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Culturally appropriate techniques for monitoring child psychosocial development were prepared and tested
it China, India and Thailand on a fotal of 28 138 children This Is the largest siudy of its kind ever undertaken.
Representative groups aged between birth and 6 years were examined and the results were used to produce
national development standards — separately for rural and urban children in China and India, and for
alf children combined in Thaifand — which are considerad fo be more satisfactary than foreign-based
standards.

In each country, between 13 and 19 key milestones of psychosocial development were selected for a
simplified developmental screening operation and these have besn incarporated on a home-based record of
a child’s growth and development. Between 35 and 67 lests have been devised in each country to test the

children at first-referral level.

Introduction

If a simple, validated system of monitoring child de-
velopment were taught to mothers and community
health workers (CHWs), they could be reassured
when they find their children are devclopming nor-
mally and be wained when development 15 regess-
ing or slow. In the latter situation. if appropriate
interventions are applied early, 1t may be passible to
reduce any handicaps. and thus to maximize the po-
tential of the child.
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In 1983 the WHO Divisions of Famly Health
and Mental Health held a consultation 1n Geneva
Le consider the international use of mdheators of
psychosceial development. One result of that meet-
ing is the collabmalve study described in this
paper.

The consultation reviewed several child devel-
opment assessment systems that have been found Lo
be of value, including the Scottish Woodside Health
Centre Screening mstriiment and the Denver Devel-
opmental Screening Test from the USA (/, 2). How-
ever. nene of these 1s smitable for cultures other than
those in which thev have been developed. Even
when the cullures are simular it is necessary to derive
a locally vahid set of norms or reference values. As
there can be no single. universally vahd test of
psychosocial skills. individnal countries should be
encouraged (o devise thew own cullurally apprapri-
ate scales with thelr own normative data.

All communities. including those mm remote
areas, have their own ideas on a child’s normal de-
velopment and Lhe transfer of these standards from
one culture to another may not be valued 1n ceitain
commumties. For example. in the Baoculé com-
munity in Cdle d'Tvore. “intelligence is 1elated to
social behaviour, service to the group, being relrable.
helpful and polite.” Tt includes taking initiative in
tasks useful to the family and community {3). The
same attitude has been found among people wn
Guatemala. Niger. Nigeria. Uganda and Zambia
(3. 4). In a studv in rwal Gualemala, children
were ranked on thelr - intelligence™ or “cleverness”
by voung adult women from the community.
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Their ranking correlated sigmficantly with tests
of vocabulary and perceptual analysis, vears of
schooling, and self-managed sequences — one of
the natural indicators of cognitive development in
the community (3. 4).

The case for the use of international standards
in height and weight is not universally accepted, and
such an approach is not feasible when measuring
psychosocial development because of enormous cul-
tural variations. Even in skills like sitting and walk-
ing there may be variation between cultures. In some
societies, for example, swaddling may restrict a
baby’s movement and delay the development of
motor milestones like rolling over or crawling so
that locally derived reference valucs are essential.
Culturally-accepted milestones of development are
known, but few have been developed into tests and
been standardized (3). There 15, therefore, an estab-
hshed need to produce wnstruments that are both
culturally and psychometrically acceptable.

The WHO collaborative study

Protocols and objectives. After the WHO consulta-
tion a set of four study protocols was developed,**®
and a multicentre study on the development and
standardization of culturally appropriate scales of
psychosocial development for children aged 0-6
years was initiated in China, India (3 centres) and
Thailand, with the following objectives.

(1) To facilitate the local development of culturally
appropriate testing methods and the establishment
of local reference values for children aged 0 to 6
years. Details of the procedure are given in Protocol
1=

(2) To determine environmental factors that were
risks or benefits to a child’s development, based on
local circumstances and a family interview. Details of
this are given in Protocol 118

(3) To identify a small number of key milestones of
development and to add them to a child’s home-
based record. A subsidiary aim was to encourage
family and community level developmental assess-
ment ot children and to consider building this into
growth monitoring. Details are given in Protocol IT1.*

