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FOREWORD
A large number of studies that bear on the evaluation of
health services in schools have been made over the past century.
Scattered through the scientific literature, they have seldom been
assembled and compared. In order to summarize their findings,
determine the adequacy of the statistical methods used, and
consider their implications for future studies, the Children's
Bureau undertook a critical review of this material.
"School Health Services-A SelectiveReview of Evaluative
Studies" is the result. This monograph is one of a series on
problems of evaluation that the Division of Researchof the Bureau
is conducting. It is the work of Dr. Bronson Price, analytical
statistician, who examined over 1,000 references before selecting
the material for this review.
At present, there is a great deal of interest in evaluative
studies of public health services, including school health services.
We hope that this monograph, by analyzing a large number of
such studies, will be of help to research workers in designing
future investigations in this important field.

Karsonrwp B, OumrNcun
Chief, Chi,Idren'sBu,req,u.
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INTRODUCTION
THERE IS BROAD AGREEMENT that the aim of school
health services is the protection and improvement of children's
health. There is also agreement, at least in principle, that evaluation should show how well this purpose is being achieved.
There are, however, many different views about best ways
of improving children's health. These differences of opinion have
inevitably affected the content of school health work, and indeed
they account for most of the existing variations in the programs.
The variations in school health services are most marked
in respect to: (a) the distribution of responsibilities between
local education and health authorities; (b) the amount of responsibility assumedfor children under private physicians' care; (c) the
extent of treatment provided, especially for indigent cases; and
(d) the quality and frequency of "periodic" or regular examinations arrang:ed for the children.
These variations have led to a great many kinds of programs and procedures. Their diversity is a likely source of uncertainty about evaluative methods, if only because the evaluator
must wonder whether any methods could be generally applicable
to such a wide range of activities.
Another probable source of uncertainty about evaluative
methods is the fact that, from the start of an evaluative study,
we ordinarily hope to do more than learn how well a program's
purpose is being fulfilled. We also hope to be able, and we are
usually expectedto be able, to specify what changes in procedures
might be desirable. This requires that we attempt to evaluate not
only the program's achievement but also the effectiveness of each
procedure or eomponent activity used in the program.
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This may be attempting too much, at least by evaluative
methods now available. That is, we may be trying to do more
than should be expected from an ordinary evaluative study,
considering the paucity of baseline facts so far established.
Perhaps we should expect objective methods to give a firm
answer regarding only one aspect of evaluation-namely, how
well programs are actually protecting and improving the children's
health. Re-examination of a sample of the children should yield
a good ansr /er to that question for almost any type of program.
The information obtained by this evpluative method would always
help a little, and sometimes it might help a lot, with the problem
of advising on procedural changes.
Then, for the rest of an ordinary evaluative study, we
might leave answers to questions about the program's component
procedures to the opinions of panels of the best experts available.
They would be asked to make group judgments which, though
outrightly subjective, would be developed in an organized way.
At the same time, we would of course hope and expect to
be discovering more satisfying answers to procedural questions
through specially designed experimental studies. Indeed, we could
well stress to the public and to administrative authorities that no
type of evaluative effort should have higher priority tharr controlled comparisons of alternative procedures for conducting the
casefinding and follow-up work.
The foregoing statements are offered as "candidate" viewpoints, or hypothesesthat seem worth weighing as we review the
evaluative studies done so far.
Scopeof review
The studies to be covered are grouped in five main sections,
depending on whether the work chiefly concerns: (1) statistical
rates as criteria of effectiveness; (2) survey findings; (3) the
use of expert judgment; (4) sampling and re-examining of the
children concerned;or (5) experimental approaches.
Except where noted otherwise, the discussion will concern
health services in elementary schools,both becausethe secondary
grades receive a relatively small part of the total effort invested
in school health, and because practically all of the evaluative
studies reported to date have dealt with the problems of elementary schools.
Likewise, except where speciflcally noted to the eontrary,
the term "health services" will be used to mean medical, nursing,
and dental services provided to individual children in or through
the schools,and will not include health instruction, physical education, or the inspection of school premises.
This review attempts to be selective rather than exhaustive.
vi
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For comprehensive reviews of the earlier literature on school
health, the reader should see the works of Kerr (\926) and Wood
and Rowell (7927). No equally comprehensive review of more
recent literature is available. but the lack of such a work is not
necessarily serious. For, despite the great volume of material that
has been published in the past 30 years, the changes during that
period in school health theory and practice have been small compared to the changesthat occurred in the preceding decades.There
would seem to be a need for reviews that are selective and constructively critical, and the writer- has attempted to supply one
such review. He has included suggestions and critical comments
where they seemedappropriate, hoping that they will have stimuIus value to other writers and that, after being criticized and
weighed in their turn, some of the comments may be useful in
connection with future studies.
There is reason to believe that the field of school health
has been handicapped, and that much needless confusion has
occurred, through investigators' frequent failure to use simple
association tables and correlation coefficients. The reviewer has
been told that this situation has arisen mainly becausephysicians
object to the use of 2 x 2 tables and the ordinary ways of generalizing from them. If so, it is strange that such tables have long
been used in medical literature, and that the necessity for continuing their use is stressed in the physicians' own journals (see,
for example,the lead editorial in J. Am. Med. Assn.14B:1260-61,
August 5, 1950). In any event the reviewer has not hesitated to
re-cast the findings of school health studies into association tables,
and has also computed the correlations whenever they could help
to clarify the findings.
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RATES
AS CRITERIA
STATISTICAL
NO ONE SHOULD EXPECT such statistical indexes as
mortality and illness rates to give more than a partial picture
of children's health status. Nevertheless, such data have the merit
of furnishing evidence which, as far as it goes, is objective.
Accordingly, these types of data are often studied for their possible relevance to school health evaluation. Rapeer (1913) and
Keene (1929) were among those who stimulated these efforts
by reviewing certain early data and by calling for more intensive
studies. Have the hopes held for statistical criteria of effectiveness
been justified?
Let us consider in turn the data on mortality, illnesses,
accidents,SelectiveService findings, and "correction" rates, bringing out the more pertinent information actually available from
each type of statistics before examining limitations.
Mortolity

