated, could lead to possible disablement.
Conclusion: Parents need to be sensitized about symptoms requiring the ten questions that can be used to screen out the
potentially disabled children and the Education Assessment and Resource Centres (EARC) be used to diagnose the type and
degree of the disability and refer the ill children for treatment. The basic needs of disabled children could be met in the
community and do not require highly specialized personnel. They need to be localized and accessible.
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INTRODUCTION AND BACKGROUND
The 1989 Kenyan population census revealed that
persons with disabilities constitute 6 % of the
population of 21 millions. Currently, about 1.7
million persons in Kenya have disabilities1. This is
a significant portion of the population and might
continue to increase due to rapid population
growth. There is still a wide disparity between the
needs of persons with disabilities and provision
of services in Kenya. Without effective action, the
major consequences of disabilities will be an
increase in the number of dependents. Most of
the disabling conditions are preventable, with
malnutrition, birth trauma, accidents, and
inadequate prevention and treatment of
communicable diseases contributing to the
majority of disabilities. Screening and therapeutic
services for disabled children are relatively sparse
and expensive. Availability of those services to
children is often related to the ability of parents to

identify the impairment, seek advice and pay for the service
with limited access to specialized services. Yet most people
with disabilities live in rural poor communities.

In Kenya few children are being screened for
disability2.  There is need for programs, which provide
services for early identification and intervention for disabled
children irrespective of whether the disability happens
before, during or after birth2. The training and education
of disabled children begin only when the child reaches
school age or later, instead of beginning at an early age.
Today, almost two thirds of all disabled children are
incorrectly placed due to lack of proper assessment before
the children are admitted to the special schools, and only a
small proportion of disabled children receive formal
education. Due to the large number of children to be
screened, any method of case identification that is to be
recommended for use in developing countries must be,
at once, sensitive, specific, inexpensive, simple and accurate3.
The requirement of accuracy is the most difficult to satisfy.

Educational Assessment and Resource Centers (EARC) in Kenya.
In Kenya, there are 52 district-based EARC countrywide
complimented by 345 sub-centers all involved in
assessment and advice of the parents of children with
disabilities3.  EARC main objective is to equalize education
opportunities for children with special needs and facilitate
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their full integration into the school system and
their community. This approach includes early
identification of children with special education
needs, sensitization, counseling and training of
disabled children and their families, parents,
teachers, local administration and others in meeting
the special needs of these children. It also
emphasizes prevention of disabling conditions,
creation of public awareness on disability and
handicap and early intervention and integration of
these children in the school system. EARC is
established in an existing special school or a unit
for the disabled children in a regular school for all
disabled children aged 0-16 years for psychological
and educational assessment. This assessment
presupposes that the child will voluntarily or
involuntarily exhibit some behavior that can either
be observed or recorded. This is then compared
with the behavior of a non-disabled child of the
same age to determine whether it is normal, deviant
or delayed.

To date, 80,000 children have been
identified. There is recognition that a lot more have
not been reached1. The capacity of the existing
special education schools and institutions is 10,300
and approximately 11,700 children have been
integrated in the main stream.

The ‘Ten Questions’ Screen.
The ‘ten questions’ is the process of growth
towards standardizing criteria and methods (cheap
and more accessible) of examination for
recognition of disabilities in community settings.
It is an instrument for screening disabilities in
children (appendix II). It contains ten questions
and probe questions that follow each of the
questions. The questions are intended to be
appropriate and useful for detecting disabilities in
virtually all cultures and for all children aged 2-9
years.  The checklist is translated into the local
language. The ten questions were tested previously
in the International Pilot Study on Severe
Childhood Disability (IPSSD)4 and found to be
sensitive for detecting severe mental retardation.
However, they were also found to generate excess
false positives. The purpose of the probe (in the
ten questions) is to distinguish children who are
truly disabled from those who are not. The
usefulness of the probe has been investigated in
the studies carried out in Bangladesh5, Jamaica6.