= Physical growth and psychosocial development of chidrert
monitonng and interventons Protocols | and Il The development
and field-testing of techmques for monitoring. Unpublished WHO
docurent, MCH/91 11, 1992,

v Physical growth and psychosocial development of children.
monitoring and intervention Protocol if. Design and evaluation of
the home-based recard Unpublished WHO documenl, MCH/
9112, 1992
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(4) To devise and test interventions that could be
applied at the prumary health care (PHC) level to
help children who are developmentally slow or re-
tarded. Details are given in Protocol [V.°

This paper summarizes the observations and
discusses the imphcations of the work related to
Protocols T and III conducted at five centres in
China, India and Thailand. The environmental fac-
tors promoling or hampering the psychosacial devel-
opment and the height and weight standards of these
children are not reported here.

Materials and methods

A local team, composed of a principal investigator,
child psychologist, child development specialist, stat-
istician, field supervisor. primary health care special-
ist, and a social scientist or anthropologist, was
convened at each centre. International workshops
were supplemented by experts’ visits and local meet-
ings.

Selection of test items

The teams met to review existing tests and to decide
if they contained any items that would be culturally
acceptable in their settings. Apart from cultural ac-
ceptability the critena for the choice of tests were:

» Symplicity. From the outset it was planned that
these tests would be adminisiered by health workers
who had not had more than a modest education and
who would not be familiar with this kind of activity.

e Reliability. All tests have to reach acceptable lev-
els of reliability and this was no exception. Great
care was taken to write instructions with clarity and
precision.

* Acceptability to the community. Care was taken to
ensure that children were asked to perform tasks
that were meaningful to parents and others in the
community 1n order to maintain confidence in health
workers.

* Low cost. Only everyday objects or materials that
were cheap 10 produce locally were used.

* Validity. This was borne in mind when selecling
1tems but it could not be fully assessed until the scale
had been completed.

= Physical growth and psychosocial deveiopment of chidren:
monitormg and infervention. Protocol IV for study on infant and
preschool chid psychosocial stimulation/ntarvention programmas.
Unputlished WHO docurment, MCH/91.13, 1992
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The following developmental areas were se-
lected by each team, many of which can be assessed
by simple observation and all can be quantified.

— gross motor tests (concerned with posture and
movement of the body, head and limbs);

— vision and fine motor tests (e.g., picking up a
small object or copying a diagram),

— hearing, language and concept development:
— self-help (e.g.. feeding and dressing): and

-— gocial skills (e.g., interactions with other indi-
viduals, first the mother and then others and
groups).

In each country a large pool of between 75 and
135 tests was then arrived at and admunistered to 100
children. Unreliable or redundant tests were elimi-
nated or rewritten. Statisticians reviewed the data at
this stage fc ensure internal consistency. A local
record form was designed and used by the trained
workers. In each area, field workers were trained and
monitored by an experienced field-supervisor. Field
visits were undertaken to check the quality of data
collection and recording. Local conditions deter-
mined whether there could be a national or local
sample; the former was feasible in Thailand, but not
in the other countries. Decisions then had to be
taken on the stratification to be used and the sample
size.

A “local events calendar™ was developed in
each centre. This included weather patterns, crop
seasons, festivals, public holidays. and special events
such as elections which the families remembered
as occurring at the time of the birth of the children.
These calendars facilitated the calcnlation of the age
of the child to the nearest month when parents did
not know the exact date of birth.

Sampling design and statistical analysis

A sample size of at least 2540 children was calcu-
lated to be appropriate for each area. and age-
stratification into eight groups was adopted: birth
te 6 months, 6-12 months. 12-18 months, 18-24
months, 24-36 months, 36—48 months, 48-60 months
and 60-72 months of age. In order to have a satisfac-
tory mix of rural and urban and different geographic
areas, stratified sampling was used in the study areas.
All available children residing in the area were in-
cluded so that the standards which were found would
not be skewed towards any particular group. This
meant that the findings and the developmentai mile-
stones were representative of the population as a
whole.
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A special statistical package (GROSTAT
{Growth and Development Statistics) )¢ for produc-
ing local norms was developed at the Institute of
Education, University of London. An [BM-compat-
ible compuler was supplied to each country and
training was given in the use of the package to their
representatives.

