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An internations] study to validate the Ten Questions screen
for serious childhood disability was undertaken in commu-
nitiea in Bangladesh, Jamaics, and Paklstan, where commu-
nlty wotkers screened more than 22,000 children ages 2-9
years, All children who screened positive, as well a5 random
sampies of those who screened negatlve, were referred for
clinical evalustions. Applylng comparable diagnostic ericerta,
the sensicivity of the serean for rerlous coghirive, motor, and
seizure disabilities ls acceptable (80-100%) in all three popu-
lations, whereas che positive predictive values range fram 3

to 15%. These results conflrm the usefulness of the Ten
Questions a ¢ low-cost and rapid acreen for these disabillties,
although not for visian and hearing disabilities, in popula-
tions where few affected children have previously been iden-
tified and treated. They also show that the value of the Ten
Questions for identifying disability in undersecved popula-
rions is limited to that of a screen; more tharough evaluations
of children acreened positive are necessary to distinguish
true- from false-positive results and to identify the nature of
the disabiliry if present. (Epidemiology 1994;5:283-28%)
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Although the vast majority of children in the world
today live In less developed countries, most epidemio-
loglc research on childhood disability is confined to
populations in developed countries. As a regult, little
ie known about the frequency and causes of diszbility
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(n the less developed world.!? The Ten Questlons
screen was daveloped as s rapld, low-cost method to
essist in the idenrification of children with serious
disabilities in populations where professional resources
are exteemely scarce, If validated, this method would
permit epidemiologic studies in populations not pre-
viously studied and would facilitate referral of children
to programs now being developed throughout the
world for early intervention and communiry-based
rehabilitation, >

Pilor studies in nine countries’ suggeated that the
Ten Questiona i 3 sensitive screen for serious cogni-
tive disabilicy in 3- to 9-year-cld children. These studies
were not definitive, however, owing to the small num-
ber of children screened in each country (about 1,000)
and to the unstructured nature of the clinical evalua-
tlone (the criterls for asseaning senairivity). In addirion,
they did not address the valldity of the screen for
disabilities other than menta] retardation.

This paper reports the results of s large, collaborative
study to validate the Ten Questions among 2- to 9-
year-olds In communities in Bangladesh, Jamaica, and
Pakistan. Initlal results from this study in one subpop-
ulation {Dhakas, Bangladesh) showed excellent sensitiv-
Ity of the Ten Questiona for detecting serious dissbil-
ities.® Analyses of the results from Jamalca concluded
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that the screen s sensitive for serious motor, seizure,
vislon, and hearing dissbllities, but less so for serious
cognitive disability.** In addition, the Ten Questions
has been shown to have good and comparable reliabil-
ity in all three populations {communities in Bangla-
desh, Jamnaica, and Pakistan)."! The present paper eval-
uates and compares across the three populations the
overall validity of the Ten Questions for screening
serious childhood disability (cognitive, motor, seizure,
vision, and hearing),

Subjects and Methods

Community samples of 2- to 9-year-old children
were screened in Bangladesh, Jamaica, and Pakistan in
1987-1989. Details of the study desigh and methods
have been reported previously,®'® and are summarized
here. The samples are representative of 2- to F-yesr-
old children in Bangladesh {country as a whole); the
parish of Clarendon, Jamaica; and greater Karachi,
Pakistan. A standard two-phase study design was im-
plemented in all three countries. Phase 1 involved
screening all 2- to 9-year-old children in the target
communities by community workers truined for this
project using the Ten Questions, Participation rates
greater than 98.5% were achieved in all three popula-
tlens, The Ten Questions Is a brief parent/guardian
interview that was designed for use in any eulture to
screen for serious cognitive, motor, seizure, vision, and
hearing disabilities among children in community pop-
ulations.”

In phase 2, all children with positive screening
results plus a random sample of those with negative
results were referred for clinical evaluadons. Between
81.8 and 86.4% of those referred actually participated
in the clinical evaluations (Table 1), We found no
systematlc differences between those evaluated and not
evaluated arnong those referred, excepr that the per-

centage with positive screening results was higher
among those evaluated than among those referred but
not evilusted. The main reasons for fallure o be
evaluated after referral were inability of the family to
bring the child for the examination, or inability of the
evaluation team to make contact with the family,

