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Abstract

Aims—To summarise and critically evalu-
ate research conducted in the UK between
1962 and 1996, on the effectiveness and
efficiency of the school entry medical
(SEM) examination.

Methods—An electronic search of a large
number of databases, in conjunction with
a search of reference lists, and sources in
the grey literature produced a total of 64
studies.

Results—Only one overview and 16 pri-
mary studies met the review’s broad
inclusion criteria. The results showed sig-
nificant differences in the identification
and referral of new and ongoing problems
not only between the routine and selective
SEM but also within the two types of SEM
examination. There were also large differ-
ences in the numbers of children selected
for SEM examination. No study included
in the review defined either the methods
or the criteria used to identify children as
screen positive. No study provided follow
up of children after referral to estimate
the positive predictive value or yield of the
screening, or follow up of the whole cohort
to identify false negative cases.
Conclusion—Data on the effectiveness
and efficiency of both the routine and
selective SEM examination in accurately
identifying children with new or ongoing
health problems are not available at the
present time. The studies reviewed here
demonstrate the fragility of the evidence
on which the school entry medical is
based, and call into question the ethical
basis of this programme.

(Arch Dis Child 1998;78:301-311)
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Over the past two decades there has been a
gradual shift from the routine to the selective
school entry medical (SEM) examination.
While there is very little evidence available at
the present time to indicate the full extent of
this change, it would appear that many
purchasing authorities have viewed the con-
tinuation of the routine SEM as an unneces-
sary expenditure. This change has meant an

end in many parts of the UK to the routine
examination of all children at school entry.

SEM examinations were established almost
a century ago, before concepts such as
“effective health care” and “evidence-based
medicine” were developed. Political concern
about public health led to the development of a
service in which all children were examined by
doctors in school in order to document the
prevalence of disease and disability. It was an
exercise in population health needs assessment
carried out with a view to defining and imple-
menting public health interventions. The
information about health needs in school chil-
dren was collated and published in the reports
of the medical officers of health, and was used
to make the case for public health interventions
such as free school milk, free school meals,
communicable disease control measures, and
new services such as school eye clinics. As
clinical services were set up to meet the needs
of children with health problems, the SEM
examination acquired another function—the
identification of individual health needs in
order to offer clinical or individual interven-
tions. This is now defined as screening.
Information from screening services can be
collated and used to monitor changes in health
over time. This function is defined as surveil-
lance. However, as the discipline of epidemiol-
ogy has developed it has become unnecessary
to examine the entire population of children in
the UK to gather essential information about
population health needs. Although this infor-
mation may be a useful by-product of screening
programmes, it is an inefficient way to gather
such data, and the SEM cannot be justified on
this basis. Information gathered from the SEM
is now rarely published and where it is used to
make the case for new services, these tend to be
clinical rather than public health interventions.
We have therefore based our evaluation on the
effectiveness of the SEM examination as a
screening procedure.

The research questions raised by this review
were as follows: Is the SEM examination effec-
tive and efficient, and is the selective SEM, in
which children are seen by the school doctor
only when there is concern about their health,
as efficient as the routine SEM, in which the
doctor sees all children? Effectiveness is here
defined as the capacity of the selective SEM to
improve children’s health, and efficiency is
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Table I  Summary of the criteria of methodological adequacy for studies on routine and selective SEM examinations

Criteria for methodological FJesssen  Donnelly Bax and O’Callaghan Smith Broomfield

adequacy Wadsworth® et al® and Powelll Whitmore’  and Colver'®  Kennedy' Leff?  Richman® etal” Varley”  and Tew'
Clearly defined population + + + + + + + + + + +
Characteristics of school

described - + + + - - + + - - -
Uptake rate defined - + - - + - + + _ — _
Conditions clearly defined - - - + - - — - - — —
Screening test defined - - - - - - - - - — —
Prospective recording of

outcome + + + + - - + - - + +
Condition reported by:

New problems - - - - - + + + + — +

Action taken - + + - - + + - + + +

Referral criteria defined
Recall criteria defined
Follow up after referral
Follow up of whole cohort

+ = Satisfactory; — = unsatisfactory.

defined as the extent to which the SEM is suc-
cessful in identifying children with health
problems which are amenable to intervention.

Methods

INCLUSION AND EXCLUSION CRITERIA

Study design

The search strategy was aimed primarily at the
identification of meta-analyses, and secondar-
ily at the identification of first order evidence in
the form of randomised controlled trials
(RCTs). However, no restrictions were placed
on the study design to be included in this
review, due to the paucity of first order
evidence on this topic, and retrospective/
prospective studies and audits were included in
the analysis.

Study participants
The review was based on studies of children
entering primary schools.

Intervention

The review included all studies of the efficiency
of the doctor’s contribution to the routine or
selective SEM examination. Data concerning
the screening carried out by the school nurse
for vision, hearing, and growth problems were
excluded from this review since this compo-
nent of the SEM has not been effected by the
change from the routine to selective SEM
examination.