In China, the study was coordinated by the
WHOQ Collaborating Centre at the Shanghai Insti-
tute of Pediatric Research and was completed in six
provinces; 8995 children between birth and six years
of age. with about half from rural and half fiom
urban populations and a male to female ratio of
1.1:1.0, were assessed. No family refused to take
pari.

In India, there were three separate studies in
Chandigarh (in the north), Hyderabad (south), and
Fabalpur (centre). These were supported by the
Indian Council of Medical Research (ICMR) and
moderated by the National Institute of Nutrition,
Hyderabad. The number of children tested were:
Chandigarh, 3709 from a rural area; Hyderabad,
3781 rural children: Jabalpur, 3011 rural tribal (least
developed hiily or forest rural areas) and 3219 urban
slum children.

In Thailand. a set of 119 items was used, with
several culturally specific tests included (e.g., the
abihty to thread flowers on a straw). A multistage
cluster sampling technique was used to identify 5424
children between birth and 6 years of age from 78
subdistricts of 38 districts in 11 provinces. Aboul
85.7% were from rural areas. Both geographical and
sex distributions conformed to the national statistics.

As a measure of validity the results on body
weight were plotted against children’s weight-for-
age status, using the Gomez classification (6). It was
hypothesized that there would be an association be-
tween developmental progress and nutritional sta-
tus, using the latter as a marker for a wide range of
causal factors. For each nutritional grade, the centile
values for development were calculated for the 5th,
50th and 95th levels.

Results

A summary comparison of the results, as 50th centile
data. in the three countries is shown in Tables 1 and
2. The data for boys and girls in each country were

9 Rasbash J, Pan H, Goldstein H. Physical growth and
psychosocial development of chiidren: moniforing and interven-
tlons, GROSTAT. A programme for eshmation of age-related
centiles using plecewise pofynomials, Unpublished WHO docu-
ment, MCH/91.19, 1992,
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Table 1. Inter-country comparison of selected items in
child develepment (50th centiiles in months)

China India
Itermn Aural Urban Rural Urban Thalland
Lifts head 14 19 27 10 23
Sits 50 62 64 62 5.4
Siands alone 12.5 127 125 12.3 10.6
Reaches for object 44 42 4.4 53 3.3
Grasps pebhle 5.8 53 4.3 6.1 4.3
Opposes thumb —_ —_ 7.1 B.8 7.7
and finger
Watches cbject 1.8 23 1.8 10 12
Copias line 385 327 281 24 4 262
Copies circie 424 371 395 a6 1 a4 7
Copies square 682 587 550 59 4 552
Responds vocally 2.2 21 a0 —_ 2.8
Says one word 3.8 93 150 9.7 12.7
Says two wards 21.4 201 25.4 18.7 19.5
Points to two 16.0 13.7 20.4 205 20,6

parts of body
Points to big/small 275 246 34.4 395 304
Points to heavy/ 334 292 39.9 413 34.7

Iight
Bowel conlrol 19.8 18.7 20.0 19.2 224
Dry by night 27.6 26.6 30.5 298 as
Uses cup 114 116 223 35.4 9.5
Washes hands 232 221 26 6 24 8 225
Washes face 330 287 285 24.8 251
Dresses solf — — 53.1 53.1 362

pooled since more than 50% of the milestones
showed no difference between them, and the rest
showed only very minor differences, none of which
was consistently in favour of either boys or girls.

China. Initially, 70 developmental items were ana-
lysed. Mosi were apphcable to any children, but a
numbe: of culturally appropriate tests were incorpo-
rated, including the use of chopsticks to pick up a
small date and a pea-sized pelatin capsule. Rehabil-
1ty checks were undertaken on the test items during
the piloi phase showing an inter-tester coefficient of
0.95 and a test-relest coefficient of 0.91.

There were differences between urban and rural
children after the early reflex movements in the first
few months of hfe; viban children nearly always
achieved the test activity earlier than those from ru-
ral areas. An exception was the use of chopsticks.