rotes

In 1953, among each 100 deaths of children aged 5-14
years, accidents caused 40, cancer 12, influenza and pneumonia 6,
rheumatic fever and heart diseases5, congenital malformations 4,
nephritis 3, and poliomyelitis 3.
The remaining 27 deaths were due to a large number of
conditions which, taken singly, had only small effects on the
mortality rate as a whole. A striking example is the fact that,
on the average, only 1 of the 27 deaths was due to some disease
in the group formerly called the "main contagious diseases of
childhood." Those diseases were diphtheria, smallpox, measles,
scarlet fever, and whooping cough. It was largely through the
successful attacks on those and other infectious diseasesthat the
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overall mortality rate of school-age children was cut by 88 percent from 1900 to 1953 (or from 3.9 to 0.5 per 1,000 children
aged 5-14 years).
It is reasonable to credit some part of this reduction to
school health programs, if only because the school, through its
contacts with parents, has served as a vantage point for aiding
immunization programs and other health work with infants and
preschool children.
However, the amount of credit that should go to school
health programs is quite indeterminate. Aside from immunization
programs, preschool children have been exposed to health programs that were considerably less comprehensive than the programs for school-agechildren. Yet the mortality rate of the preschool group has dropped even more than the rate for the schoolage group, namely 93 percent from 1900 to 1953 (or from 19.8
to 1.3 per 1,000children aged 1-4 years).
In this light it would seem difficult to make direct use of
percentage changes in school-agemortality rates for purposes of
evaluating school health programs. It appears safer to examine
the rates to seewhere school health work may have failed. Evaluative effort of this kind is probably the more important part of
the discussions of reductions in childhood mortality rates published by Wheatley (7941and 1947), Smith (1948), Maxwell and
Brown (1948), and Maxwell (1950).
The last two of those reports provided convenient presentations of the more pertinent and recent school-agemortality rates,
as well as discussions of possible relations betr,veenthose rarcs
and certain defects actually found and treated in the school health
program of New York State. The relationships discussed were
not very marked or convincing. It is nevertheless noteworthy
that the 1948 report by Maxwell and Brown was almost unique
in that it related the findings of a school health program in a
particular area to the childhood death rates for the same area.
Indeed, evaluations of particular school health programs
have rarely included the mortality rates for the children concerned.
Even if there were no reason, in the past, to question the value of
using childhood death rates, their value for the present and future
is doubtful becausetoo few childhood deaths occur in an ordinary
school system to give its mortality rate much statistical meaning.
During recent years the number of deaths among children aged
5-14 have totaled less than 16,000 annually in the country as a
whole. This means that only the very largest school systems have
had more than 10 fatalities per year, and by no means all childhood
deaths are from causes which, at least as yet, can be considered
preventable.
Finally, although it may be valid to compare death rates

2
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for a particular State or large city at different periods of time,
it is less sound to compare the death rates for different areas.
At least as regards childhood rates, the best evidence available
on this questionwas obtainedby Clark and Burdick (1952). They
compared the death rates of children under age 15 with numerous
other indices of children's health status in 14 northeastern States.
They found, for example, that Pennsylvania's childhood mortality
rate was one of the highest (worst) in the whole group of States,
while Wisconsin's r'ate was among the lowest (best) rates. Yet
Pennsylvania was above average aud Wisconsin was below average
in several of the other indices studied, including children per
pediatrician, children under care in clinics, and hospital beds
for children.
All such variables correlated in the expecteddirections with
the childhood death rates, but the coefficients were not high
enough to suggest that the death rates were valid indications of
the relative amounts of care received by different child populations. Although not restricted to the childhood age range, correlations consistent with this generalization were reported for the
48 Statesby Hirschfeld and Strow (1946).
School illness dstq
School absences are our main source of information on
morbidity in the school-agerange. The most useful index obtainable from school illness data is the "absence rate," representing
the proportion of school days lost due to illness. Another index,
termed the "case rate," represents the frequency of separate
instances of illness. The case rate is less important than the
absencerate but is essential if one wishes to compute the average
duration of absencescaused by a given illness.
To obtain these rates it is first necessary to distinguish
between the absenceswhich are, and those which are not, due
to illness. Collins (1925) has shown that teachers can do this
with substantial validity. The absenceswhich are not due to illness
need no discussion here except for remarking that they usually
account for a relatively small amount of absence,compared with
illness, in schools that are well administered and well supported
by the community.
For the absences attributable to illness, the number of
days lost and the number of cases (instances) of absence are
usually counted throughout a schoolyear. When each of these numbers is divided by the number of children enrolled, one obtains an
absence rate and a case rate representing the average child's
experience per school year. However, since the school year is not
180 days for all school systems or for all years, it is desirable to
I
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reducethe rates to a basis of 100 days. This has the advantage
of stating the absencerate as a simple percentageof schooldays,
and it puts the caserate on a uniform basis for all schoolyears.
Probably the most representativeillness rates available
for schoolsin this country are the figures obtained in a study
which the MetropolitanLife Insuranceco. directedand reported
(1950). The study yielded the rates shown below for ?,?00 elementary schoolchildren in sevencities of california. The records
of the children'sabserices
were kept from January to June, 1g4?.
SCHOOLILLNESS
DATAFOR7 CITIES
IN CALIFORNIA,
Metropoliton
LifeInsuronce
Co.,1947
Absence rate
(days lost
per 100
school days)
(a)
Respiratory diseases Communicable diseases -:----:
Digestive disorders
Skin disorders-------____---Accidents (including injuries) _
Other conditions ------_
All illnesses

6.62%of
schooldays

Case rate
(instances of
absence per
100 school
days)
(b)

Average
duration
(days lost
per instance
of illness)
(a/b)

1.39
.11
.32
.08
.08
.46

2.5
8.9
1.4
4.8
2.8
2.3

2.44 cases
per 100
schooldays

2.7 days
per case

Mason (1953) has obtained a more recent set of data on
illnessesof elementary schoolchildren in california. The classification of school illnesseswhich he used is probably the most detailed
and widely applicable schemeso far developed.However, Mason's
findings are of limited value because they are based solely on
one area, Redwood City. It therefore seems appropriate here to
cite only the absencerate which he obtained for all illnesses, together with the main components of that rate.
The total absencerate in Mason's study was b.1Z percent
of the school days. Using the same categories and sequenceas in
the table above, the component parts of that total rate were,
respectively, 3.32, .58, .38, .07, .27, and .b0 for the respiratory, communicable, digestive, skin, accidental, and other condi4
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tions. In general,theserates correspondabout as well with those
in the table above as one could expect, considering the ditrerent
classificationsof illnessesusedin the two studies.
Discussion
Both studies show that respiratory diseasesare, by wide
margins, the leading causeof school absencefor illness. Since
the duration of casesof respiratory diseasesis not especiallylong,
the very high absencerate for them is mainly due to the great
frequencyof suchillnesses.
Although communicable
diseases
comprisethe next ranking:
category,they are, fortunately, a poor second.They occasionlong
absenceswhen they do occur. But except for that fact, communicable diseaseswould causea relatively insignificant amount of
absence.To a large extent the durations of these illnessesreflect
protective regulations rather than acute phases of the diseases
concerned.
The third ranking categtorycomprises the digestive disorders.In contrastwith eommunicable
diseases,the digestivedisorders would occasiona high absencerate exceptfor the fact that
their durationstend to be short.
The greatest disparity in the two sets of rates concerns
absencesfor skin disorders,for which .38 and .07 percent were
obtainedin the separatestudies. At least in part, the low rate
of .07 percent might reflect some special successof Redwood
City's efforts against the "nuisancediseases"of school-agechildren. Partly, too, the difference could be due to the fact that the
higher rate was obtainedin 1947and the lower rate in 1952.For,
during that interval, new treatmentsfor children's skin troubles
were being usedwith increasingsuccess.Finally, the rates could
havebeenaffectedby the fact that the studiesuseddifferent classifications of illnesses.For example,a significant causeof school
absencein most areasis ivy poisoning.We know that Mason always grouped such caseswith accidentsrather than with skin
disorders,but we do not know how regularly this may have been
donein the larger study.
Regarding absencerates for accidents,which generally
include injuries, the two studiesobtainedthe values .22 and .27
percent.Theserates are probablyas similar as could be expected
consideringpossibleclassificationdifferences;e.g.,we can be sure
only in Mason'sstudy that sunburn,like ivy poisoning,was always
classedwith accidents.
It is worth stressing that the relatively low ranking of
accidentsin both these studies in no way beliesthe seriousness
of accidentsas a causeof death in schoolchildren. Rather, the
contrast between the low absencerate and the relatively high
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mortality rate for accidents reflects the fact that, on the average,
situations in which children are exposed to diseases are much
less dangerous than situations in which children are exposed to
accidents.
In view of the seriousnessof accidents and the increasing
importance of school safety programs, we may well ask whether
the routine collection of data on absencesdue to accidents is useful
for evaluating those aspects of school health programs having to
do with safety. This problem will be examined after consideration
of studies regarding trends in the larger causesof school absence.