The evaluations were performed without knowledge
of the screening results by local psychologlats and
physiclans. Independent assessments of mental ability
were made for each child by a psychologist and 2
physician, In Bangladesh and Pakistan, the psycholo-
giste uged nonverbal scales of the Stanford-Binet In-
telligence Scales,’ an adaptive behavior scale devel-
oped for this study,”®?' snd, for children who could
not be tested wicth the Stanford-Binet, the Denver
Developments] Screening Tese” A modified Child
Disability Questionnaire’® was administered for each
child. Classification of children as mentally retarded
was done according to Internstionally recognized
guidelines, which specify that mantal retardation im-
plies deficits in both cognitive function and adaptive
behavior,™ Severity of tental retardation was classified
by the psychologisr according to intelligence quotient:
50-70 for mild, 35-49 for moderate, and below 35 fot
scvere mental retardacion, In Jamaics, the paychologlet
used different tests of cognition for 6- to 9-year-old
thildeen, ™" used the Denver Develapmental Screen-
ing Tesc? for 2- to 5-year-olds, and did not specifically
assess adaptive behavior. ™" In all three countries, the
physician's assessment of mental retardation was based
on developmental histary and a strucrured observation
of functioning in Janguage, followlng insrructions, mo-
tor skifls, and behavior. The results reported here for
mental retatdation are based on consensual dingnoses
by the paychologists and physicians,

In comparing the data, we notlced that children
given the diagnosis of serlous cognitive disability were

TABLE 1. Number and Charscteristics of Children Screened, Frequency of Positive Screening Results, and
Number of Chlldren Clinically Evalusted in the Three Poputations

Bangladeah Jamalca Pakistan
Number % Number % Nutnber %
Children Screened 10,299 5461 5,365
3 5417 526 1,687 492 3,424 538
2-5 years 4,944 48,0 21,862 514 3,373 530
6-9 years 5,355 520 2,599 47.6 2,991 41.0
Screened positive B45 8.2 852 15.6 916 14.7
Referred for evaluarion 1.916 1,215 1.576
Clinically evaluared 1,626 849 994 819 1,363 85.4
" Percentage of those referted.
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mote severely uffected in Bangladesh and Pakistan than
In Jamaica, The mesn Child Disability Questionnaire
scores (higher indicates more savere disability) for chil-
dren disgnosed as seriously mentally retarded were
similar in Bangladesh (33.0) and Pakisun (33.5) and
much lower (22.9) in Jamaica. Also, the proportians
with other disabllicles (selriires, motor, sensory} among
children dlagnosed with serious mental retardation
were similar in Bangladesh and Pakistan (0.67 and 0.70,
respectively) end much lower (0.21) in Jamaica, Serious
mentaf retardation is often complicated by other disa-
bilitles, whereas mild mental retardation ls not
Thus, the sensitivity and other indicators of validity
results for serious cognitive disability cannot be readily
compared across the three countries, To enable three-
population comparisona, a separate aubcaregory of chil-
dren was defined that Includes children given the
diagnosis of sertous cognitive disability who had at least
one other disability (mild or serious motor, ssizute,
vision, or hearing disability), This definition results in
groups of children in all three countries chat sppear to
have similar levels of disability (mean Child Disabilicy
{Questionnalre scores range from 32 to 35). The validity
results for cognitive disabllicy are given both for all
children disgnosed with serious cognitive disability and
for the more comparable subgroup of the cases who
had other disabilities.

Standard and comprehensive medical assessmen:
procedures and criterta with a structured form, devel-
oped for this study, were used in all three countries,
Diagnoses were given as far as possible using Interna-
tional Classification of Diseases, 9th revision,” codes
as well a» ratings of disability. The analyses reported
here are restricted to moderate and severe (serious)
dlzabilities,

All forms used in the atudy were pracoded to facll-
itate comparability and compurerized data entry. Forms
administered as interviews were tranalated from Eng
lish inte Bangla for use in Bangladesh end Urdu for
use in Pakisran. Translated forms were back-translated,
pretested, and revised before arriving at the final ver-

sions,

Statistical Analysia

The validiey of the Ten Questions as a screen for
serious disability is evaluated against the profemsional
assessment information, Because only a sample of those
screened negative wes evaluated, it ia necessary to
compute adjusted estimates of prevalence, sensitivity,
spectficity, positive predictive value, negative predictive
value, and the variances of these parameters.”® Sym-
metric confidence intervals for the sensitivity and spec-
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ificity estimates were constructed using Taylor’s series
approximation to estimate standard errors. The upper
bound is given as 1.0 when the sum of the point
estimate and 136% of the standard error exceeded 1.0.
Symmetric confidence intervals for the esrimates of
positive and negative predicrive values were con-
structed using the standard error of the binomial
probabllity, Logistic regression is used to evaluate pre-
dictors of true-positive s false-negative screening re-
sults using PC CARP,* a computer program devel-
oped for analyals of data from multiphase studies.