Country of origin

Studies from countries other than the UK were
excluded as we deemed that the SEM examin-
ation in other countries was sufficiently differ-
ent from the UK system to be unhelpful in
answering our questions.

Years searched

The years 1962-96 inclusive were searched,
these being the years for which there are data
available on electronic sources.

Outcome measures

The primary outcome measures sought were as
follows: uptake rates, referral rates, yield of tar-
get conditions, positive predictive value, nega-
tive predictive value, sensitivity, specificity,
costs, outcome of treatment, and patient satis-
faction measures.

ELECTRONIC SEARCH STRATEGY

The following electronic databases were identi-
fied by CROS search (covers 60 biomedical
science databases on DATASTAR) ranking
them according to the largest number of refer-
ences identifiable using the search terms devel-
oped for this review: Medline; Biological
Abstract; PsycLIT; Sociofile; Cinahl; Embase;
SciSearch.

The search terms used were modified to
meet the requirements of individual databases
in terms of differences in fields. The Cochrane
search strategy was adapted in order to identify
three types of evidence in the first instance:
(i) meta-analyses/overviews; (ii) RCT's/clinical
controlled trials; and (iii) other study designs.

We examined reference lists and bibliogra-
phies of review articles to identify relevant
studies. Leading researchers were consulted
and practitioners and notification of the study
was placed in the newsletter of the British Pae-
diatric Association (now the Royal College of
Paediatrics and Child Health) and the British
Association of Community Child Health. Let-
ters were sent to 261 community paediatricians
and school doctors, and to directors of research
and development at the then regional, and dis-
trict health authorities, requesting information
on unpublished and ongoing studies.

A data extraction sheet was used specifying
the methodological criteria by which the studies
were evaluated, and data were extracted from
the studies by JB. The data were organised
using Reference Manager. The bibliography
includes details of all studies identified by the
search.

JB selected studies for inclusion; JB and
SS-B carried out critical appraisal and assess-
ments of validity. Meta-analyses and overviews
were critically appraised using published
criteria.'

Criteria for evaluating the effectiveness of
screening programmes were developed in the
1960s, and the Wilson and Junger criteria are
now well established and widely accepted as
the gold standard in reviews of screening
programmes.” These criteria were designed to
be applied to programmes in which a single
disease entity is sought as opposed to general
medical examinations. A preliminary review of
the literature suggested that the conditions
sought in SEM examinations were not suffi-
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Table 1 continued

Donnelly and

Ni Bhrolchain and

Powell® Houghton et al’”  Ni Bhrolchain * Elliot et al"® Shribman”
+ - + +
+ - - +
- + - +
- - + +

ciently well defined to be able to apply the full
Wilson and Junger criteria. A new set of crite-
ria were therefore designed specifically for
evaluating the quality of these studies. These
were as follows:

Clearly defined population—This refers to the
number of children eligible for the SEM. This is
essential to calculate uptake rates to establish
coverage of the programme, and to calculate
prevalence rates for the different conditions
identified.

Characteristics of the school(s) and their catch-
ment population described—Information on the
school, and the population being recruited, is
necessary in order to compare studies.

Uptake recorded—The recorded uptake is the
number or proportion of eligible children who
recetved a SEM examination.

Conditions being sought clearly defined—The
threshold for diagnosing many conditions such
as behaviour problems, speech and language
problems, learning difficulty, enuresis, asthma,
eczema etc, is dependent on the judgment of
individual clinicians. Detailed definitions of the
criteria used for diagnosis are necessary in
order to make comparisons of the findings
between studies. They are also required for the
application of the Wilson and Junger criteria
for evaluating the effectiveness of screening
programmes as they are an essential starting
point in searches for evidence relating to the
natural history, disability, and effectiveness of
interventions.

Components of the SEM, that is screening tests,
clearly defined—Clinical practice varies from
one practitioner to another. Clear definitions of
the component parts of the SEM examination
are necessary in order to assess the effective-
ness of the screening test, and to ensure
comparability between studies.

Prospective recording of the outcome of the
SEM—Retrospective recording of data is
subject to a number of methodological flaws
and is less likely to provide an accurate assess-
ment of the effectiveness of an intervention.

Conditions being identified are reported by—(i)
Whether the problem was already known about
(old/new problems) and (ii) by the action
taken: options for action in the SEM include
advice/reassurance, referral to primary care for
treatment, referral to secondary care for further
assessment, and recall for repeat assessment.
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Presentarion of the referral and recall
criteria—In the absence of clear definitions of
the conditions being sought, referral and recall
criteria may be used as proxy measures.

Follow wup of children after referral—
Calculation of the positive predictive value and
yield of the screening test depend on the
outcome of further assessment or secondary
screening examinations. Children who are
referred for further assessment and who are
found not to have a problem requiring
intervention are false positive cases.