A survey carried out in Dhaka,
Bangladesh, as part of a collaborative study to

test the validity of the questionnaire (‘ten question’) for
screening serious childhood disabilities found that
approximately 7 % of the children were positive on the
screen. The sensitivity, specificity and negative predictive
value of the ‘ten questions’ were perfect or near perfect
for the severe and moderate (serious) disabilities. The
positive predictive value was only 22%, but 70% of
children classified as false positive were having mild
disabilities or other conditions for which early detection
and treatment could be beneficial. No major age and
gender differences in the validity of the questionnaire were
apparent5. Another study using the ‘ten questions’ to identify
disabilities in children aged 2-9 years in Clarendon, Jamaica,
found that sensitivity of the ‘ten questions’ as a whole varied
in different strata of the group and amongst different
disabilities, from perfect in girls under 6 years, fits and
motor disabilities and for serious disability in all groups
except boys over 5 years with cognitive disability. Specificity was
good but the false positive rate was unacceptably high (74 %)6.

Numerous studies have demonstrated that early
intervention programs do have a positive effect on the
young disabled child’s development. The increased
understanding of the importance of the early years for
the normal child’s development and of the relation between
early environmental factors and general development have
influenced the understanding of the importance of the
very early years also for the disabled children, who may
be especially vulnerable and sensitive to the early
experiences8.  The early years represent not only the most
rapid development in all areas of human development
but they are also critical and irreversible. It is possible that
if problems are identified early, intervention can remedy
the problem of some children; limit the effect of the
disability and prevent the development of secondary
disabilities in many children8.

Study objectives
The objectives of the study were to
• Determine the rate of disabilities in children aged 2-9

years in Nyang’oma sub location using the current
EARC assessment method.

• Establish the rate of disabilities in children aged 2-9
years in Nyang’oma sub location using the “‘ten
questions’” by house–to-house survey by the field
assistants.

• To determine the differences in the rates of identifi-
cation of common types of disabilities in children
aged 2-9 years in Nyang’oma sub location by the two
methods.

• To describe the practical utility of these two methods
for identification of disabilities in children aged 2-9
years in a community setting.
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METHOD

Research Design
A comparative study was conducted using
quantitative research methodology via a multi-stage
data collection procedure. First, the EARC
assessment personnel independently carried out the
assessment of the children in the sub location. They
announced the exercise in the sub location’s
“barazas”, churches, markets, health facilities and
schools and conducted it as routine. A house-to-
house survey using the “‘ten questions’” screen
followed. The structured interview checklist (the
“‘ten questions’”) and a guide to collect background
information were administered in a face-to-face
interview of the child’s caregivers. Then, a post-
screening verification test was carried out among
some of the children identified as disabled on the
basis of the ‘ten questions’ house-to-house survey
method (that had not been identified by EARC
assessment in the first stage). The same number
of children assumed normal by the ‘ten questions’
house-to-house survey method was also included
in this exercise. The three EARC assessment
personnel each visited these children independently
for verification.

The Sample Design
There is a multi-stage sampling in this study. The
population to be sampled was identified (2 - 9
year olds). Next, all the sampled children were
stratified by villages and listed. The last stage was
the assignment of the measures of size and
selection11. The 6 villages of the sub location were
used as the study clusters in the house-to-house
survey. Mapping to track all the children age 2-9
years old within the clusters followed.  At the
verification stage, purposive sampling was used.

Data Analysis
The data was edited, processed, tabulated and
analyzed by the statistical package for social sciences
(SPSS) using both descriptive statistics and
analytical methods. To test for independence of
various classifications in the cross tabulations, the
chi-squared test was used. Cross-tabulating the
results from the ‘ten questions’ results and the
EARC assessment results as the gold standard
carried out the test of specificity, sensitivity and
predictive value.

Quality Control
The questionnaire was developed in English and translated
into Dholuo (the local language) and re-translated back to
English by two independent persons. A third person
moderated the final questionnaire. All forms used in data
collection were translated in Dholuo using the translated
version.

RESULTS
Background of the children aged 2 – 9 years within
the study area.
The study covered 399 children.  206 (51.6 %) were male
and 193 (48.4 %) were female. The majority (four-year-
olds) were 66 children (16.5 %) and the lowest (nine-year-
olds) were 32 children (8.0 %).  Children under five
constituted 54.6 %. The average number of children 2-9
years per mother was two. Births within health institutions
constituted 71 %. Over 70 % of the persons responding
to the questions were mothers of the children, 3 % fathers.
21 % were the child’s relative and 0.3 % was the child’s
sibling. 98 % of the respondents were taking care of the
children on a daily basis.