A measure of concurrent validity and an indica-
tion of the value of a large, well-selected sample,
camec with an examination of the differences be-
tween the results of the test battery and those of the
Shanghai standardization of the Denver Develop-
mental Screening Test. The comparison was possible
because a small number of test items were common
to both. The 50th centiles were similar but there was
a wider varnation in the WHO Cbllaborating Centre
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results, partly because of the difference n sample
size (8995 compared with 1041), which allowed more
reliable findings for the extreme centiles. The ditfer-
ence is of considerable practical significance since

Table 2; Examples of culturally appropriate milestones
in child development (50th centiles in months}

China India

Item Rural Urban  Aural Urban Thaland

Feeds self with —_ — 21.5 143 170
fingers

Peels a banana —_ — -— — 186

Understands — — 253 225 512
money

Peels a tangerine — — — — 257

Threads flowers/ — — 258 327 25.7
beads

Gets up from
sguathing position —_ —_ 26.1
without help

Walks backward 241 252 243 221 173
4 steps

Bathes self — — —_ — 29.2

Makes a ball from — — 342 231 —
dough or clay

Picks up a small 329 316 — — —
date using
chopsticks

Picks up a 35.9 36.0 — - —
capsuie/small
pea with
chopslicks

Understands 354 275 505 552 —
rules of trial
game

Unites a shp knet — — — — 27

Recites a prayer! — — 489 380 3.0
sings a song

Snaps thumb and — — 333 262 —
finger

Visits key places — — 359
in village/distnet

Cleans self afler — — — — 44.0
defecation

Ties slicks logether —
with string

Sits still durnng a — — — — 447
ceremony

Carnes a wooden —_ — 450 46,7 —_
block on head for
frve steps

Makes salutation of — — — — 470
respect

Threads a needle — — — — 507

Can touch opposile — — — 49 9 —
ear by taking the
hand over the
head

Apologizes — — — — 54.5

Can close one — — 602 600 —
ayeld (wink)

Plays hopscotch —_ — — —_ 62 7

Ties a knot 647 619 — — —

Jumps over a rope — — — — 66.5

29.3 —

435 —

WHO Bullstin OMS Vol 74 1996
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the cut-off points of a screeming nstrument are
important.

India. Of the total of 13720 children there was
a refusal rate of less than 5%. The inter-tester
reliabilities for all three centres were between 0.90
and 0.95.

From an initial pool of 100 items, a list of 67 was
finally derived. Thirteen milestones for screening
were selected {or incorperation on the child's home-
based record (Table 3). As there were differences
between the scores of urban and rural children,
separate norms were produced. The resulls of the
single urban slum study 1n Jabalpur were separated
from the three rural and the tribal area studies
becausc of the different environment and lifestyle.
In peneral. theie was a linear associaiion between
poor nutritional status and slower development. The
associalion between malnutrition and development
was least for gross molor and zocial skills and fo1
young infants. The effect was greatest in the areas
of vision, hearing, fine movements. language and
concept development, and sel-heip skills.

The results of these Indian studies have been
reported in a comprehensive document entitled
“Development and field testing of simple indicators
of growth and psychosocial development in chil-
dren” (WHO-ICMR Collaborative Study, National
Iostitute of Nutrition, Hyderabad 500 007, India —
1991} and also separately (7—/0)

Thailand. Only 03% of the families approached to
take part 1efused to do so. Rehability checks showed
an jnter-lester coefficient of 0.96 and a test-retest
coefficient of 0.92. The differences i the range of
ages for attainmeni of test items were nol large
encugh to warrant separate treatment of rural and
urban children or of vaiious regions in the country.
The results of the work wn Thailand have been
published separately (11, 72}. An illustrated manual
of instructions pioduced for field workers m this
study is a model of such documentation.

Comparisons wilthin and between centres. Com-
panson of the ages for the 50th centile in ditferent
centres indicated that there was similarity for most
iems but very wide differences for the attamnment of
some both between and within countries (Tables 1
and 2).