Follow up of the whole cohort to identify false
negative cases— he calculation of the sensitiv-
ity, specificity, and negative predictive value
requires the identification of false negative
cases: children who have a problem which
could benefit from intervention. This requires
follow up or re-examination of the entire
cohort

Results

META-ANALYSES/OVERVIEWS

One overview of the routine and selective SEM
was identified.” A number of outcome meas-
ures were used in this overview to assess
whether the selective SEM is as effective and/or
cheaper than the routine SEM: (i) the total
number of problems and the number found for
the first time at school entry; (ii) the prevalence
of hearing, vision and growth abnormalities,
and the percentage found for the first time at
school entry; (iii) the prevalence of undetected
undescended testes, confirmed on referral, and
significant speech delay requiring referral.

The review included both retrospective and
prospective observational studies conducted
during the period 1986-91. Studies outside the
UK were excluded. No further inclusion or
exclusion criteria were specified and the nine
studies included in the review focused on both
the routine (seven studies) and selective (two
studies) SEM examination.

The findings show that the number of prob-
lems detected per 100 children ranged from 55
to 132 for the routine SEM and 42 to 46 for the
selective SEM. The percentage of problems
first identified at school entry ranged from 28
to 75 for the routine SEM and 23 to 71 for the
selective SEM. The number of referrals per
100 children ranged from four to seven for the
selective SEM and 10 to 18 for the routine
SEM. The mean rate for the identification of
undescended testes and speech delay was 1 for
the routine SEM and 0.3 for the selective
SEM.

Using the published criteria referred to
earlier,’ we identified a number of
methodological flaws in this review. In particu-
lar, no critical appraisal of the validity of
individual studies was undertaken, and it was
difficult to assess whether relevant studies had
been missed. As a result of these
methodological limitations a further search
and critical appraisal of primary studies on the
routine and selective SEM was undertaken.

PRIMARY STUDIES OF SCREENING
A total of 64 studies were identified, but only
16 of these met all the inclusion criteria.*"’ The
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remaining studies were excluded for a number
of reasons—they did not focus on the outcome
of the SEM examination, the methodology was
unclear, or they were not conducted in the UK.
Three unpublished studies were identified as a
result of letters sent to community
paediatricians.”” The results of the 16 primary
studies included in this review are presented in
the appendix. Table 1 provides a summary of
the results of the critical appraisal of these
studies. A list of all 64 studies identified is
available from the author.

The results of this review are based on the
findings of one RCT,” two comparative
studies,’ " and 13 prospective and retrospective
observational studies or audits of the routine
and selective SEM examination.* ***

CRITICAL APPRAISAL OF PRIMARY STUDIES

Clearly defined population

All studies apart from one, provided a clear
definition of the population of school entrants
eligible for SEM,* providing accurate denomi-
nators with which to calculate the uptake rate
and prevalence rate for the number of new and
ongoing problems identified in each study, and
to compare the findings across studies.

Characteristics of the school and catchment
population described

Only a small number of studies provided infor-
mation about the catchment population of
children in terms of their ethnicity, social class,
Jarman index, etc.”’' "' Three studies
showed that social and demographic character-
istics appeared to influence the number of chil-
dren selected, and both the number and type of
problems identified.”*'® Many studies in-
cluded in this review failed to provide any
information concerning the characteristics of
the school(s) in which the children being tested
were located, and it was therefore difficult to
assess the extent to which these factors might
have influenced the outcome of the SEM
examination.

We identified only three studies that used
comparison groups,”  and only one of these
studies provided details as to the similarity of
the two groups of children at the outset of the
study (age and sex).’

Barlow, Stewart-Brown, Fletcher

Uptake rate recorded

The uptake rate was not recorded in the one
RCT identified,’ in one of the two comparative
studies,’ or in five of the prospective observa-
tional studies.*® ' ' '" Where these data were
provided, the evidence showed a high uptake
rate for both the routine and selective SEM.

Conditions being sought are clearly defined

All the studies reported the number of children
with different conditions, but none provided
definitions of these problems. Conditions such
as undescended testes are reasonably well
defined clinical entities for which diagnostic
criteria are well known. However, the criteria
for diagnosis of conditions such as neurodevel-
opmental disorders, speech/language disor-
ders, and behaviour problems are not so well
defined/accepted or clear cut. In the absence of
clear definitions it is unlikely that the rate of
identification by different practitioners will be
the same.