Studiesof illnesstrends
There have beentwo outstandingreports on trends in
school illness rates. Each report was a "retake" in a school system
where conditions had been carefully studied nearly two decades
previously.
The study by Linde and others (1950) was a re-survey of
the illnesses found among New Haven school children, employing
the same methods as those used 19 years earlier in the same area
by Wilson and his associates (1931). Since both surveys were
limited to absencesof three or more days duration, the figures
obtained for the absencerates are not comparabte with the rates
found in other studies and need not be cited here. So far as changes
in rates are concerned,however, the trend found for a rate based
on three or more days of absenceought to give a fafu indieation
of the trend in the ordinary absence rate for the same cause,
provided that the given causeis a major component of the absence
rate.
In any event, over the 19-year interval the two surveys
of New Haven children showed a 35 percent increase in the absence
rate for respiratory diseases,while there was a 25 percent decrease
in the absencerate for communicable diseases.The absence rare
for all illnesses remained practically unchanged (1 percent increase).Although the overall casetate had increasedsubstantially,
its effect on the absencerate was cancelled by a decrease in the
average duration of absences.
The other important trend study was the report by Ciocco,
Cameron,and Bell (1941) summarizing a series of school illness
surveys in Hagerstown, Md. The absence rate was based on all
days of illness (rather than on three or more days), but it was
for both elementary and high school children and was therefore
somewhat lower than the ordinary rate based on elementary
school children. Again, however, we are interested in the trends
rather than absolute magnitudes of the rates.
Comparison of the absence rate for both elementary and
6
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high school children in 1,939-40with the same rate in 1922-23
(reported by Collins, 1924, page 2,478) showed a 14 percent
increase in the rate during the l?-year interval. There had been
a moderate decrease in the average duration per case, but this
was more than counterbalanced by a rise of 35 percent in the
case rate.
The authors went on to show that the increase in the case
rate-and presumably the increase in the absence rate alsowas due almost entirely to increased absencesfor colds and digestive disorders. The investigators nevertheless found reason to
doubt that the true prevalence of fhese conditions had changed.
The increases in their rates seemed attributable, instead, to
"greater care or precautions taken now by parents (due to)
the health propaganda by private and public agencies regarding
the need for early treatment of minor disorders." If this were
true it would of course raise some question about the value of
the propaganda mentioned, but this possibility was not noted.
Discussion
It is clear from these reports that childhood illness rates
as a whole have not changed to anything like the extent that
children's mortality rates have changed with advances in public
health. For such outstanding diseasesas diphtheria and smallpox,
the trend of the illness rates parallels the trend of the mortality
rates, and both trends reflect the success of immunization programs. But these successesare largely offset, in the illness data,
by higher absence rates for other causes. The extent to which
this may be due to real increasesin frequency of the other diseases,
or perhaps to changes of the kind mentioned by Ciocco's group,
is not known.
Aside from questions regarding trends or changes in the
practices of parents, data on illnesses have long been considered
ambiguous for purposes of school health evaluation, simply because a poor program might fail to send children with infectious
conditions home as often, or to keep them there as long, as an
optimum program should. For example, it was found in the 1945
survey by the New York State Education Department that the
rate for all causesof absencewas about the same in schools with
better and poorer programs, but the rates for illness alone were
higher where programs were better.
In evaluative studies, then, illness statistics might "work
in reverse" to some extent, either for purposes of comparing the
results of one program at different times, or for comparing different programs at a given time.
It should be added that althoush the possibility of this
reverse effect is a serious deficiency of illness data so far as
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evaluative work is concerned,the use of illness data for predicting
certain care needs is not thereby invalidated. That is to say, even
though the illness rate for a whole group of children may involve
some bias, this fact has only a slight bearing on the value of an
individual child's past illness record as an index of his need for
future check-ups.
The relation between absencerates and findings in medical
examinations is evidently quite low (see data of Collins, \gZ2; and
Downes, 1930), but'that does not necessarily cast doubt on the
value of watching the illness records of individual children.
Downes (1945) found that the child"en who would most need
health supervision in the coming year could be predicted fairly
well by identifying the children whose records for the past year
showed they were absent at least twice from conditions other than
communicable diseases,skin infections, and tonsillectomies.
Accidenl rqtes
Since data on accidents are sometimes used for evaluating
the aspects of school health programs that have to do with safety,
it is important to inquire whether accident rates are subject to
less difficulty than other school illness rates. According to the
previously cited findings of Mason and the Metropolitan Life
Ihsurance Co., the absence rate for accidents is approximately
.25 percent. Although this rate seems low, it is high enough so
that, for example, more than 400 school days would be lost due
to accidents during one school year in a school of about 1,000
pupils. From a purely statistical viewpoint, therefore, accident
rates would seem to be practicable for evaluative purposes, at
least in sizeableschool districts.
However, the possibility of serious trouble in schools' reporting of accidents is evident if we compare the figures in certain series of regularly published rates with the rate of about
.25 percent obtained in special surveys.
One series of figures dates from 1928, when a group of
schoolsinterested in reducing childhood accidents began reporting
to the National Safety Council on student injuries ,,requiring a
doctor's attention or causing absencefrom school of one-half day
or more." In recent years these reports (see National Safety
Council, 1955) have covered about five percent of the country's
school children. For the reporting elementary schools, the data
would indicate that the proportion of school days lost due to accidents is .04 percent. This is so much lower than the rate of .25
percent found in special surveys that the difference cannot reasonably be attributed to the Council's somewhat restricted definition
of accidents.
I
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The other important seriesof accidentrates concernsschool
children in Kansas,where for over a decadethe State Board of
Health has asked all schoolsto make monthly reports on accidents.Currently the participating schoolsmake up about 40 percent of the State'stotal enrollment.For reporting purposes,accidents are defined as "injuries requiring: medical attention or
resulting in one-halfor more days absencefrom school."This is
practically identical with the definition used by the National
Safety Council. However, the data reported from the Kansas
elementaryschoolsindicate an absencerate of only .02 percent,
or half the figure reportedto the Council. (SeeHood, 1956.)
It is possiblethat the voluntary and unofficialnature of
the Council's reporting program tends to attract a relatively
high proportion of schoolswith specialinterest in safety work,
and this factor may have enougheffect on the completeness
of
reporting to accountfor the Council'shigher rate.
Be that as it may, an even more seriousconsiderationis
the fact that muchhigher figuresare reportedwhereaccidentrates
are obtained in special surveys than where they are collected
routinely. Ratesthat are useful for evaluativepurposesought to
be rates that are obtainableroutinely. Until someonedevelopsa
procedure for classifying and reporting accidents that works
almost as well under routine conditions as in special surveys,
it would not appear sound to attempt to use accidentrates for
evaluatingschoolsafety programs.
SelectiveServicefindings
Despitetheir imperfections,the SelectiveServicefindings
provide the best available inventory of the health status of our
youth, and they deservethe relatively large amount of attention
given them in connectionwith Schoolhealth evaluation.
Unfortunately, the statistical limitations of the Selective
Servicedata haveled to confusion,and at times to overstatement,
regarding the seriousnessof the findings. Before reviewing the
studiesin which the SelectiveServicedata have beenutilized for
schoolhealthevaluation,let us seewhat the findingsactuallywere,
particularly in the youngerregistrants.
For the very reasonthat the data on younger men are of
more interest in connectionwith child health programs than the
data on registrants of all ages,SelectiveServiceofficialsissued,
in 1943,a specialtabulationof the findingsfor a sampleof 45,000
men aged 18-19 years.l The results needto be given here in only
lln the comprehensive report which Selective Service issued in 1g47, data
are given for an additional sample of 1?0,000 men aged 18-20. The data from
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approximate terms, since the detailed breakdowns are readily
available in the source article by Rowntree and others (J. Am,
MeiL Assn, Sept. 25, 1943; see also the convenient summary by
Goldstein, 1951, for data on registrants of all ages).
Among each 100 registrants aged 18-19 years, 75 were
classified as I-A and inducted for full military service. Approximately 50 of these men had no defect. while 25 had some defect
not serious enough to affect their I-A status. Another 4 men out
of the 100 were elabsifiedas I-B and accepted for limited service
only. The remaining 21 men were IV-F, or disqualified for any
military service.
As is customary, the Selective Service report grouped the
I-B and IV-F men together to make up the "rejection tate,,,
which was thus 4 plus 21, or 25 out of each 100 registrants aged
18-19. What was the distribution of these 2b men with respect
to their principal defects or causes of rejection? The tabulation
showed:
A
a

