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ABSTRACT

A screening test for the assessment of the
motor-mental development of infants was devel-
oped by selecting items from the Bayley Scales of
Infant Development (BSID). Baroda norms as a
simple and quick test for use in the door to door
survey by health workers. The reason for choos-
ing BSID and the criteria for the selection of
items are described. The method of using the
screening test in community surveys (by health
- workers) and in office practice is discussed.
Some aspects of the development of our screen-
ing test and the Denver Development Screening
- Test (DDST) are compared. A routine use of our
test is recommended for following the develop-
ment of narmal children as well as for screening
Jrom the community children with possibility of
development delay. The latter must be referred
for detailed testing on the full scales.
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In July 1983, the Baroda Citizens
Council (a Non-Government Organisa-
tion) was to launch a UNICEF-aided pro-
gramme for the prevention, early detection
and intervention-of childhood disability in
urban slums(1). House to house survey was
to be carried out by trained community
health workers. Assessment of motor-men-
tal development was necessary for any

- meaningful programme for early detection

of disability. A simple, quick, chcap and
precise test was required for the door to
door survey by the health workers. Some
screening tests like the Denver Develop-
ment Screening Test (DDST)(2) and the
Munich Functional Developmental Diag-
nosis(3) are available but did not have
Indian norms. They were also considered
somewhat more complicated for our health
worker. So it was decided to develop a
screening test from the Bayley Scales of
Infant Development (BSID). Baroda
norms(4), since they have been standard-
ized on Baroda infants. The BSID also
have an advantage that calculation of de-
velopmental age and quotients is poss:ble.
Abridged BSID(5) was considered un-
suitable as it requires some special equip-
ment and set-up.

‘Material and Methods

The BSID Full Scales: The BSID was
standardized on the basis of 4141 longitudi-
nal test records (treated cross-sectionally)
of normal Baroda babies upto the age of 30
months. Each record was made within 3
days of the birth date. Except for the first
month which had 60, the sample of cach of
the subsequent months was more than 100
(maximum 173). The full scales have a to-
tal of 230 items--67 for motor development
and 163 for mental development. The age
placements of cach item at various per-
centage pass levels (3, 5, 10... 50.... 90, 95,
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97%) have been worked out. For instance
the age placement of sitting with good co-
ordination (No. 26 in Table I) is 6.5 months
at 50% and 9.2 months at 97% pass levels.
It means that haif the normal children at-
tain the skill at 6.5 months and almost all
by 9.2 months and tliose who do not attain
the skill by that age belong to the lower 3%
of the normal population.

Preparation of the Screening Test

Many items of the BSID use standard-
ized equipment (cubes, pegboard, form-
board, efc.) and standardized techniques
(certain performances timed by stop-
watch). The age-placements cannot be pre-
sumed to be the same when non-standard-
ized tocls and techniques are used. For in-
stance, it was reported that the size, weight
and surface of the cubes affects the per-
formance of the child in building a tower of
cubes(6) and using any cubes or boxes is
wrong. The BSID is a detailed test and has
many items for testing the development of
one skill-some of them very close in the
developmental sequence. For instance,
there are ten items related to the skill of
sitting, Items like: sits with support, cffort
to sit, sits alone momentarily, sits alone-30
sec or more and sits down require some
experience and good judgement on the
part of the health worker. For instance one
must be sure that the child sat down and
did not slump down. Only those items
which were simple and easy to administer
and to assess and not requiring any special
training, experience and equipment were
selected. Further duplication of items with
similar age-placement was avoided. while
some items of similar nature like eye co-
ordination were grouped together. In this
way a total of 54 items--22 motor and 32
mental--were selected for the screening
test.
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Checklist (Grouped Items) For the Field
Worker

The items were arranged sequentially
according to their 97% pass age-place-
ments. They were then grouped age-wise:
onec-monthly for the first 12 months, three
monthly for the next six months and six
monthly for the next 12 months (Table I).
A child who fails the items in his chronol-
ogic age group is screened out for detailed
study.