Table 2 shows the total problems identified
per 100 children eligible for examination, and
the 95% confidence intervals, for both the rou-
tine and selective SEM examination in the 11
studies that provided sufficient data to make
this calculation. The results show wide dispari-
ties both within and between the two types of
SEM. The one RCT identified by this review in
which the same doctor is reported to have
examined both routine and selective school
entrants in each area, showed that the routine
SEM identified more problems per 100
children than the selective SEM: 27 compared
with 19.” Similarly, one of the two comparative
studies in which two doctor and nurse teams
examined children in both the routine and
selective groups, showed that the routine SEM
identified more problems per 100 children than
the selective SEM: 179 compared with 155
problems respectively.® It should be noted that
this study reported the identification of “physi-
cal problems” as a group. It does not provide a
breakdown of “physical problems” and it is
possible that vision, hearing, and growth prob-
lems have been included as physical problems.
It seems unlikely, however, that this explains
the large discrepancies in the findings between
these two studies. The difference is more likely
to be due to the use of widely differing defini-

Table 2 Toral problems identified 100 children for routine and selective SEM examination (excluding vision hearing and
growth problems except where designated otherwise : see footnotes)

Routine SEM Selective SEM

Rate/100 Rate/100
Study children eligible  95% CI children eligible 95% CI
Bax andWhitmore® 40* 35 to 45 — —
O’Callaghan and Colver'® — — 2.2 0.9 t0 3.5
Kennedy"! 39 36 to 42 — —
Leff"? — — 12 8to 16
Wadsworth® 27 24 to 29 19 17 to 21
Jessen et al® 179+ 158 to 201 155+ 141 to 169
Richman and Miles" — — 46 33 to 60
Smith ez al'* 35 32 to 37 — —
Varley"’ 31% 28 to 35 — —
Broomfield and Tew'® — — 22 19 to 25

*May include growth problems.

FIncludes vision, hearing, and growth problems.
$May include growth problems.

CI = confidence interval.
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Table 3  Number of new problems identified at routine and selective SEM examinations
100 children (excluding vision, hearing, and growth problems)

Routine SEM Selective SEM
Rate100

Rare/100 children
Study children eligible  95% CI eligible 95% CI
Kennedy"! 27 24 to 29 — —
Leff"? — — 5 2t07
Richman and Miles" — — 8 4015
Smith ez al'* 8 6to 10 — —
Broomfield and Tew'® — — 2 1to3
Houghton ez al' — — 6 1to11
Elliott ez al'® 45 42 to0 48 — —

CI = confidence interval.

tions of the problems being sought. The range
of total problems identified by the remaining
observational studies was 27—-40 problems per
100 children in the routine SEM and 2-46
problems per 100 children in the selective
SEM. The 95% confidence intervals show little
overlap.

Components of the SEM examination, that is
screening tests clearly defined

None of the studies reviewed provided clear
definitions of the component parts of the SEM
examination or the screening tests which were
used, making it impossible to determine
whether the same tests had been conducted, or
to compare the outcome of these studies.

Prospective recording of the outcome of the SEM
Eleven of the 16 studies used prospective
recording of the outcome of the SEM
examination.*” * ? P " The use of retro-
spective recording of data in the remaining five
studies raises questions concerning the validity
of the data.

Conditions identified are reported by the following
(1) The number of new problems identified—Only
eight of the studies reported whether the prob-
lems identified were new (that is not previously
identified), or old (that is already known
about), and all of these were observational
studies and audits."™ '*** No study for which
these data were provided had clear definitions
of “new” or “ongoing” problems. The wide
variation in results clearly suggests the use of
differing definitions of “new problems”. Table
3 shows the number of new problems identified
at routine and selective SEM examination per
100 children eligible for examination. The
range of newly identified problems was 8-45
for the routine SEM and 2-8 for the selective
SEM. Once again, there was no overlap
between the 95% confidence intervals in the
studies of the routine SEM.

(2) The action raken—Advice/reassurance, re-
call, and referral are important types of action,
which may result from a SEM examination.
The identification of problems for which no
action is taken may not be justifiable. No stud-
ies reported the frequency with which advice/
reassurance was given and this may reflect the
difficulty of extracting data from routine statis-
tics, regarding this component of the SEM as
an independent activity. Only five studies
reported on the frequency of referrals,®” ' '* '®
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and a further five studies reported on the
frequency of recalls.®” > ** '® Only three studies
reported both the rate for referrals and
recalls.’” ** The range for referrals was 13-31%
of children who were screened at the routine
SEM and 20-33% of children who were
screened at the selective SEM. The range for
recalls was 4-50% for the routine SEM and
48-58% for the selective SEM. These data
show, once again, large differences within and
between the two types of SEM for both
referrals and recalls, and very little overlap of
the 95% confidence intervals.

Presentation of the referral and recall criteria

No study provided a clear definition of the cri-
teria used for referral and recall. One study
referred to problems in need of referral or recall
as “significant problems needing attention”
and these were defined as follows: “The
doctors rated the problems subjectively as to
whether they were likely to be insignificant
(such as mild asthma or food fads), moderately
significant (such as squint) or very significant
(such as congenital heart disease or speech
delay) in terms of influencing the health of the
child within school and affecting the child’s
education”.’ The subjective nature of these
definitions means that they could not be repli-
cated in other settings. However, this was one
of the most explicit definitions of the criteria
used for referral in all of the studies included in
this review.