3
q
o

2
2
2
1
,

had eye conditions
had musculoskeletal defects (including flat feet)
had mental disorders
were illiterate or dull
had cardiovascular defects
had hernias
had ear conditions
had a neurologic defect
had a venereal disease
had miscellaneous defects

, 5 percent rejected for full military

service

In the above figures only one defect, i.e., the "primary',
one causing rejection, was counted for each man. However, the
Selective Service report also gave the frequencies of all the
defects found, regardless of their severity. This information deserves more detailed attention than the data on rejections because
it is relatively comprehensivein nature and is less oriented toward
specificmilitary needs.

tlat sample were- used here to estimate the proportion of I-A men with
defects,.and-also the proportjo4 of rejectees in the-I-B and IV-F categories.
-breakotherwise, the data of the 1947 report have not been used because its
down of findings on the younger men was not as detailed as the breakdown
given in the_1943 report, and there is no reason to suppose that the sample
reported in 1947 was more representative than the samble reported in 19a3.
so far- as the younge-r men were concerned. However, the two iets of findingd
have been compared,- and the data of the 1943 report were not used heie
until it was verified that the diferences between the two samples were small
and attributable largely to the inclusion of men aged,20 in the 1942 report.

to
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I

In tabulating the frequencies of defects, those I-A men
who had defects were grouped together with the I-B and IV-F
cases, and each man was counted as mal]y times as he had a
defect. When the defects were tabulated in this way and related
to the total number of registrants, an average of approximately
.7 defects per man was found. More precisely, there were 69.4
defects per 100 men, although it should be recalled (see above)
that the defects making up this rate were concentrated in approximately half the men, while the other half were free of defects.
Shown belolv are the prevalence rates for the main groups
of defects, or those which occurred with a rate of at least 1.0
or more per 100 men. Each figure at the right gives the rate
for one of the specific defects that is included in the figure for
the broader group. Both sets of figures represent the number of
defects of a given kind found per 100 men, regardless of the
presenceor absenceof defects other than those named.

11.0 (9.1 due to caries or its results)
Teeth, mouth and gums--10.9 (4.5 flat feet)
Musculoskeletal (incl. feet) ---------10.2 (7.1 vision defects)
Eye conditions ---------5.5 (2.6 underweight)
Under- and overweight-------------3.7 (2.8 illiteracy)
Illiteracy and dullness
3.4 (1.8 varicocele)
Genitalia
3.3 (2.0 psychoneurotic)
Mental disorders
3.2 (0.5 functional murmurs)
Cardiovascular --------2.5 (2.0 hernias)
Hernia and relaxed rings----------2 . 5 (0.4 hearing defects)
E a r c o n d i t i o n s- - - - - - - - - 2.1 (1.3 nasal obstructions)
Nose defects
1.8 (0.3 epilepsy)
Neurologic conditions
1 . 6 (0.9 acne)
S k i n d i s o r d e r s- - - - - - - - - 1.5 (1.2 syphilis)
Venereal diseases
Total of prevalence rates for all other
6.2
defects
Total ------