In the case of some basic and easy to measure
moter skills thete was relative consistency belween
different countries and communities. For example,
the ability to “stand unsupported” showed a differ-
ence of conly 2 months over all the study cohorts
(10 6-12 7 months. Table 1). In conirast. the test for
“is able to use a cup” varied from 35.4 months m
urban Indian children to 9 5 months in Thai children.
There was alsc a surprising difference in the Indian
groups on this item: the rural children could
apparently use cups more than a vear earlier than the
urban children,

Table 3: Thirteen key items in child development and their centiles (in
months) from the Indian multicentre study

Centiles

Milestones 3rd

5th 25th  s0th 75lh g5th  97th

Gross motor
1. No head lag in sitting position 1.2

2. Crawls 4.1
3. Slands alone 7.1
4 Walks backwards 121
Vision and fine molor
5 Grasps object 24
B8 Seribbles 8.4
7. Draws a sguare 38.6
Heanng and language
B. Responds 1o sound —
9. Says one word 5.8
10. FPoinis to two body pars 13
Self-help skifs
11 Dresses without help 32E

Sacial skifs
12. Plays with other children 68
13, Tells name

1.5 2.8 38 44 57 8.0

4.5 g.1 71 a1 98 104
80 107 125 144 180 193
137 200 243 285 435 —

2.8 4.1 4.8 5.7 70 7.5
8.2 123 168 228 260
48 8 550 641 — —

274 ans

7o 118 150 188
141 178 204 234  A08 350
353 455 531 &la — —
8.4 145 18.7 23.7 362 46.0
181 16 8 31.6 36.6 45.4 482

WHOC Bulletin OMS Vel 74 1996
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Table 4. Differences in the average age of attainment
of milestones between urban and ruralftribal indian
children

50th centiles
{in months}
Difference

Milestones Urban Ruraltribal  (in months)
Gross motor

1. No head lag in sitting 3.7 3.6 —0.1

position

2. Grawls 72 71 -0 1
3. Stands alone 12.3 125 0.2
4. Walks backwards 221 24.3 22
Vision and fine motor

5 Grasps chject 6.1 48 -1.3
6 Scribbles 153 14.4 0.9
7 Draws a square 59.4 550 —4.4
Hearing and language

B. Responds to sound 16 0.7 -0.9

9. Says one word 97 15.0 53
10, Points to two body parts  20.5 204 -0.1
Self-help skiiis
14, Dresses wilhout help 531 5341 0.0
Social skills

12 Plays with other children  22.6 187 -3.9
13 Tells hame 32.5 6 -0.9

Comparisons with existing scales. The prunary fo-
cus of this work was the need to devise local scales.
However, 1t is possible in general to compare these
results with existing American and British tests, but
this must be done with caution because the latter
groups of children were assessed some years ago,
using different samphng techniques and criteria for
passing skills.

A social skill expected to have significant cul-
tural vanations and interpretations is “washing
hands”. In the Asian series the mean varies between
22.1 months and 26.6 months, while Gesell (13) adds
the task of “drying” and gives a mean age of 30
months and the Denver is even later at 32 months.
Vazir et al. (7) compared the 30th centile of four
Indian and three American development assessment
studies, Most of the gross motor skills were attained
at a similar age. There was a relative delay in the
attainment of vision and fine motor skills, language
and concept development in Indian children, espe-
cially in the older age group. Their conclusions were
that “wherever comparisons are possible, the Indian
scales show sufficient agreement between each other
to inchcate that they are likely to be valid measures
of Indian rural children’s development”.

Urban versus rural chifdren. Environmental influ-
ences increased with the child’s age; some diifer-
ences appeared between urban and rural children
in China and India but not in Thailand. In all coun-

288

tries the findings were roughly the same in the child’s
first year since these behaviours depend primarily on
functional maturation {(e.g., smiling, vocalization,
visual and auditory orientation and exploration} and
on learming opportunities which are equal in urban
and rural settings (e.g., feeding by oneself and bowel
and bladder contral). Discrepancies in later develop-
ment (e.g., visual, auditory and fine motor skills and
use of language) reflected differences in the nurtur-
ing envirenments. Thus. in China the urban children
were quicker with skills of drawing lines, circles and
squares and with verbal skills and discriminating be-
tween large and small. beavy and light objects. In
India the urban children were well ahead of those
m rural areas in the age of learning colours; the
urban-rural differences were sufficient to lead to the
calculation of different norms for the two groups
(Table 4).