Follow up of children after referral

No study was identified with data on the
follow up of children after referral. This
prevented any estimation of the positive
predictive value or yield of either type of SEM
in accurately identifying the children with
specific conditions.

Follow up of the whole cohort to identify false
negative cases

No study was identified with data on the false
negative cases produced by either the routine
or selective SEM examination, due to the
absence of follow up data on the whole cohort.
This prevented the calculation of the sensitivity
and specificity of the selective and routine
screening examination.

The one RCT identified provided follow up
in the year succeeding the trial, of children not
selected for SEM. The findings showed that
from a cohort of 302 children, 12 were discov-
ered to have serious language development
problems, and nine had behaviour problems.
No definition of a “serious language problem”
was provided, and the nine behaviour problems
identified could have developed during the
intervening year between test and follow up.
This study did not involve the re-examination
of children who had been screened in either the
selective or routine SEM and as a result, it is
impossible to known whether the same number
of children would have been missed in the
routine medical group.
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Selection rate for the selective SEM

The results of all the studies for which it was
possible to calculate the percentage of children
selected for SEM showed a range of 19-73%.
The wide variation in selection rate is likely to
be explained by the use of widely differing
selection criteria. An interdistrict audit of the
SEM in Cheshire which examined this issue in
more depth, showed that had the criteria for
selection been based on the absence of a satis-
factory three year check and/or parental
concerns, 217 of the 491 children with new
problems which were identified, would have
been missed.”® A further prospective observa-
tional study of 82 routine SEM examinations
in which 48 problems were detected in 37 chil-
dren, examined what the impact would have
been of a number of different selection criteria
in terms of the number of children that would
have been selected for SEM."” Various permu-
tations of five criteria were constructed—
immunisation status; previous developmental
assessments; availability of records; existing
defects; and current concerns. Each permuta-
tion selected a different number of children
while missing children that had been shown to
have health problems in the routine SEM that
was actually undertaken.

Cost effectiveness of the selective compared with
the routine SEM examination

Only two studies provided any data on the costs
associated with the use of the selective SEM.*’
The RCT showed that the selective system
consumed 23.3% more medical time than the
routine system.’ While this excess time was not
translated into costs, we consider it indicates an
increase in expenditure on the selective SEM.
One further study concluded that the selective
SEM may be more expensive than the routine
SEM examination especially where immunisa-
tion is included.* These are important findings,
albeit rather limited, in the present political and
economic climate with fewer funds available for
health care, and an emphasis on the stream-
lining of services.

One further observational study concluded
that although medical time was not substan-
tially reduced as a result of a selective SEM, it
was, nevertheless, “put to better us” by
focusing on children whose health needs were
affecting their education.'® However, health
needs affecting education were not defined,
they were not used to select children for a
SEM, and none of the children who were not
selected for a SEM examination in this study
were followed up to confirm that health
problems affecting education had not been
missed.

Discussion

This review focused specifically on the part of
the SEM examination affected by the use of
routine or selective methods of recruiting
children—the examination carried out by the
school doctor. The rate for the identification of
problems by doctors at SEM varies dramati-
cally. The evidence shows that large numbers
of children are identified as having a problem at
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school entry, and that many of these problems
are newly identified as a result of the SEM. A
large proportion of these problems result in
referrals for further examination or investiga-
tion. There were, however, significant differ-
ences in the findings between these studies in
terms of the number of children selected for
medical, the identification of new and ongoing
problems, and the number of children both
referred and recalled.

One of the biggest problems with the studies
was their failure to define the methods used to
screen children and the criteria used to define
“significant” problems. The only possible
explanation of the widely varying rates of iden-
tification is the use of different criteria. This
problem means that no useful comparisons can
be made between different studies. It also
makes it impossible to consider the potential
benefits or effectiveness of the programme
because it is not possible to establish the preva-
lence, natural history, disability, or treatment
effectiveness of ill defined conditions.

The studies included in this review also
failed to provide evidence about the efficiency
of the SEM in finding children with specific
conditions. This was due to the failure to follow
up referrals in order to assess the number of
false positive cases, and the failure to follow up
other children to identify false negative cases. It
was not even possible from the data to establish
the relative efficiency of the routine and selec-
tive SEM. The results showed significant
differences not only berween routine and selec-
tive SEMs but also within the two types of
SEM.

The results do, however, show that the
selective SEM may be more expensive in terms
of doctor time than the routine medical, as a
result of the selection process. The extra cost is
due largely to the time required to conduct
class reviews which involves communication
with other professionals and teachers, and the
reading of preschool records, hospital letters
and health visitor notes, in order to select
children for a SEM examination. Cost de-
pends in part on the number of children
selected, but it appears that irrespective of the
criteria used or the number selected, the
selection process is an unavoidable and expen-
sive part of selective SEM, which may result in
a greater expenditure on a smaller number of
children. The use of school nurses for this task
would require further evidence of the effec-
tiveness of school nurses is selecting all
children with health problems, and that selec-
tion by school nurses can be conducted at an
equivalent cost or less, than that by school
medical officers.