69.4 defects per 100 men

Regarding the findings as a whole, it is important to note
that certain evaluative comments were offered by the Selective
Service authorities themselves. They pointed out that, from a
military viewpoint, the instructions given to the examining physicians had set "fairly high" standards. The result was that a substantial proportion of the men classified as IV-F, as well as most
of those classified as I-8, "would be acceptable for military duty
in any army in continental Europe" (Rowntree and others, t942).
Noteworthy also was the viewpoint of the civilian physicians who conducted most of the examinations. It was probably
well expressedby an official of the American Medical Association
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(Bauer, lg42), who stated that SelectiveService accepted..not
merelyhealthyyoungmen,but the very bestand healthiest.',
Studiesusing SelectiveServicedqtq
Two approacheshave been made to using the Selective
service findings in connectionwith schoolhealth evaluation.In
oneapproach,which we might term ,,analytical,,,the findingshave
been studied to distinguish defects which, presumably, could
have beenpreventedor correctedin schoolhealth programs.The
other approach has been that oi "linking" the records on the
health status of boys while in school to the selective service
findings on the sameindividuals as young men.
Anclyricclsiudies
Typical of the analytical approach were the studies of
Perrott (1941-47)and Britten and perrott (].94Laand b). These
reports includeda general comparisonof the findings on world
war I drafteeswith the findings on selectiveservice registrants.
Althoush the definitions and standards used in the two wars
were so different that exact comparisonsof the data for the two
periodscould not be made,the authors found marked similarity
in the two sets of findings so far as "the important causesof
rejection" were concerned.
The sameauthors pointed out that, amongthosemore im_
portant causes,the most preventableor remediableconditions
seemedto be defectivevision, defectiveteeth, underweight,hernias, tuberculosis,and venerealdiseases.similar interpretations
are found in the other analytic studiesthat have beenmadeof the
problem, and the ensuing discussionwill therefore give chief
attentionto differencesamongthe studies.
For each main group of defectsin the serectiveservice
findings,a brief discussionof what was known or berievedregarding preventiveor curative measureswas includedin the analysis
by Davisand Arena (1948).
The analysis by Mace (1944) was perhaps the most discriminating: of those offered so far, since he drew the clearest
distinctionsbetweenthe conditionswhich a schoolhealth program
might hope to prevent or correct, and the conditionsfor which
there was no such prospectin the immediatefuture. tror conditiohs of the latter type, Mace made the point that prevarence
rates, whether basedon selectiveservice findings or oiher data,
are not suitable criteria for judging the successof a schoolprogram. For, in respectto those conditionsthe program's
aim is
not to reduce prevalencebut to provide optimai adjustments
in the schoollife and other aetivities of the childrer, *rr..rrr.a.
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It is worth remarking that this point, though not new, is increasingly receiving the reeognition it deserves (see, for example,
Fowler, 1954, on hearing defects and Lanciano, 1955, on eye
defects).
The analysis by Schmidt (1945) was of special interest in
two respects. His main conclusion was that the Selective Serviee
flndings refleeted "medical needs rather than lack of physical
training." He arrived at this view without benefit of recordlinking
data, yet this interpretation of the Seleetive Service findings was
practically the same as the conclusion drawn in an important
record-linking study (Lyon's) to be'reviewed later.
The other point of interest in Schmidt's discussion was his
suggestion that, where the funds for school health work are
limited, the program should not be spread thin over all pupils,
nor should adequate services be limited to selected children. Instead, Schmidt said, the program should provide adequate services
for all pupils needing them in a few schools, with extension of
the program to other schools as funds permit. This suggestion
will be recalled in the discussion at the end of this section regarding ways in which evaluative studies might utilize Selective Service data to better advantage.
It would be difficult to say that any of these analyses have
established much about school health programs which was not
already known. And it appears equally hard to say that better
results have been obtained with the record-linking approach, at
least in the ways it has been applied so far.
Record-linkingstudies
One of the recordJinking studies was made by Greer
(1948). He supplied a brief report on a study of graduates of
5 North Carolina orphanages, where all of the children had received regular pediatric care. The data are said to have "shown
that 1,138 men and women who grew up in these institutions
were accepted by the armed services, and only 16, or 1.4 percent
were rejected." Figures were not given separately for the boys,
but they presumably comprised about half of the graduates, and
even if we assume that all 16 rejections were among them, the
rejection rate would still have the remarkably low value of 3
percent.
Greer noted that, to some extent, the orphanage graduates
a
were physically pre-selectedgroup, since the orphans with severe
handicaps had been sent to special hospitals. He felt, nevertheless,
that the results "definitely" showed the favorable effects of the
medieal care given the children.
Since there was some pre-selection of the children, and
since it is not clear that Greer started with full lists of the orphan-
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age graduates of specific years and followed up all or nearly all of
these graduates, one cannot well accept the published data as very
convincing evidence of the effects of health care.
The important, if small-scale,study by Lyon (1g4b) made
use of full lists of high school graduates. Lyon was the school
superintendent in Norwich, N. Y., and he u'as also a member of
the local Selective Service board. This enabled him to study the
Selective Service records on all BbB boys who had graduated
from the Norwich high school over a 6-year period. Among them,
42 had' not been medically examined.by selective service because
of deferment or becausethe examining processhad not yet reached
them.
Of the 311 graduates who were examined,, 27 had been
rejected. comparison of the rejectees' school health records with
their selective Service findings showed that "most" of the defects
causing rejection had been discovered by the school, and that the
school health staff had followed up the individual cases in ways
that seemed satisfactory. However, the majority of the defects
involved were "either hereditary or they resulted from such
diseases as asthma, rheumatic fever, and infantile paralysis.,,
Lyon said the data showed that: (1) a more intensive
physical training program would have had no appreciable effect
on the Selective Service findings; but that (2) a few of the rejections might have been prevented by better schoor health services,
especially in elementary school. This relatively well documented
interpretation is practically the same as the one drawn in the
analytic study by Schmidt (see above).
Of additional interest in Lyon,s study was the disparity
between the rejection rate of g percent (or ZT/811) among the
high school graduates, and the comparatively high rate of 30
percent among all the local registrants having the same ages as
the high school graduates.
To explain this disparity, Lyon said that the health status
of high school graduates tras, in general, relatively superior, and
that most rejections occur in that majority of the registrants who
do not complete high school. He urged that selective service
verify this generalization by tabulating rejections separately for
the registrants who were high school graduates and those who
were not.
Information on this question does not seem to be available
in selective service reports or the literature on school health.
However, Lyon's general point appears reasonabre because, as
he indicated, severe mental or physical handicaps almost certainly
reduce an individual's likelihood of completing high school, and,
in addition, boys who leave school early go without health supervision for a relatively long period, compared to hish school gradu-
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ates, before being examined by Selective Service.
The recordJinking report by Ciocco, Klein and Palmer
(1941) is well known for showing, as the authors stated, "that
appreciable indications of Selective Service flndings already exist
in childhood." It is less well known that the data are instructive
as to those Selective Service findings which are most and least
predictable from school health records.
Starting with the names of men examined by Selective
Service in Hagerstown, Md., the authors located the school health
records, made about 15 years earlier, for 411 individuals out of
some 1,400 registrants on the original list. During the period
when the school records were made the Hagerstown schools had
no health service program of consequence,but the children happened to have been subjects of studies in which they were examined by physicians with special training and experience in school
medical surveys.
The 411 cases comprised 186 individuals who were later
accepted by Selective Service, and, 225 who were later rejeeted
(including I-B men). Although the information available from
the school records was frequently incomplete, it was lacking about
equally often for the groups who were accepted and rejected
later by Selective Service.
Eight kinds of defect were studied. For 4 of them (dental,
visual, cardiovascular, and ear conditions) the presenceor absence
of the given defect as recorded in school could be related to the
same defect's presence or absence in Selective Service findings.
For the other 4 conditions (defects of posture, tonsils, nutrition,
and weight), it was necessary to relate the defect's presence or
absence,during the school period, to Selective Service acceptance
or rejection regardless of cause.
Without using correlation coefficients,the authors brought
out the facl tbat, for each type of defect, there was at least some
assoeiation between the school findings and the Selective Service
findings. From the presentation given in the report, however, one
cannot easily judge the ranking of the defects in respect to the
amount of association they showed with the Selective Service findings. Since the data readily permit the computation of 2x2 or
"point" correlations, they are used here to indicate degreesof association, which mean, in this context, the extent to which the
Selective Service findings are predictable from school health records. The data indicate that this predictability was substantial
for heart conditions (correlation of .57) ; it was quite marked
also for ear conditions (.48) and for visual defects (.36) ; but
it was low (.22 or less) for dental, tonsillar, postural, nutritional and weight conditions.
The eorrelations have practically no bearing on the frequen-
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cies of the defects, and, by themselves, they of course indicate
nothing about the relative importance of the various defects for
either school health programs or Selective Service.
Nor does the low association found as regards teeth raise
doubt about the seriousnessof caries according to the standards
of Selective Service or any other criterion. In the case of dental
defects the low correlation probably refleets the fact that caries'
effects are largely remediable, and indicates that, during the 15year interval, some cjt ttre boys with high caries attack rates had
obtained enough fillings, and had-thus saved enough teeth, to
pass Selective Service standards.
However, one might ask whether similar reasoning applies
to the data on tonsillar conditions, i.e., whether the chief method
used for treating such defects is effective in relation to Selective
Service acceptance.
Unlike the study's information on teeth, the information
on tonsils did include data regarding treatment, i.e., tonsillectomies. Of all 306 boys for whom the schools had recorded the
condition of the tonsils, 40 were reported as having normal tonsils ;
59 as having their tonsils "removed," and in the remaining 207
the tonsils were "diseased." We may leave aside the 40 cases
recorded as normal, and ask whether, in the others, removal of
the tonsils was associated with Selective Service acceptance. It
was, but only to the extent of a correlation of .08. This result is
consistent with the generally negative findings by Kaiser (1932)
as to the value of tonsillectomies.
As regards deficiencies in posture, nutritional status and