Developmental Curves for Follow-up
Office and Well Baby Clinics

The 50 and 97% level age palcements
of each item were plotted against its serial
number and then joined to have two
smooth curves--the upper representing the
50% pass level and the lower representing
the 97% pass level (Fig. 1). The level of
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Fig 1. The development curves and calculation
of developmental age and quotient.
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TABLE 1 -Screening Test Items with Serial Numbenng and Age Groupm g: The Corresponding Num-
ber on the Motor (*) and Mental (without asterick) Scales of BSID and the 50% and 97%
Age Placements are also Presented

Age , : - Age placements (mo)
group Sr. No. Items ' : BSID No. ' —

(mio) | 50% 7%
1 1. Arms and legs thrust in play - *3 4 0.5 10

2.  Momentary regard -1 . 05 1.0

3. Lateral head movement (prone) B 0.6 11

2 4. Responds to sound RN - 57,8 0.6 1.1

o 5. - Follows moving person 1o 0.7 1.6

o 6. Free inspection of surrounding e 12 08 1.9

3 7. Social smile/vocalises 19, 20 1.4 29

8. Eye co-ordination 13,14, 15, 18 1.4 30

9. Head erect and steady *10 1.5 31

4 10.  Holds head steady o ' 14 22 3.7
11.  Recognises mother SRS 28 2.3 38

12. Elevates on arms o o *13 1.9 39

5 13.  Play with rattle/hand play 37,38 2.9 47

14. Reaches for dangling ring _ . & 36 28 49

15. Sits with slight support SR *16 28 49

6 16. Turns head to sound 46,47 39 57

17. Turns from back toside ~~  *18 34 58

18.  Exploitive paper play R 52 4.4 5.9

7 19.  Discriminates strangers ’ ' 59 4.9 6.9

20.  Pullsto sit | ' N *22 4.9 6.9

8 21.  Bangs in play R R 69 5.6 7.0

22, Sits alone steadily ' ' *30 6.2 79

9 23 Retails two things in two hands 75 6.1 8.6

24. Pulls to stand *29 6.1 9.0

25. Playful response to mirror image 76 6.3 92

26.  Sits with good co-ordination *31 6.5 92

10 27. Pulls string-secures toy - 81 71 94

28.  Co-operates in play 79 6.9 99

29.  Crawling (pre-walking) *35 6.9 10.0

i 30 Rings bell purposefully ' 85 117 10.7

31.  Fine prehension *41 8.6 109
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TABLE I (Contd.)

Age Age placements (mo)

group Sr. No. .. Irems BSID No.

(mo) 50% 97%
32. Raises to sit *37 82 11.0
33. Stands by furniture *40 85 11.0 .

12 34, Adjusts to words 85 8.3 11.7
35. Says da-da 88 9.0 11.9

13to 15  36. Inhinits on ceinmand | 9% 97 12.6
37. Midline skills *42 94 12.7
38. Walks with help *43 9.7 13.0
39.  Turns pages 100 11.0 139

16 to18 40.  Imitates words 103 119 157
41. Stands alone *45 10.8 159
42.  Spontaneous scribble 108 13.1 165
43. Throws Ball *48 126 16.7
44. Aufstein I *46 12.3 173
45. Walks alone *47 12.5 174
46. Gestures for wants ‘_112 13.7 183

19t0 24 47. Shows shaoes, efc. 115 14.1 18.8
48. Two words 114 14.1 19.1
49.  Walks up and down stairs with help *53, 54 16.5 24.5
50. Words for wants 124 175 248