The proportion of children selected for
examination in studies of the selective SEM
varied from 20-70%, and this may well reflect
differences in the criteria used, rather than dif-
ferences in need. A variety of criteria are used
for the selection of children for SEM at the
present time, and there appears to be little evi-
dence of an awareness of the importance of
using validated and standardised question-
naires for this purpose.
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While more robust studies of the type identi-
Key messages fied by this review would provide evidence
concerning the efficiency of the SEM in identi-
fying children with problems, such studies
would not answer questions concerning the
effectiveness of the programme. Studies of the
pared with the selective SEM efficiency of the SEM should only be under-
o ] . taken after it has been demonstrated that the
® There were significant differences in the other criteria for effectiveness have been
identification and referral of new and | fyifijled. This would involve a concerted
ongoing problems not only berween the attempt to define the conditions being sought
routine and selective SEM but also within at SEM, and a review of the evidence to show
the two types of SEM that these conditions are common, disabling,
® There is insufficient evidence available to and amenable to treatment. In the absence of
assess the effectiveness or efficiency of such evidence, we question the ethical basis of
either the routine or selective SEM the SEM examination.

® This review demonstrates the fragility of .The Appendix shows details of the studies
the evidence on which the SEM is based, discussed.
and questions the ethical basis of this

® A systematic review of the UK literature
from 1962 to date assessed the efficiency
and effectiveness of the routine school
entry medical (SEM) examination com-

programme 1 Oxman AD, Cook DJ, Guyatt GH. Users’ guide to the
medical literature. VI. How to use an overview. fAMA
1994;272:1367-71.
2 Wilson JMG, Junger G. Principles and practice of screening for
The role of the SEM has evolved over time disease. Public health papers. Geneva: World Health
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for which there is no rigorous evidence of ben- 7 Donnelly J, Powell G. Aylesbury Vale school health project
fit. i hicall . bl 1992-1993. Aylesbury: Aylesbury Vale Community Health-
ent, 1s ethically questionable. care NHS Trust, 1994. (Project 1 data.)
None of the research carried out to date pro- 8 Donnelly J, Powell G. Aylesbury Vale school health project
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Appendix
SEM examinations: routine and selective
Author Intervention Study Subjects Findings and conclusions Comments
RCTs
Wadsworth®  Type of SEM: routine and Randomised controlled trial: Routine: 1208 69% of children seen in * Schools rather than
selective 106 primary schools (2223 primary school selective schools pupils randomised
Routine: questionnaire sent to school entrants) were entrants Selection for SEM did not * No data on
all parents plus examination randomly allocated within Selective: 1015 identify the same number or comparability of
of preschool records. Height, locality boundaries (defined primary school type of problems as the intervention and
weight, hearing, and vision by the coverage of a single entrants routine screening control groups
screened by nurse SMO) to an intervention examination * Schools not described
SEM by SMO—details not (selective) and a control Children with significant * Screening tests and
specified (routine) group speech, and behaviour conditions not clearly
Selective: all children seen by The same school doctor problems were identified at defined
school nurse for screening of examined both groups of follow up one year later who * Condition not reported
hearing, vision, height, and children had not been selected for a by need for
weight SEM examination identification; newly
Selection by class review.* The selective SEM consumed defined; or need for
Selection criteria include: 23% more time action
parent request; child on * Referral and recall
protection register; criteria not clearly
preschool medical records defined
incomplete/missing; known * No follow up after
medical condition needing referral
clarification; SEN * No follow up of whole
cohort

Comparative studies

Jessen et al®  Type of SEM: routine and Comparative observational Routine: 117 73% of children seen in * Screening tests and
selective study primary school selective schools conditions not clearly
Routine: parent questionnaire,  Schools matched by high levels entrants Important and previously defined
height, weight, vision and of socioeconomic deprivation  Selective: 171 undetected problems are * Conditions not
hearing screening by school and health problems primary school picked up by both types of reported by need for
nurse. Physical, The same school doctor entrants SEM identification; new
neurodevelopmental, and examined both groups of Selective assessment, following problems
behavioural screening by children class review, picked up * Referral and recall
doctor significant problems better, criteria not clearly
Selective: selection based on especially behavioural and defined
review of preschool notes, social * No follow up after
parental questionnaire, and referral
class review. Selection * No follow up of whole
criteria include: parent cohort

request; child on protection
register; preschool medical
records incomplete/missing;
known medical condition
needing clarification; SEN