weight, such experimental evidence as is available (Clement and
others, 1950; Kaiser and others,1926; and Schwartz and,others,
1928) indicates that these conditions are not substantially changed
by the treatment usually used for them. Thus the low associations
with Selective Service acceptance or rejection would not seem
readily attributable to treatment. Instead, the low associations
are probably due in some part to the low relationships between
bodily habitus in childhood and bodily habitus in adulthood, and
partly also to qualitative differences between the physical features
considered in school health examinations and those considered
by Selective Service examiners.
We may concludethat the available studies using the recordlinking approach have produced results of general interest in
connection with school health, but have not helped much in evaluating effectiveness.
Possiblefuture studies
In all the evaluative work done with the Selective Service
findings, the main merit of these findings is simply the fact that
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they provide an i,ndependenf check on the health status of the
groups studied. Recognizing that this merit is genuine, one must
wonder whether there are not other checks that have the same
virtue of independence,while being no less valid for the purposeand perhaps more readily applied in most situations-than the
Selective Service findings. The answer appears to be that another
check exists, and that even though it is not as yet commonly employed, its frequent use should be feasible in the future. This topic
is considered in Section 4 herein.
What is missing from all the studies that have used the
Selective Service findings is a clear-cut comparison of : (1) a
group exposed, during school age, to one or more health service
procedures believed to improve health status; and (2) an initially
similar group who were exposed to different procedures or to
no procedures of a systematic kind.
It is possible that this type of study could still be made.
Two such differently exposedgroups might be found in some area
where there was substantial evidencethat the groups were initially
similar. The criterion of effectiveness would be the results of
either Selective Service examinations or other specially conducted
examinations. It would not be essential to link individual findings
from the criterion examinations to the school findings, except to
the extent of making reasonably sure that each individual appearing in the criterion examinations was also a member of the original
school group.
It would be mueh better, of course, to plan a long-term
study in which the similarity of the groups could be insured in
advance. This could be done best along the lines of Schmidt's
suggestion (see above). That is, with the adoption of each main
part of the health service, it would be instituted in selectedschools,
while one or more comparable schools would not receive it, at
least until there was expansion of the program as a whole. Possibilities of this nature are discussedin Section 5.
Correclion roles
The purpose of a "correction rate" is to show, for a given
school health program, what proportion of the children's need
for medical attention the program is meeting. The denominator
of the rate usually represents defects known to exist at a particular time, and the numerator represents the defects that were
corrected or placed under care during a subsequentperiod.
Sometimes the denominator is the number of children having defects, while the numerator is the number of children whose
defects were conected. This is probably the best form of the rate,
but is seldom used for lack of a generally acceptedway of reckon-
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ing with the children who have more than one defect. That question is commonly avoided by expressing the rate in terms of
defects, regardless of the fact that two or more defects may
occur in the same child.
Exompleof conlrqsting rqtes
Compared with certain other problems, the question of
whether the rate is in terms of defects or children with defects
is a small matter. Further difficulties in correction rates, as well
as the range of values typically found, may be illustrated by comparing the findings in two recent studies, both of which happen
to have been conducted in Pennsylvania. One of the two sets of
findings is from the report of Mather and others (1955). Their
study was an important experimental test of certain follow-up
procedures, and will therefore be discussedin detail in Section 5.
Here we need only note that the study began with a sample of
children found to have medical defects in Pennsylvania's regular
school health examinations; that certain routine and special procedures were used to get the defects corrected; and that over a
period of scarcely 3 months the routine procedures yielded a correction rate of 46 percent. In this rate the denominator was the
number of children with defects, while the numerator was the
number of children whose parents said, when interviewed, that
they had seen a physician or had at least got in touch with one
regarding the child's defects. Thus the measure of corrective
action was essentially the proportion of cases in which parentphysician contacts had been made.
The other set of data was specially assembledby Philadelphia's schoolhealth staff for publication in the report of the Pennsylvania Joint State Government Commission (see Davis, 1955).
-data
on
The figures are probably the most complete and accurate
correction rates so far collected. Yet it is noteworthy that, in
publishing the Philadelphia data, the Commission indicated that
the figures were of considerable interest and value, but did not
suggestthat these or any other correction rates should be regarded
as models for general use.
The data were for 75,000 remediable medical defects found
of the L95L-52 school year. (The number of children
the
start
at
having these defects was not mentioned, but was presumably
about 60,000.) Of the 75,000 defects, 13 percent were found to
have been treated by the close of the l95L-52 school year, while
17 percent were treated during the next year, and t2 percent
were treated during the third year. Thus, over 3 years a total
of. 42 percent of the defects were known to have received corrective action, as measured by private physicians' reports or sehool
physicians' re-inspections of the children concerned.
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For 14 percent of the defects, nothing could be learned
because the families of the children had left the area and
could not readily be traced. For 4 percent, the family physicians
disagreed with the school's diagnoses or did not think medical
care was needed, and another 4 percent were neither treated nor
found to be present in subsequentexaminations by the school physicians. Finally, it was found that 36 percent of the defects still
existed and had not received treatment in the 3-year period.
If the first of these two studies had run for a school year,
rather than for 3 months, before the interviewers had asked the
parents about contacts with physicians, it is obvious that a correction rate considerably higher than 46 percent would have been
reported-perhaps 70 percent would be a fair estimate.
If the second study had run for one school year and then
stopped, a correction rate of about 13 percent would have been
reported, according to the findings shown above.
Since the two studies differed in more than one way we
cannot say that the disparity between 70 percent and 13 percent
is due entirely to the use of different criteria of corrective action,
but we may suspect that the largest part of the difference was
due to that factor.
This inference does not, by itself, raise doubt about the
appropriateness of the rate used in either study. The rate in
terms of parent-physician contacts used in the first study had
the virtue of being comparatively simple, and this rate may be
considered a reasonably valid measure of effectivenessfor school
health programs which aim to see that children needing care
are brought to physicians'attention. The rate used in the second
study is relatively difficult to obtain because it usually requires
some re-inspecting of the children, and yet it is clearly the requisite rate for programs aiming to see that care is received by as
many as possibleof the children who need it.
As Rapeer (1913) and Buck (1923) brought out in their
early discussionsof the general subject, the difficulties in developing correction rates which are comparable from place to place
or time to time are mainly practical. Yet those practical difficulties
are quite as serious as if they were theoretical in nature. Aside
from the problems already discussed,there is the fact that families
are changing their residence at an increasing rate. It is true that
families with children of elementary school age move from one
home to another in the same metropolitan area more often than
they move from one city to another. But even among that group
of families, most of the moving involves changes of schools, and
this markedly complicates the record-keeping that is required
for compiling accurate correction rates.
In many schools the staff engaged in health services is
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continually changing, and changes in supervisory staff are likely
to involve changes in definitions of both defects and corrections.
Most correction rates are in terms of "remediable,, defects, and
the distinction between remediable and non-remediabre defects is
often a matter of the supervisor's judgment. And if, for example,
epilepsy is counted as a remediable defect, the supervisor must
decide what type or stage of an epileptic child's treatment is to
be counted as a correction. sometimes the non-remediable defects
are included in the rate's denominator. This is reasonable if the
numerator includes the casesfor whom the program is providing
suitable adjustments in the school'work and other activities of
the individual children concerned, but few published correction
rates are clear about such matters.
Finally, the comparability of correction rates is affected
by the accuracy of case finding. Unusually good case finding was
reflected, very probably, in Philadelphia's finding that family phy_
sicians disagreed with school physicians only 4 percent of the
time, and that the school physicians missed only 4 percent of
the defects at later examinations. More typical figures were those
which Walker and Randolph (1941) found, showing that ,,from
50 to 85 percent of the children reported on a particular examination as having a defect of heart, lungs, or nutrition were reported
as normal at the second examination" in 6 Tennessee counties
where the case finding was done under competent local health
department auspices.
Evqluqlive studies
School systems in both Pennsylvania and New york have
collected data from correction rates in the expectation that the
figures might be useful for evaluating results of the laws requiring
biennial (Pennsylvania) or annual (New york) school health
examinations. The accumulated data have been used or at least
examined in a number of the evaluative studies conducted by
authorities in both states. A general review of their findings is
probably more worthwhile than further examples of the correction
rates and problems involved in them.
In publishing recent data for pennsylvania, schoor health
director German (1954) noted that about 1,900,000children, comprising nearly all of the state's enrolled pupils, were examined
during the two school years lgb1-b3. some 86 percent of the
examined children were reported as having remediable defects
which were neither corrected nor, presumably, under treatment.
The trend of this percentage, which had decreasedto 86 percent
from approximately 50 percent in tg4647, was cited as an indication of the effectiveness of the state's 1g4b school health law.
we may remark lhat, at least in principle, the use of this simple
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and direct statistical index would seem to have as much merit
as any procedure so far used or proposed. German's report went
on to give both the number of children (183,000) said to be "under
treatment" and the number of "corrections completed" (165,000)
in 1951-53, but no attempt was made to use these figures in any
type of correction rate.
Support for German's caution was evidently found in the
Pennsylvania Joint State Government Commission's evaluative
study (Davis, 1955) of the school health work throughout the
State as a whole. This was the Commission whose report, as noted
above, included special data from ptiitaaetpiria. The Commission
also gave attention to the problem of interrelating the data on
remediable defects and conections, as reported from other areas
of the State. From this effort it was concluded, without elaboration, that "no significant relationship can be established for the
State as a whole between discoveries and corrections of given