The EARC screen.
During the EARC screen, three children were from the
study sub location and in the target age range representing
hearing problems, mental retardation and motor
difficulties each. An informal interview with the mothers
of these children revealed that they attended the screening
on the teachers’ advice that the children should be taken
to special schools. The EARC screen is a requirement for
the special school placement. Many people do not realize
the existence of the EARC screen until they have a child
who needs to be taken to special schools. The EARC
screen is viewed as an initiative of the government
implemented through the school system and not a
community screen for disabilities. Its activities are geared
towards educational placement of the children in different
schools according to their appropriate conditions.

The ‘ten questions’ screen.
Table 1: Number by age and proportions of children with positive
response to the individual questions.
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The ‘ten question’ screen
Table 1: Number by age and proportions of children with positive response to the individual
questions

TQ Up to 5 years 5-9 years %+ve

1 Delayed milestones 8 4 3.01
2 Vision 1 5 1.50
3 Hearing 4 14 4.51
4 Comprehension 3 1 1.00
5 Movement 4 7 2.76
6 Seizures 6 10 4.01
7 Learning 1 3 1.00
8 No speech 1 0 0.25
9 Unclear speech 3 12 3.75
10 Retarded 3 3 1.50

Based on the ‘ten questions’ screen, 64 out of 399 children were disabled. All other ages had approximately 10 -
13 children with disabilities except for age 4 with 22 for age two with three only. On the last column, hearing
problem presented a prevalence of 4.5 % and seizures was 4 %. The prevalence of disability in general was 16 %.

Table 2: Frequency of positive response to individual question on the “ten question” checklist
(TQ) by gender.

TQ Disability. N (%) Male N (%) Female Total % TQ +Ve.
1 Delayed milestones 7 58.3 5 41.7 12 3.0
2 Vision 1 16.7 5 83.3 6 1.5
3 Hearing 6 33.3 12 66.7 18 4.5
4 Comprehension 2 50.0 2 50.0 4 1.0
5 Movement 6 54.5 5 45.5 11 2.8
6 Fits 12 75.0 4 25.0 16 4.0
7 Learning 1 25.0 3 75.0 4 1.0
8 No speech 0 0.0 1 100.0 1 0.3
9 Unclear speech 10 66.7 5 33.3 15 3.8
10 Retarded 2 33.3 4 66.7 6 1.5

There were 64 disabled children and, 15 of them
with multiple disabilities, therefore a total of 93
disabilities were identified. Seizures were often
identified as accompanying other problems. 5 %
have hearing impairment. Of the disabled children,
12 (3 %) of the sampled population were having
problems of delay of normal development while
11 (3 %) have various movement difficulties.

Post screening verification.
Among the 72 children evaluated, only 19 chil-
dren (15 boys and 4 girls) were confirmed to have
a disability. It was in movement, seizures and hear-
ing that five children were evaluated with disabili-
ties. Out of the 19 children who were truly dis-
abled, 15 (79 %) were boys. The chi square test

result showed no statistical significance of this variation.

Figure 1: The percentage of children who were dis-
abled.
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The figure above shows that fits constitute (28 %) the majority of all disabilities during the post verification of the
“ten questions” screen. Movement disabilities consisted of 24 % and various hearing losses were 23 %. Speech
difficulty was 10 %. Vision, mental and learning disabilities were 5 % each.

Table 3: Indices of Validity and Percentages of the Global “Ten Questions” in the Study.

Disability Sensitivity Specificity +ve -ve
Predictive Value Predictive Value

Seizures 100 94.0 55.6 100
Hearing problem 66 88.41 20 98.4
Learning difficulty 100 86.0 9.09 100
Motor difficulty 66 87.0 18.18 98.4
Mental problem 100 87.1 18.18 100
Speech difficulty 0 90 0 96.9
Visual difficulty 100 94.4 20 100
All disabilities 98.6 53.4 29.0 91.2

During the post verification stage, the sensitivity, specificity and negative predictive value of the ‘ten questions’
were found to be high. As in table 4, each disability had over 85 % except for speech and language development
difficulty that was not sensitive to the screen. The positive predictive value was 20 % for visual and hearing
problems, eighteen per cent for motor and mental difficulties, and 9.09 % for learning difficulty. The positive
predictive value for seizures was 56 %. For all disabilities combined, sensitivity is 78.6 % and specificity is 53.5 %.
The negative predictive value was 91.2 while the positive predictive value was only 29.0 %. The false positive rate
was  was 71 % and false negative rate was 8.8 %.