Donnelly and  Type of SEM: routine and Comparative observational Routine: 259 49% of children seen in * No comparison of
Powell” selective study primary school selective schools groups
Routine: health questionnaire Schools matched by Jarman entrants The selection rate was much « Screening tests, uptake
to parents. Height, weight, index Selective: 194 higher in schools with a high rate and conditions not
and vision screening by The same school doctor primary school Jarman index clearly defined
school nurse. Hearing examined both groups of entrants Selection did not have a great  * Referral and recall
screening by audiologist. children effect on referrals or recalls criteria not clearly
Physical, The time saved by the doctor defined
neurodevelopmental, and with a selective system * No follow up after
behavioural screening by depends on the numbers of referral
doctor children selected and the * No follow up of whole
Selective: all children seen by time taken by the nurse cohort

school nurse for screening of
hearing, vision, height, and
weight. Selection by class
review. Criteria for selection
include: information from
preschool checks and
medical history; parental
questionnaire

Prospective observational studies

Bax and Type of SEM: routine Prospective observational study 351 primary High neurodevelopmental * Screening test not
Whitmore®  Routine: health questionnaire school entrants score is a good predictor of defined
to parents. Hearing, vision, referral to a school * Uptake rate not defined
height, and weight screening psychologist during infant  Condition not reported
by school nurse. school years, which predicts by need for
Neurodevelopmental, later learning difficulties. It identification; new
medical, and behavioural is important for SEMs to problems; action taken
screening by doctor include a * No referral/recall
neurodevelopmental criteria defined

examination
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Author Intervention Study Subjects Findings and conclusions Comments
Broomfield Type of SEM: selective Prospective observational study 774 primary Number of new conditions * School not described
and Tew'®  Selective: height, weight, vision, school entrants identified at SEM are  Screening tests, uptake
and simple coordination relatively few rate and conditions not
screening by school nurse. SEMs should be reserved for clearly defined
Hearing screening by children who have missed * Conditions not
audiometrician preschool screening and reported by need for
Selection by class review. those with special needs identification
Selection criteria include : A selective system can be as * Referral and recall
information from preschool effective in identifying criteria not defined
records; parental problems as a routine SEM  * No follow up after
questionnaire; results of 35% of children seen by doctor referral
screening for SEM * No follow up of whole
cohort
Houghton Tpe of SEM: selective Prospective observational study 82 primary school Majority of problems at school ¢ Do not know what
et al Selective: all children seen by entrants entry are detected by nurse percentage of children
school nurse for screening of screening tests—SEM adds were seen by the doctor
hearing, vision, height, and very little for a SEM
weight. Selection criteria Selection based on previous * School not described
include: incomplete examination and availability ¢ Screening tests, uptake
immunisation; absence of of records does not identify rate, and conditions not
previous developmental children at particular risk clearly defined
assessments; known/ » Conditions not reported
suspected physical, by need for
developmental, or social identification or action
problems taken
« Referral and recall
criteria not clearly
defined
* No follow up after
referral
* No follow up of whole
cohort
Leff'? Type of SEM.: selective Prospective observational study 237 school 10% of children referred to * Do not know what
Selective: all children seen at entrants specialist for first time percentage of children
school entry have been 30% of children had a known were eligible for a SEM
referred for review following difficulty —no denominator
a comprehensive examination 13% of children had physical * Screening tests and
carried out on a// children at health problems which were conditions not clearly
4 years by both doctor and monitored at school defined
nurse. Other criteria for * Referral and recall
selection: request from criteria not clearly
parent/teacher/other defined
professionals; new to area * No follow up after
referral
* No follow up of whole
cohort
Ni Type of SEM: routine Prospective observational study 269 primary 76 problems per 100 children * Population not defined

Bhrolchain'  Routine: all children seen by
school nurse for hearing test
(Sweep test), vision tests
(linear Snellen chart and
letter matching card.
Occlusion by Albupore tape),
family and immunisation
history, monitoring of weight
and height.

Physical examination by doctor,
including
neurodevelopmental tests
and immunisation; advice to
parents about health
concerns

Ni Bhrolchain T3pe of SEM: selective
and Selective: all children seen by
Shribman"’ school nurse for screening of

hearing, vision, height, and
weight.

Selection carried out by school
nurse. Criteria for selection :
parent questionnaire;
medical history; absence of
three year check

Prospective observational study

school entrants

3700 primary
school entrants

seen

75% of problems first identified
at school entry

Selective SEM may be more
expensive than routine SEM

57% of children seen by a
doctor for a SEM

Tracer methodf is useful to
assess the effectiveness of
selective SEM

This method of selection
successfully detects children
with problems

* School not described

* Screening tests, uptake
rate, and conditions not
clearly defined

» Conditions not reported
by need for
identification, number
of new problems, or
action taken

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort

* School not described

* Screening tests and
conditions not clearly
defined

* Condition not reported
by need for
identification or action
taken

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort
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Author Intervention

Study

Subjects

Findings and conclusions

Comments

Varley"” Tpe of SEM: routine

Questionnaire sent to all
parents plus examination of
preschool records. All
children seen by the school
doctor and nurse

Retrospective observational studies
Donnelly and  Type of SEM: routine
Powell® As above for routine group

