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Summary

A study of the methods used by 20 general practitioners
to perform developmental screening examinations of
preschool children showed that routine physical examina-
tion was adequately performed but at the expense of
additional tests of child development. A total of 348
children were examined by either a doctor (144 cases)
or a health visitor (90), or both (114). The degree of
participation by health visitors suggests that develop-
mental screening need not necessarily be the sole res-

ponsibility of doctors, and health visitors should have
training opportunities as they have an important contri-
bution to make in this area of child care.

Some omissions in testing hearing, vision, and language
were clearly due to conflicting demands on the general
practitioners' time, but some tests were not performed
because the doctors doubted their value. Nevertheless,
too many children still enter school with hearing, visual,
and speech handicaps that could have been easily
identified.

If preventive medicine is to become an increasing
component of general practice, the methods used by
doctors and health visitors must be scrutinised before
attempting to evaluate the outcome of large-scale
screening programmes.

Introduction

The Scottish Home and Health Department' and the Court
Committee2 have proposed that the general practitioner should
play a more positive role in paediatrics, especially preventive
paediatrics. There have been an increasing number of reports
on the methodology and the results of developmental screen-

ing in general practice.3- '' The problems encountered in training
suitable numbers of doctors to carry out screening have received
less attention,11 and doubts still remain about the value of large-
scale screening.12 13 Twenty general practitioners were observed
at work in screening clinics in Scotland, and this paper describes
the findings.

Patients and methods

Twenty general practitioners in central Scotland who regularly
held developmental screening clinics for children on their lists
agreed to be observed. Twelve practices were represented, including
city, new town, and small town practices,- with only one practice
being single handed. Four doctors came from one large practice
in a new town, there were two each from four other practices, and
the remaining eight doctors came from eight separate practices. These

20 doctors were observed over 15 months, and observations were

performed on a minimum of two and a maximum of four occasions.
Most doctors used different examination forms, and a checklist had

to be designed against which observations could be scored. The
tests described by Hutchison, Egan et al,14 and Sheridan"5 ; were
used as a baseline against which examining behaviour could be
observed.

Observations were limited to examinations performed (a) within
the first 3 months of life, (b) at 7 to 10 months, (c) around 2 years,

(d) around 4-4) years, before school. Some ofthe doctors did additional
age-specific examinations, but these examinations were not studied.

Observation was of two main areas-physical examination, and
recommended developmental screening. All practices in the study had
health visitors attached, and children were seen by both health visitors
and doctors. It was not possible to observe both examinations when
the child was tested by both a doctor and a health visitor. The health
visitors indicated which examinations had been done by them, and in
describing the results no attempt will be made to describe the quality
of examinations.

Results

A total of 348 children were examined by the general practitioners
and health visitors. Apart from a few who were emotionally upset, all
children received a thorough examination of all organ systems.
A wide range of tests was used to assess developmental abilities,

and it was not possible to classify these tests other than by broad
categories. Overall developmental testing was performed by doctors
alone in 144 (41 4 %) children and health visitors alone in 90 (25-9 %)
children. In the remaining 114 cases (328 %), screening tests were

performed by both the doctor and the health visitor.
The average time spent by doctors in examining a child was 10 8

minutes, but when small infants (five to eight weeks of age) were

excluded, the average time for examining older infants, toddlers, and
preschool children was 11 9 minutes. It was not possible to measure

the time spent by health visitors in examining children, but they
seemed to spend more time than the doctors.

CHILDREN AGED 5-8 WEEKS

Ninety-seven children aged 5 to 8 weeks were examined. A system-
atic physical examination of 94 children was made by the doctors,
while the health visitors limited their activities to questioning mothers
about feeding problems and weighing and measuring infants. The
following omissions on physical examination were noted: examination
of the fontanelle in 14 cases, measurement of the occipitofrontal
circumference (OFC) in 13 cases, and examination of the hips in seven

cases.

Three hundred and fifty tests were performed to give additional
information on child development; the doctors alone performed 211
tests, the health visitor alone performed 49, and the doctor was helped
by a health visitor in performing 90.

Tests of grasp response and of light response were the most
frequently performed tests (table I). Table I also shows the percentage
of children who received tests of various measurements of motor and
sensory development, with 89 of the 97 children having a test of
grasp response, 71 a test of light response, and 57 a test for sound
response. Other recognised tests were performed less often.