types of remediable defects."
The schoolsin New York State, except for the larger cities,
are required to report each year on the number of "defects found"
and the number of defects "brought under treatment." The latter
figure is divided by the former for purposes of a correction rate,
which is published annually for at least 10 separate groups of
medical defects as well as for total defects. As to how the total
defects reported for a given year relate to the defects reported
as brought under treatment in the same year, the most specific
information which the reviewer has found was a statement by
Maxwell and Brown (1948). They noted that an analysis of the
records had shown that "two-thirds of the defects are new ones
each year, while only one-third are untreated defects recorded
for more than one year."
The same authors reported that the correction rate for
all medical defects, as deflned above, rose from 39 to 61 percent
over the Z0-year period L925-26 to 194546. The prevalence rate
of reported defects, per 100 children examined, decreased from
56 to 38. The authors recognized that the trend of these rates
was considerably affected by changes in both examining and
treatment practices. Such changes were critically examined for
several kinds of defect, without reaching a general conclusion
as to whether the children's health status had improved over the
two decades concerned. An arralysis was made of the 1945-46
prevalence rates and correction rates for each type of defect in
each grade from kindergarten through high school, and from this
analysis it was concluded that "few significant defects are not
brought under care by the time the child completestwelfth grade."
Attention was also given to the data of New York State
schools in two earlier evaluative studies. Winslow (1938) exam-
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ined the correction rates of schools in l-8 communities throushout
the State. He could find no relationship between the statistics on
medical services rendered and the percent of children who had
defects, and he concludedthat whatever value the routine medical
inspections might have had could not be measured from the data
which the schools had collected. Finally, when the New York
State Education Department (1945) sought to use the corection
rates to evaluate certain local programs, it was found that the
recording of corrections had not been adequate for that purpose.
In evaluative studies that lave critically considered correction rates as they are ordinarily obtained, the similarity of the
conclusions is at once striking and rather discouraging.
It seems fair to conclude that, although there is no great
problem about defining and obtaining a correction rate appropriate
to a special purpose or project, it is probably idle to hope that
any practical method can be devised for routinely obtaining corrections rates useful for evaluative purposes.
The time and trouble involved in compiling the rates would
seem better spent in other ways, including careful and frequent
estimation, in line with German's general procedure, of the proportion of children who need medical attention and are not receiving
it.
Summory
As criteria of school health effectiveness,mortality rates
are not very helpful because,for evaluating large programs, they
are apparently poor indexes of the amounts of care that different
groups of children receive; and, for evaluating smaller programs,
childhood fatalities are too infrequent to make the use of death
rates statistically sound.
Schoolillness data, including data on accidents and injuries,
are evidently liable to serious biases of reporting, with the result
that poor programs may appear superior to good programs in
terms of illness or accident rates as ordinarily reported. Although
comparison of different schools is unsafe, a given school should
be able, theoretically, to use illness rates as one check on the effectiveness of its program. This will be sound, however, only if uniformity of illness reporting can be maintained regardless of any
interim changes in the program that might be found necessary
or desirable.
Studies making use of Selective Service findings have not,
as yet, proved much about schoolhealth effectiveness.It might still
be possibleto organize studies that will make suitable use of Selective Service findings, but it seemsdoubtful whether those findings
are any better criteria of effeetivenessthan, for example, examina-
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tions by specially qualified physicians. It is quite possible also
that studies using expert physicians' examinations as criteria are
easier to conduct than studies using Selective Service findings.
It is feasible to deflne and use correction rates appropriate
to special projects, but there continue to be severepractical difficulties, perhaps on an increasing scale, in the way of compiling
correction rates that are adequatefor routine evaluative purposes.
It is possible that solutions of the problem can be found in the
future, but if so, they'will probably be along lines different from
the attempts made so far.
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FINDINGS
SURVEY
ALTHOUGH FACT-FINDING rather than evaluation per
se is the purpose of most statistical surveys, the findings are
often used in evaluative studies. It therefore seems worth while
to review briefly the more important surveys of school health
services. While this is a convenient point to do so, it should be
noted that survey data are usually gathered also in evaluative
studies of the kind discussedin the next Section, namely, studies
utilizing expert judgment, and that there is no sharp line between
those studies and the surveys reviewed here. An attempt is made,
not to cover school health surveys comprehensively, but to select
and discusssurveys that have either background value or methodological interest in connection with future evaluative work.
Officiql surveys
The pattern of several government surveys was set by the
school health survey conducted in 1910 by the Russell Sage Foundation (see summary by Gulick and Ayres, 1913). Questionnaires
were sent to some 1,300 school superintendents of that time, asking, for example, whether their schools had medical inspection
programs, and if so, whether the work was administered by
health or education authorities and how many physicians and
nurses were employed.
Similar but increasingly detailed surveys were conducted
as of 1923, 1930, and 1940 by Rogers and his associates in the
Offrce of Education. The report of the 1940 survey (see Rogers,
1942) was notable for its inclusion of a review of previous governmental and non-governmental surveys in relation to other developments in the history of school health services.
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The latest survey in this series was conducted in 1950.
It was designedby C. H. Maxwell and reported by Kilander (L952,
1953o, 1953b, and 1955). Whereas most previous surveys had
been restricted to places of at least 10,000 inhabitants, coverage
was greatly increased in the 1950 survey by including places with
2,500 to 10,000inhabitants.
As the first step, the school superintendents were sent a
form whose chief purpose was to identify the schools which
had some health serviee. The form indicated that, for purposes
of the survey, a school had health service if medical or dental
examining was "available" to the sihool. This was, in effect, a
broader definition of school health service than the definition
indicated on the survey form used in 1940, which asked for the
numbers, kinds, and salaries of physicians actually employed
for school health work.
In both 1,940and 1950, the survey forms were sent to all
placeshaving at least 10,000inhabitants, so for that group of cities
a comparison of the main findings is valid. The response rate
of those cities was 74 percent in 1940, and 96 percent in 1950.
Of the respondents,the proportion saying they had health services
was 98 percent in both surveys.
It is likely that the definition used in 1950 tended to increase
both the response rate and the proportion of respondents who
considered that they had health service, compared to what would
have been found if the 1940 definition had been used.
fn consequence,the available evidenceis not clear regarding
either the direction or the amount of change, if there was any
change at all during the decade concerned, in respect to the
proportion of schoolshaving health services.
The form used as the first step in the 19b0 survey also
asked whether at least one physician was available to the school.
Of the respondents,63 percent said yes. Similar questions regarding nurses, dentists, and dental hygienists yielded affirmative
answers regarding them, respectively, in 8b, 40 and 16 percent
of the schools.
Another question on the same form concerned administrative control of the school health work. The respondents who had
said they had health service reported that it was run by school
boards in 60 percent of the places, by local health departments
in 11 percent, by joint education-and-health authorities in 28
percent, and by other agencies in 6 percent. These percentages
resembled those found in earlier decades, except that the 23
percent administered by joint education-and-health authorities
represented a moderate increase over the 1gB0 and 1g40 figures
for that category.
To complete the survey, a detailed questionnaire was sent
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to an appropriate sample of the places reporting that they had
health service. A response rate of 79 percent was obtained to this
questionnaire. l\{uch information was obtained regarding the
frequency of examinations, the roles of nurses and teachers, the
school's work with parents, and the school dental program.
In general, it may be said that the survey provided substantial information on school health services in about three-fourths
of the places having over 2,500 inhabitants. At the same time,
this means that the'survey did not cover roughly half the children
of school age, and that the greater.part of the children not covered
in the survey were located in rural areas.
The American Medical Association cooperated in planning
the survey, and sent a separate questionnaire to the local medical
societiesover the country. Since the medical societiesare organized
on a county basis, the scope of this survey was not limited to
urban places. The response rate was 53 percent.
One of the questions unique to this survey (see Hein and
Dukelow, 1950 and 1951) was whether the community served by
each medical society had "some method of assuring neededmedical
care for children whose farnilies cannot afford to pay for services."
About 82 percent of the responding societies answered yes. Of all
such service provided for underprivileged children, the average
estimate of the proportion paid for by public funds was 40 percent.
In reply to a question as to whether the local schools had
the services of a part-time or full-time physician, 54 percent of
the responding societies said yes. Although this finding is reasonably consistent with the figure of 63 percent which Kilander's
report showed for the proportion of urban places with at least
one physician "available," neither figure provides a cleat indication of the number of physicians participating in school health
work or the volume of their services.
Data on the number of physicians employed at least parttime in school health work, and on the ratios of such physicians
to the pupils served, are available in the surveys reported by
F. W. Hubbard (1950), Smith (1951), Weaver (1954), and
Schlossand Hobson (1956). These studies show that well over
90 percent, and perhaps over 95 percent, of the school physicians
are employed on a part-time basis, but the reports do not indicate
the amount of service that the part-time physicians provide.
The Acqdemy study
Although no breakdown of full-time arrd part-time physicians was attempted in the report, the study of child health
servicesconductedby the American Academy of Pediatri cs (1g4ga
and b) yielded the best information available on school physicians.
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The study also obtained important information on several other
aspects of school health, which were set forth in detail by J. P.
Hubbard and others (1949).
Numbersof physicionsqnd nurses
The data on school physicians were obtained through State
and local health departments. Their staffs canvassed all of the
public elementary schoolsin the country, thus insuring a response
rate of practically 100'percent.
In this survey, which for brevity is usually termed the
Academy study, school physicians were defined as those who
conducted, in the schools, regular or special examinations of the
children for purposes other than athletic participation. Such physicians totaled nearly 8,000, including approximately 1,600 health
officers, 6,000 general practitioners, 2b0 pediatricians, and 1b0
other specialists.