Elliot ez al'® Type of SEM: routine
Routine: no details regarding

content of examination

Kennedy" Type of SEM: routine

All children — height, weight,
vision by school nurse.
Hearing by educational
audiologist. Physical
examination by school doctor
— no routine
neurodevelopmental
examination

O’Callaghan
and
Colver"

Tpe of SEM: selective

Selective: all children seen by
school nurse for screening of
hearing, vision, height, and
weight. Selection by class
review. Criteria for selection
include: records of preschool
surveillance
missing/incomplete; request
by parent/teacher/
professional; SENSs;
clarification of known
medical condition

Prospective observational study

Audit of three years of SEMs

Retrospective audit

Retrospective observational
study

Retrospective observational
study

747 primary
school entrants

6165 records of
primary school
entrants

10% random
sample of 1127
primary school
entrants

1048 primary
school entrants

494 primary
school entrants
from 10 schools

46% of children had one or
more health problems

50% of problems newly
diagnosed at SEM

71% of new problems needed
treatment

SEMs are essential for all
children in the district and
SEM:s are not justified

The morbidity rate for 1990-93
increased from 30-37%

The number of behaviour
problems increased by 388%,
coordination and motor
problems continue to be
identified at rate of 6% per
annum and unidentified
undescended testes at rate of
0.4% in 1992/3

It is important to check the
health and development of
children in their first year of
school

Selection criteria based on the
absence of a three year health
check and/or parental or
nurse concern, would have
failed to identify 217 of the
491 children with new
problems, some of which
were serious

62% of new problems already
known about by at least one
professional

Most new problems could have
been found by screening tests
not involving doctors

Little is being achieved by
SEMs and a change is long
overdue

96% of children seen

The ‘routine’ SEM is an
outdated concept and that
its abolition would allow
more time for more
important aspects of
educational medicine

* School not described

* Screening tests, uptake
rate and conditions not
clearly defined

« Condition not reported
by need for
identification or new
problems

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort

* School not described

* Retrospective recording
of data

* Screening tests and
conditions not clearly
defined

* Conditions not reported
by need for
identification or
number of new
problems

* Referral and recall
criteria not defined

* No follow up after
referral

* No follow up of whole
cohort

* School not described

* Retrospective recording
of data

 Screening tests, uptake
rate and conditions not
clearly defined

« Conditions not reported
by need for
identification, number
of new problems, or
action taken

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort

* School not described

* Retrospective recording
of data

* Screening tests, uptake
rate, and conditions not
clearly defined

» Conditions not reported
by need for
identification

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort

* Schools not described

* Retrospective recording
of data

* Screening tests, uptake
rate, and conditions
not clearly defined

* Condition not reported
by need for
identification; new
problems; action taken

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort
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Author Intervention Study Subjects Findings and conclusions Comments

* School not described
* Retrospective recording

Richman and  Type of SEM: selective
Miles" Selective: all children

Prospective observational study 52 primary school

entrants

33% of children seen by doctor
for SEM

interviewed by school nurse
and screened for height,
weight, hearing and vision
defects. Selection by class
review. Selection criteria
include: review of preschool
records by doctor and nurse;
incomplete immunisation

Tpe of SEM: routine

Questionnaire sent to all
parents. Height, weight, and
audiometric screening by
school nurse. Physical
examination,
neurodevelopmental and
speech assessment by school
doctor

1000 medical
records of
school entrants

Retrospective observational
study

20 children (38%) had a total
of 24 health problems of
which five problems were
already known and a further
two problems were being
treated

There is no longer a place for
routine SEMs for all
children at school entry

Once known medical problems
and those screened for by
the school nurse were
excluded only 17 problems
requiring treatment were
discovered

Routine screening by a nurse
followed up by selective
SEM by the school doctor, is
efficient and effective

of data

* Screening tests and
conditions not clearly
defined

» Conditions not
reported by need for
identification or action
taken

* Referral criteria and
recall criteria not
clearly defined

* No follow up after
referral

* No follow up of whole
cohort

* School not described

* Retrospective recording
of data

* Screening tests, uptake
rate, and conditions
not clearly defined

* Conditions not
reported by need for
identification

* Referral and recall
criteria not clearly
defined

* No follow up after
referral

* No follow up of whole
cohort

*Class review is one of the methods used to select children for a SEM examination. The school medical officer (SMO), school nurse, teachers and other relevant pro-
fessionals, for example speech therapist and school psychologist, are all involved in making a decision concerning which children need to be seen for a SEM
examination. In the absence of a formal class review, concerns raised by teachers, parents or other professionals are taken into account in the selection process.
1The Tracer method is a means of evaluating the quality of health care delivery. The Tracer conditions selected must be relatively common, easily defined, amenable
to medical intevention, serious enough to need treatment, and non-medical influences on course must be known (Ni Bhrolchain, 1993).

SEN=special educational needs.
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