251030 51, Two word sentences 134 21.2 28.8
52. Names three objects 144 24.1 29.0
53, Stands on one foot *60, 61 266 29.0
54.  Walks up and down stairs without help *57, 58 244 29.6

performance of the child is known by plot-
ting the total number of items passed by
him/her (score) against the chronologic
age. Any child below the 97% pass level is
screened out for further study for develop-
mental delay. The intersection of the hori-
zontal level of this score with the 50% level
curve gives the developmental age (DA) of
the child, i.e., the age at which 509 normal
children are expected to have the same
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score. The developmental quotient can
then be easily calculated. If a child with
chronologic age (CA) of 12 months has a
score of 25, it is obvious from Fig. 1 that his
development is delayed. It is seen that 50%
of normal children attain the score of 25 at
the age of 6 mo (DA) and the development
quotient (DQ = DA/CA X 100) will be 50.
At the time of rewsit, the child’s develop-
ment can be followed on the same curve.
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From the original test records of the
full BSID, 191 test records for eight differ-
ent months were picked up without selec-
tion. The combined motor-mental develop-
ment age placement at 97% and 50% pass
levels were computed from the full scales
in a manner similar to that for the screen-
ing test. The age placement for the 50%
and 97% pass ievels, computed by applica-
tion of the full scales and of the screening
test, were compared in each of the 191 test
recoids (Table IT). The mean ages as calcu-
lated by applying the full scales and the
screening test were very close in each age
group at both levels.

TABLE I - Mean Age Placements by Full

Scales and  Screening  Test
¢« vt (Rounded to 2 Decimals)
Chronologic Age placement (mo)
age (mo)

N  50% pass level 97% pass level

Full Screen- Full Screen-
scales ing scales  ing

25 15 14 30 29
25 20 20 36 38
40 43 56 63

21 52 52 11 76

20 85 83 114 114
12 25 112 109 145 142
13 25 124 121 163 161
15 25 134 132 181 190

=R N S
a

Discussion

A screening examination is meant to be
given to as many people as can be reached
in the entire target population. The test
used must, therefore be inexpensive, cheap
and easy to administer by non-profession-
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als with reasonable accuracy though the
result may not be perfectly accurate, The
objective of a screening test should be to
identify a smaller portion of the total popu-
lation for more extensive study by the ex-
perts(7). Qur screening test was developed
out of the full scales of the BSID standard-
ized on Baroda children and uses the same
age placement but the number of items is
much smaller,

Because of the nature of the test items
(same as in locally standardized test) and
because of the close results obtained on the
normal sample, the screening test was put
to use in the field survey as well as in clini-
cal practice (especially well baby clinics). It
is being used in the ficld for more than
three years by the health workers of the
Baroda Citizens Council and as reported
by the Convenor of the ‘Early Detection of
Childhood Disability Programme’ there is
no difficulty an its application and interpre-
tation. The health worker needs oricnta-
tion into the importance of developmental
screening of infants and into the admini-
stration and the interpretation of various
test items(8)—for instance, the difference
between sitting with slight support, sitting
steadily and sitting with good co-ordination
(Item Nos. 15, 22 and 26 in Table I). In-
deed each one of the 54 items should be
explained and the pitfalls pointed out. In
our experience five or six one-hour scs-
gions are sufficient for the training,

Although the screening test was uscful
in field and in the office, it was felt neces-
sary to test its sensitivity and specificity and
reliability in the hands of health-workers
vis-a-vis results on full scales administered
by trained testers. The work was taken up
at another centre (Child Development
Unit, KEM Hospital, Pune). Based on a
study of 730 records of 130 babies (101 of
them ‘at risk”), 101 records of 6 months old
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and the results of assessment of 50 children
on the screening test by a non-technical
person and on full scales by the trained
tester, Phatak and her co-workers reported
a sensitivity and specificity of 65%-95% in
the 3 groups. Their results support the use-
fulness of the screening test (Personal
communication).