CHILDREN AGED 7-10 MONTHS

Seventy-nine children aged 7 to 10 months were examined, and
68 of them underwent a systematic physical examination. Notable
omissions on physical examination were measurement of the OFC
in 11 cases and examination of the hips in seven cases. A total of
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TABLE i-Tests performed at 5- to 8-week examination in 97 children

Tests No (%O) of tests No ("D) of
performed children tested

Grasp response 89 (25-4) 89 (91 8)
Light response. . 71 (20 3) 71 (73 2)
Sound response 57 (16-3) 57 (58-8)
Ventral suspension .. 43 (12-3) 43 (44 3)
Moro response... 40 (114) 40 (41-2)
Walking and placing response 22 (603) 22 (22-7)
Other tests . .28 (8 0) 28 (28 9)

Total .. 350 (100)

462 tests were carried out to give additional information on develop-
ment. The doctors alone performed 145 tests and the health visitors
alone performed 138 tests. For the remaining 179 tests the doctors
received help from health visitors.

Table II shows the range of additional development tests performed
and the percentage of children who received at least one of these tests.

TABLE II-Tests performed at 7- to 10-month examination in 79 children

Tests No (° ) of No (°0) of
tests performed children tested

Gross motor function ..133 (2858) 67 (87 3)
Fine motor function ..79 (17-1) 59 (74 7)
Hearing.. 78 (16 9) 51 (64-6)
Visual acuity . .83 (18-0) 48 (60 8)
Tests for squint 31 (6 7) 31 (39-2)
Tests for speech 38 (8-2) 42 (53-4)
Miscellaneous . .20 (4 3) 12 (15 3)

Total .. 462 (100)

Doctors varied considerably in their techniques and often performed
more than one test for specific areas of development. Table II also
shows the percentage of children who received at least one test of
selected areas of development, with most children receiving tests of
gross motor function and fine motor function. The proportions receiv-
ing tests of hearing and visual acuity and specific tests for squint were
considerably lower.

CHILDREN AGED 2 YEARS

Eighty-one children aged around 2 years were examined and 69
received a thorough physical examination. There were no notable
omissions on physical examination, although the OFC measurement
was limited to 57 cases (70 4%). A total of 418 tests were carried out
to give additional information on development. Doctors alone per-
formed 147 tests, health visitors alone performed 135 tests, and both
performed 136.

Table III shows the percentage distribution of overall tests per-
formed, and the percentage of children who received at least one test
of selected areas of development. Tests of gross and fine motor function
accounted for half of all tests performed. Of the children examined
88-9% had at least one test of gross motor function and 76-2% of
children had at least one test of fine motor function. Only 32-1%
received at least one test of visual acuity and 28-4% at least one test of
hearing.

TABLE IiI-Tests performed at 2-year examination in 81 children

Tests No (%) of No (Oo) of
tests performed children tested

Gross motor function .. . 123 (29 4) 72 (88 9)
Fine motor function .. . 88 (21-1) 62 (76 2)
Hearing... 75 (17-9) 23 (28 4)
Visual acuity . . . 71 (17-0) 25 (32-1)
Tests for squint 28 (6 7) 20 (24 7)
Speech and comprehension 23 (5.5) 18 (22-8)
Miscellaneous .. . 10 (2 4) 7 (8-3)

Total .. 418 (100)

PRESCHOOL CHILDREN

Ninety-one children aged 4-4- years were examined, and, without
exception, they underwent a very full physical examination, and there
were few omissions of organ system examination.
A further 534 tests were performed to assess development. The

doctors alone performed 226 tests, the health visitors alone 136 tests,
and both 172 tests.

TABLE IV-Tests performed at pre-school (4-4 -years) examination in 91 children

Tests No (",,) of No ((",,) of
tests performed children tested

Gross motor function ..138 (25-8) 67 (73-6)
Fine motor function ..98 (18 4) 73 (80 2)
Hearing.. 68 (12 7) 65 (71-4)
Visual acuity ..81 (15 2) 88 (67 1)
Tests for squint 28 (5 2) 28 (30 8)
Speech and comprehension 92 (17 2) 70 (76 9)
Miscellaneous . .29 (5-4) 11 (12 5)

Total .. 534 (100)

Table IV shows the percentage distribution of overall tests per-
formed and the percentage of children who received at least one test of
selected areas of development. Table IV also shows that 802%0 of
children had at least one test of fine motor function and 73-6 % at least
one test of gross motor function. Thirty per cent of children had no
specific test of hearing or vision and 700% had no specific test for
squint. The percentage of children receiving at least one test for
speech and comprehension was 76-9 %.

Discussion

The omissions noted in this study should not be interpreted
as a criticism of doctors' methods, but more a reflection of the
lack of consensus on many of the implied advantages of screening
all preschool children. The average time spent by doctors in
examining a child (10-8 minutes) may be too short to perform
screening tests, and the doctors readily agreed that they con-
centrated their efforts on physical examinations, where obvious
disabilities were more easily identified. Several omissions were
the results of other demands on the doctors' and health visitors'
time. Though it is difficult to organise child health clinics,6 speci-
fic time should be set aside for them, as examination of children
is time consuming and requires patience.