Table 4: Frequency distributions of TQ validity by level of disability for specific disabilities and service
needs among the 19 disabled children.

Disability Prevalence No. of Diagnosis Type of Service Need
per 1000 disabled

children
Mild    Serious   Specialist   Medication  CBR Special       hearing

education    aid
Visual 2.51 1 - 1 11 1          -     -        -
Speech 2.51 2 - 2 1 1          -     -        -
Learning 2.51 1 - 1 1 -           1     1        -
Movement 12.53 5 1 4 - 2          2     3        -
Mental 5.01 1 - 1 - 1           -     1        -
Hearing 12.51 5 2 3 3 2           -     1        3
Fits 15.04 6 - 6 - 6           -     -         -
Total 47.61 21 3 18 6 13         3     6         3

Table 5 indicates that seizures had a prevalence
rate of 15.04/1000. Movement and hearing
represented 12.53/1000 and 2.51/1000
respectively. Speech, learning and vision had 2.51/
1000 and mental had 5.01/1000. 18 of the disabled
children were diagnosed with moderate and severe
(serious) disabilities and three with mild disabilities.
13 children needed medical attention while six
required specialist attention. Six other children
needed special schools. Three children required
community-based rehabilitation and hearing aid.

DISCUSSIONS
The EARC Screen is a case defining process of measuring
the existence and degree of disability in children. The study
findings indicate that the parents usually seek this screen
only when it is already known that the child has a problem
and needs to be placed in a special school. The special
schools never admit the children without recommendation
and referral by the EARC personnel. Consequently, EARC
services do not adequately identify all  disabled children in
the community. EARC also screens the children who are
severely disabled leaving out children with mild disabilities
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and medical conditions which when left untreated
could lead to possible disablement. Therefore, this
screen is not practical in cases where there is need
for prevention and treatment of conditions that
could lead to disability. The several sets of tools
and equipment used in the screen makes it
cumbersome for developing countries where there
are many children with potential disability are
because of many potentially disabling conditions.

Using the ‘ten questions’ screen, the
prevalence of all disability in the study area was
found to be 16 % of the population. Other studies
using the global ‘ten questions’ screen also found a
similar prevalence5. The study by Zaman and
others5 found the prevalence of all disability as 16
% while the study by Thorburn and others found
18 %6. The results of the current study imply this
tool can be used by community persons to screen
for disabilities in children aged 2 – 9 years in their
communities once the questionnaire is translated
into the local language. The ‘ten questions’ is
therefore, a sensitive screen for the six types of
disabilities in 2 – 9 years old children with serious
disabilities. The sensitivity is much lower for the
cognitive disabilities.

All children identified by the EARC as
disabled were positive on the ‘ten questions’ screen.
Even there is a high level of false positives with
the ‘ten questions’, it can be used to screen all cases
of disabilities in children aged 2 – 9 years in
communities. However, with a positive predictive
value of only 30 %, this screen cannot function on
its own as a case-defining tool but should provide
good basis for screening and referral for a more
rigorous evaluation.

The highest false positive rate was found
in the question about hearing problems. All children
found positive by the ‘ten questions’ instrument as
having hearing impairment, had some ear
discharges and/or infections of otitis media not
receiving medical attention. Many parents neither
gave appropriate care to ears of their children nor
sought treatment for mild ear infection, which
could lead to hearing loss. The parents do not
associate these ear infections with deafness.

Almost all children who had hearing loss
had, at one time, had a severe attack of malaria,
measles or mumps. Bondi found cerebral malaria
as an important cause of neurological deficit,
including hearing loss, in Nigerian children9.
Stanfield explains that deafness in children is caused
by damage to the nervous system by meningitis,

cerebral malaria and others or result from chronic otitis
media10. All the children who were screened by the ‘ten
questions’ for motor problems were found to have physical
disabilities. This maybe because normal and abnormal
movement of the body parts are easily recognized.

The ‘ten questions’ is an interview in which most
responses are based on assumptions and conclusions
derived from observation of behavior by the caregiver.
This tool therefore identifies problems that are of great
concern to families. Since the Kenyan government is not
likely to provide for all the needs of the children at once,
it is a pragmatic tool to use. Sensitivity depends on the
awareness of the caregiver of the child’s behavior and
whether that behavior is regarded as a problem. In
Nyang’oma sub location where this study was conducted,
this awareness using sensitivity as a criterion, is appropriate
for seizures, learning, mental and visual disabilities. Its
performance is high when all disabilities are combined
and when hearing and motor disabilities coincide. It is
however, imperfect for speech disabilities in which the
concern is not significantly high to prompt action by the
caregiver.