Discussion

This is the largest multicultural exercise in child de-
velopment ever conducted, and it was not without
difficulties and surprises. One difficulty was in inter-
preting the very wide range of differences in the age
of atlainment of a small number of items. for which
there are a number of possible explanations, the
most obvious being the differences due to cultural
variation.

Other possible contributory factors are (1) the
samples included all children, irrespective of thewr
perceived mental or physical status. and so the
range of responses at the 5th and 95th centiles
would be expected to be larger than those ob-
tained from more homogeneous groups, and (2)
despite the great care taken to standardize ques-
tions and criteria for passing, there were some
variations in test administration or scoring. In
this context it should be noted that although
there was verv high intertester rehability within
centres. constraints of time and money prevented
any attemnpts at achieving reliability checks between
centres. A similar variation 15 sometimes found 1n
Western tests: on the Gesell seale (13) the mean
age for “drinking well from a cup” 18 6.5 months,
while the Denver Scale gives 12 months with a wide
standard deviation.

The differences between urban and rural chil-
dren in China and India (but not in Thailand) may
reflect a wider variation between urban and rural
living conditions in these countries. Since no attempt
was made to include tests in which rural children
might be assumed to have an advantage (e.g., recog-
nizing different types of grain or plant), this point
should be borne in mind in future work. Two of

WHO Bulletin GMS Vol 74 1996
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the culturally appropriate tests imitially selected n
Thailand (walks on coconut shells, and walks on
sticks before 72 months of age) were discarded since
50 few children could achieve them before the age of
6 years. These tests were initially included in the
study because the researchers remembered them
from their own childhood but they seem to have
passed from the cultural scene, except in some rural
areas (10, 11). -

Although there have been ptevious scales with
Indian norms, the present instrunient is likely to be
maore appropriate because of the sample size. the
random selection of children, and the standardized
instructions.

Incorporation of milestones into the child’s
home-based record

The criteria for the selection of milestones of devel-
opment for the child’s home-based record were reli-
ability, validity, simplicity (for illiterate families it 15
necessary to depict the items by means of a simple
hne drawing), and case of interpretation or scoring.
All three countries selected appropriate milestones
(test items) and incorporaled them on the weight-
for-age home-based record. In China, 19 culturally
appropriate milestones were included in the child's
home-based record and 35 test items were selected
to form the South-East China Developmental
Screening Test (/4). In India, 13 milestones for
screening were selected [or incorporation on the
child's home-based 1ecord (Table 3). Consistency in
the age ol attainment of items belween the three
centres was one of the cricial points for selection,
A similar selection was ‘'made for the Thai record
card,

On the Chinese weighl-age chart the imiestones
ate presented in pictorial form. with red and vellow
to indicate high and moderate risks. The recards are
used by mothers, health workers and rural doctors
who have been trained to momitor the child s devel-
opment and record it on the chart.

The next objectives of the multicentre study are
1o see if developmental sereening can be used in the
home. the community and in primary health care to
detect developmental delays eatly enough so that
simple interventions could improve the performance
and prognosis.
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Résumeé

Techniques culturellement appropriées de
surveillance du développement de I’enfant
au niveau familial et communautaire: une
étude collective de 'OMS

Des technigues culturellement appropriées de sur-
velllance du développement psychosocial de
'enfant ont été testées en Chine, en Inde et en
Thailande sur 28139 enfants. |l s'agit de la plus
vaste étude de ce type jamais entreprise. Des
groupes reprasentatifs d'enfants dgés de 0 4 6 ans
ont été examinés et les résultats ont été utilisés
pour établir das normes nationales pour le déve-
loppement de l'enfant, jugées plus satisfaisantes
que les normes étrangéres. Des normas séparées
ont été établies paur les enfants des zones rurales
et urbaines en Chine et en Inde, et des normes
génerales en Thailande.

Dans chaque pays, 13 & 19 étapes clés du
développement psychosocial ont été sélectionnees
pour 'évaluation simplifiée du développement et
intégrées dans une fiche d'enregistrement de la
croissance et du développement de I'enfant tenue &
demicile. Pour l'utilisation au niveau supérieur. 35 a
67 étapes clés ant éte retenues.
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