Failure to examine infants' hips and OFC was fairly un-
common but cannot be ignored. On the other hand, the observa-
tion that after the age of 2 years the OFC measurement was
often omitted, suggests that general practitioners consider this
examination of doubtful value in the toddler.
The problems encountered when using the examination forms

designed for comprehensive neurodevelopmental assessment
were readily apparent. The idea of a visual chart for screening"7
has many attractions for doctors and health visitors, and avoids
the complexities of alternative screening forms.

Bolden"2 and Came" have questioned the concept of routine
surveillance, but the scepticism expressed is often subjective
and based on studies of small numbers of children. Some of
the omissions might have been due to doubts about the value of
some procedures. Several doctors in this study claimed that
extensive testing was unnecessary, and said that the mother's
history was often all that was required. This view may be
acceptable for many areas of development but it is doubtful
when considering vision and hearing in the toddler. Tests
of hearing, vision, and speech were omitted in 25 to 75% of
cases (depending on age), which is disappointing in view of the
fact that significant numbers of children still enter school with
handicaps that could have been easily identified.'8 The fact that
a larger proportion of the preschool children than of the younger
children had their speech and comprehension tested can be
explained by the relative ease of communication with older
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children, who were often well known to their family doctor.
The apparently low percentage of children undergoing specific
tests for squint has to be interpreted with caution, as it was very
difficult to decide to what extent doctors observed children's
eyes during physical examination. The emphasis on the testing
of motor function was probably due to the relative ease of the
procedures, as opposed to the more difficult and time-consuming
techniques for measuring sensory development. This is especially
true when considering examination of the toddler.

If general practitioners have doubts about present methods
of screening children, it will be necessary to emphasise the more
important areas of child development, where early diagnosis of
defects can lead to intervention, while recognising that- general
practitioners may be reluctant to carry out apparently non-
productive examinations. It is still remarkable that after decades
of routine preschool surveillance, little is known about the
general application of suggested methods of examination of the
preschool child. The concept of the "at-risk" child should not
be rejected, and the general practitioners in this study often
mentioned that the extent of their examination was based
largely on their knowledge of children's medical and family
history.
There is still a lack of agreement on the number of examina-

tions that should be performed.10 General practitioners in this
study considered that the often-quoted suggestion of seven
examinations before the age of 5 years was unrealistic, and a
minimum of four examinations was sufficient, with additional
examinations being. carriel out when necessary. In a practice
with an average list size this system allows for at least one
screening clinic per general practitioner every one to two weeks,
and ensures continuing involvement and maintenance of exper-
tise, without creating an unmanageable case load.
A large proportion of procedures were carried out by health

visitors, and the health visitors were keen to extend their
responsibilities in this field. There is good evidence'9 that
health aids can be economically trained to perform screening,
though Roberts and Khosla20 have cast doubt on the ability of
the health visitor to detect visual and auditory handicaps. This
may, however, reflect inadequate training and supervision.
The training requirements of doctors, health visitors, or

practice nurses will vary from area to area. Health visitors in
training should acquire knowledge of child development and be
taught the present techniques of measuring motor, hearing,
vision, language, and socioadaptive development. The voca-
tional trainee in general practice should be instructed in the
methods of developmental screening, and he should be encour-
aged to apply these methods in his trainee assistant year. The
more extended role of the general practitioner-paediatrician, as
envisaged by the Court Committee,2 demands more intensive
training, but it would be unrealistic to suggest that the per-
formance of developmental screening should be restricted to
general practitioner-paediatricians. General practitioners with
additional training in paediatrics should be concerned in
training and supervising health visitors. Doctors who are cur-

rently in practice are helped by consultant paediatricians who
attend group practices and health centres and create oppor-
tunities for continuing education of both general practitioners
and health visitors.21
The belief that developmental examinations will identify

most health problems remains unproved, and more objective
reports of the outcomes .as well as the methods of screening are
needed. The results of this study indicate that physical examina-
tion is still the cornerstone of routine surveillance by general
practitioners of preschool children. Priorities should be defined
and agreement reached on appropriate developmental tests
applicable in general practice, and the training of those con-
cerned in routine child care should be co-ordinated. The
effectiveness of traditional episodic care of children has been
questioned, and future developments in preventive paediatrics
will depend on a constructive response from general practice.

This study would not have been possible without the co-operation
of the general practitioners and health visitors, whose continuing
interest was the main stimulus behind this project. I am extremely
grateful to the Rudolf Friedlander Trust, which provided financial
support. I wish to acknowledge the helpful advice received from
Dr W J Bassett throughout the study.
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