Service need assessment: Service need assessment was
done among all the children in the post verification
evaluation.  It is recognized that there is a huge gap between
the needs of children with disabilities and the service
provision. From the findings of this study, most children
with disabilities in Nyang’oma sub location needed medical
attention. In theory, most families have access to health
services. However the cost of drugs and health seeking
behavior of the people are also great determinants of
access. These will almost certainly deter long-term
treatment. Many needs of  children with disabilities can
be dealt with at the district level, and do not require highly
specialized personnel.

CONCLUSIONS
The EARC screen identifies accurately severe disabilities
in all the children screened. It also specifically defines the
degree and type of disability. The EARC method entirely
depends on the ability of the teachers to identify any
problem in the school child and advice. Ideally, in rural
schools where the ratio of teacher to pupils is
approximately 1:45, the teachers may not be particularly
keen on affected children. Unless the problem is profound
and the child has reached school age and is in school, it
may be difficult to identify them using this screen.

The ‘ten questions’ screen on the other hand screens
children from their households. It gives a chance to all the
children in the household including the younger children
who are not yet in school, to be screened. Despite its high
false positive rate, it offers a good basis for the disability
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expert to start designing community-based
identification and intervention of the disabled
children in the community. It helps create awareness
about childhood disability in the community.

Assuming that the number of children
with disabilities is the same in rural Kenya and using
the study finding as a guide, there is need for
bridging the service gaps to help the children with
disabilities realize their full potentials. It can be
concluded that both the “ten questions” and EARC
methods can be integrated into making the
community identification of disabled children 2 -
9 years old. The ‘ten questions’ can be used to
screen out potentially disabled children and then
the EARC be used to diagnose the type and degree
of the disability and refer the ill children for
treatment.

REFERENCES
1. St. Jude counseling center, Towards equal opportuni-

ties: a national seminar for women with disabilities on po-
litical, social and economic challenges. Workshop report
Nairobi. 1987; June 25-26, 1998.

2. KISE Bulletin., “Identification of Disability in Chil-
dren”. The Hearing Impaired and Deaf Children. 1991.
2(2): 8-12.

3. Thorburn. M. J. and Kofi M, Practical Approaches to
Childhood Disabilities in Developing Countries: Insights

from Experience and Research. Florida, USA. Global Age Pub
1994.

4. Belmont L., “Screening for severely mental retardation in
developing countries: The International Pilot Study on Se-
vere childhood Disability”. Science and Technology in Mental
Retardation. Metheun, London. Pages 1986; 389-395

5. Zaman, S. , Khan N., Islam, S., Banu, S. Dixiti, S., Shrout, P.
and Durkin, M., Validity of the  for screening serious child-
hood disability: Results from urban Bangladesh. International
journal for Epidemiology Printed in Great Britain. 1995; 19(3)
613-619

6. Thorburn M., Desai, P., Paul, T., Malcolm, L., Durkin, M.
and Davidson, L., “Identification of childhood disability in
Jamaica: the ten-question screen”. International Journal of Re-
habilitation Research. 1992; 15: 115-127

7. Lindsay G., Screening for Children with Special Needs. Great Brit-
ain. Guildford and King’s Lynn Pub. 1984

8. Logan S., “Early identification of impairments in children”
in Zinkin P. and McCoriachie, R.  Disabled Children in Develop-
ing Countries 1995.

9. Bondi F. S  “The Incidence and Outcome of Neurological
Abnormalities in Childhood Cerebral Malaria”. Trans Roy
Trop Med & Hyg 1992; 86: 17-18.

10. Stanfield P., CHILD HEALTH: A Manual For Medical And
Health Workers In Health Centres And Rural Hospitals. Nairobi,
Kenya. African Medical Research Foundation Pub. Pages 1997;
75-547

11. Festinger L. and Katz D., RESEARCH METHODS IN
THE BEHAVIORAL SCIENCES, New York, USA. Holt,
Rinehart & Winston Pub. 1953; 175 - 238.