Although the BSID (Baroda norms) is
regularly used at 6-7 research centres in
our country, the DDST appears to be bet-
ter known amongst the pediatricians. It
may not be therefore, out of place to con-
sider some of its aspects. The DDST(2)
was evolved by selecting 105 items after
reviewing 12 developmental tests. The
items were standardized on 1036 Denver
Children aged between 2 weeks and 6.4
years. Sixty-seven of these items are appli-
cable to children of the age upto 30
months—fifty-five of which are to be found
in the BSID full scales(4). All the 54 items
of our screcning test are picked up from
the BSID yet only 29 items are common
between the DDST and our test (BDST).
Both the screening tests have been devel-
oped for the ‘non-professionals’ and the
level of his work and his local working con-
ditions are bound to influence the selection
of the items. For instance, it would be diffi-
cult for our field worker to distinguish be-
tween ‘prone-lift head’, ‘prone-head upto
45%, and ‘prone-head upto 90° during the
door-to-door survey. For reasons already
stated, items related to the use of the cubes
were also considered unsuitable,

The DDST distributes the items under
four separate areas of development (gross
motor, language, fine motor-adaptive, per-
sonal-social) and this is considered as an
advantage by some. As stated earlier, the
objective of a screening test is very limited
--to pick up children for more specific
evaluation by skilled professionals. Even
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the diagnosis of ‘delayed development’
should be after the detailed evaluation and
not at the level of ‘screening’. For interven-
tion and stimulation programme, it would
be necessary to identify many more
areas of development than the two of
Bayley(4), or four of Gessel(9) or five
of Griffiths(10), e.g., auditory, visual,
memory, spatial relation, cognition, com-
munication, interaction, etc.(11). A de-
tailled study of the infant’s performance is
nceded for locating the various areas. The
screening test should only pick-up the
‘at-risk’ infants for the detailed study. The
authors feel that combining the items into
a unified scale is an advantage for a screen-
ing test as it makes the test quick and
simple for the health worker.

Considering that the Baroda Develop-
ment Screening Test is based on local
norms and is developed to suit the level of
training and working conditions of our
health worker, it is suggested that it would
have a wide application in field surveys as
well as in clinical practice.

Acknowledgements

The authors thank Dr. T.S. Saraswathi,
Head, Department of Child Development,
MS University of Baroda for permission to
use the test records. They also thank Dr.
Anand Pandit, Head, Department of Pe-
diatrics, KEM Hospital, Pune, for taking
up further work on validity of the test.

REFERENCES

1. Patel T. Baroda Fights Childhood
Disability. A Preliminary Report of the
Project Supported by UNICEF. Baroda
Citizens Council, Baroda, 1986.

2. Frankenburg WK, Dodds JB. The Denver
development screening test. J Pediatr
1967, 71: 181-191.



INDIAN PEDIATRICS

3. Hellbruegge T. Munich Functional Devel-

opmental Diagnosis. Indo-German Proj-

ect ‘Surya Jyothi’. Hyderbad, Thakur Hari

Prasad Institute, 1987.

Phatak P. Mental and Motor Growth of
Indian Babies (1-30 months). Final Re-
port, 2nd edn. Department of Child De-
velopment, Faculty of Home Science, the
MS University of Baroda, Baroda, 1987.

Verma A, Phatak P, Gopalan V, Kumar
N. Abridged Mental and Motor Scales of
Infant Development (Research Form
1961). Department of Child- Develop-
ment, Faculty of Home Science, The MS
University of Baroda, Baroda, 1973,

Khokha P. A Study of Substituting Indi-

genious Materials of BSID (Research
Form--1961) for Testing Scales of BSID.
Masters’ Thesis. MS University of
Baroda, 1974,

10.

11.

VOLUME 28 —JANUARY 1991

Saltzman EI, Shea DW. Management of
Pediatric Practice. Elk Grove, Illinois,
American Academy of Pediatrics, 1983,
p 48.

Verma A, Phatak P. Manual for using
Bayley Scales of Infant Development
(Research Form 1961) Based on Baroda
Studies and Baroda Norms. Department
of Child Development, Faculty of Home
Science, The MS University of Baroda,
Baroda, 1973.

Gessel A, Amatruda CS. Developmental
Diagnosis. New York, Harper and Row,
1967.

Griffiths R. The Abilities of babies. New
York, McGraw Hill Book Company, 1954

Phatak P. Development pa:.ztns and pro-
files of pre-term babies with adequate
weight during first two years of life. Psych
Stud 1989, 34: 181-186.

37