Results

More than 22,000 children were screened in the three
populations; 10,299 in Bapgladesh, 5,461 in Jamaica,
and 6,365 in Pakistan (Table 1). The age and gender
distributions of these children are similar across pop-
ulstions, but the proportions screening positive vary
considerably, from 8.2% in Bangladesh to 14.7% in
Pakistan and 15.2% in Jamaica (Table 1), The numbeta
of children evaluated include most of the children
sereened positive and & random sample of 6-10% of
those with negative screening results,

The estirmated specificity of the Ten Questions as a
screen for serious disability is high In all three popu-
lations and constant across rypes of disablllcy (0.92 in
Bangladesh, 0.85 in Jamalca, and 0.86 in Pakistan). This
high specificiey is due to the relative rareness of serious
disability and the fact that most children screemed
negatlve. Sensitivity, on the other hand, shows marked
variations by type of disability as well as berween
populations (Table 2).

Sensitlvity for serious cognitive disability is given
overall and stratified by whether the cognitive disabiliry
was complicated by other disabilitles, and by whether
it was rated severe or moderate. Overall sensitivity for
cognitive disability is similar in Bangladesh and Paki-
stan {0.82 and 0,84, respectively), bur only 053 in
Jamalca, where children with relatively mild levels of
cognitive dlsshility appear to have been classified as
moderately mentally retarded. Restricting the analysis
o cases with serious cognitive and at least one other
disability tncreases sensitivity to 1.00 in Jamatea. This
restriction has less effect on sensitivity in Bangladesh
and Pakistan. (In Bangladesh, the semsitivity is actually
lower for serious cognitive disability complicated by
other disabllity than for serious cognitive disabilicy
alone. This is because there was only one false-negative
case for cognitive disability in Bangladesh—a child with
multiple disabilities, Restricting the definition to cog-
nitlve with one ot more other disabilities reduces the
danominaror but not the numerator of the sensitiviey
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Three pages missing (287-289)

TABLE 2A. Sensitivity (95% Confidence Intervals) of the Ten Questions for Detecring Serious Disabilities amony
2- to 9-Year-Old Childeen: Three Populations

Bangladesh Jamaica Pakistan

Cognitive wtal 0.87 (0.40-1.0) 0.53 {0.20-0.86) 0.54 (0.55-1.0)
Co h:.awl:;; other 0.74 (0.23-1.0) 1.0 {0.33-1.0) 0.8% {0.55-1.0
Cognitive only 1.0 {0.35-1.0) 0.41 (0.09-1.0) 0.70 (0.14-1.0)

mcfm h

other

disabtliry
Cognitive—severe 1.0 (0.13-10 1.0 ©-1.0) 1.0 20.53-1.0;
Cognitive—mod- 0.78 {0.32-10 0.49 (0.17-0.8%) 0.76 (0.41-1.0

rate

Maotor tot] 10 (0.54-1.0) 10 0.13-10 0%4(055-19
Selzure total 1.0 (0-1.0) 1o \ 1.0 ;0.48—1.0
Yislon towml 0.57 (0-1.0) 1.0 0—1 0 0.59 {0.28-0.89)
Hearing total 0.46 (0.12-0.80) 1.0 {0.35-1.0 0.70 (0.14-1.0)

* Other Sisabilicies Include mild or werious moter, sclsure, vision, or hearing disablicien,

TABLE 2B, Numbers of True-Po-irive. True-Negative, Falae-Posltive, Fahe-Nepﬂve. and Unclumified Ruponlu

Bangladesh ]amni:a Pnkismn
Screened positive, unclassified 88 145 113
Screened negative, unclassified 8,585 4316 4,883
Cognitive toral
tue-posltive 45 4“4 88

Trie-negative 870 287 543

False-poritive 710 660 730

False-riegative 1 3 2
Mator total

True-paskive 35 10 91

True-negative 871 9% 943

False-positive 720 654 27

False-negative & 0 2
Seizure total

T rue-positive 3 2 28

Teue-negative 871 190 545

False-positive 752 02 790

F ve 0 0 0
Vision total

Triue-positive 13 4 45

True-negative 870 %0 M

False-positive 2 700 789

False-negative 1 Q 4
Heseing total

True-positive 5 18 10

True-nentlve 868 290 544

F 130 686 798

Fu.lwnemkve 3 0 1

estimate,) In all three populations, sensitivity is 1.00
for severe cognitive disabilicy.

For serious motor and setzure disabiliries, sensitivity
i good in all three populations. The senaitivity results
for vision and hearing dissbllicy show a different pat-
tern. In Jamsics, the screen appears o have perfect
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semditivity for serious vision and hearing disabiliry,
whereas in the other two populations, the sensitivity
I relatively poor {=0.70) for both sensory disabilities.
The mixed sensitivity estimates for vision and hear-
ing disability raise the question of whether children
with these disabilities in Jamalca were more likely than
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