PHYSICIANS
AND NURSESPERlOO,OOO
CHILDRENIN PUBLIC
ELEMENTARY
SCHOOLS,I946
United
States1
Total physicians ------Heaith officers
General practitioners
Pediatricians and other specialists ----------------- -----Total nurses .__
Full-tinre nurses
Part-time nurses -_---

Urban 1

44
o

Rural 1

t)

43
a

2

T7
1
44

25
40

4t

35

l To obtain the rates in the column headed
"United States," the number
Jseg ^t^e1!) of person_ne-l
_in each of the categories at the left was multiplied
by 100,000 and divided by 18,000,000,which- was the average of the enlroilnlents in public elementary schools in the school years 1945-46 and.7g46-47.
The denominators used for the columns headed il]rban" and ,,Rural" were
11,420,000and_6,580,0_00,respectively. These urban and rural groupings are
the areas which are designated resfectively as "metropolitan-idja6ent"', and
"isolated" in the report of the Acariemy study.

These flgures were obtained in 1946. Today the absolute
number of participating physicians is probably greater in all four
groups. Yet, with the possible exception of the "other" specialists,
it is unlikely that the relatiae frequencies of the groups have
changed much, either in relation to each other or in relation to
the school population served.
For the school physicians identified by the study, the rela-
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tive frequenciesper 100,000children in public elementaryschools
during 1946are shown in the aecompanyingtable, which includes
the rates for urban and rural areas as well as for the eountry as
a whole.
The table also showsrates of the sametype for the 4,440
full-time and 7,280 part-time nurses whom the study, through
the sameprocedure,identifiedas servingpublic elementaryschools
in 1946.
The differencesbetweenthe rates for the urban and rural
areas are marked, but are not too surprising in view of the
urban-rural differencesknown to exist for other public health
activities.
The rate of 44 physicians per 100,000children means
that there was one participating physician,usually part-time, for
each2,200enrolledchildren. The nurses' rate of 6b per 100,000
childrenmeansthat one full-time or part-time nurse was engaged
in schoolhealth work for each1,500enrolledchildren.
Hours of medicol service

I
I

)

However, these ratios, like the rates per 100,000 pupils
on which they are based, are of doubtful value because of the
uncertain meaning of the term "part-time." The important question is not how many different individuals provide service, but
how much service they provide. A limited amount of information
on the latter question is available from the Academy study. Although it is the only information of its kind available, it is worth
examining less for that reason than for its relevance to the problem of obtaining better information in future surveys.
The previously noted breakdown of the 8,000 physicians
serving in public schools indicated that nearly four-fifths were
general practitioners or pediatricians, and we may believe that
about the same proportion holds today. Moreover, the proportion
is probably similar in non-public and public schools. It is thus
apparent that the bulk of the medical service in schoolsas a whole
is provided by general practitioners and pediatricians. With the
exception of a few individuals who are full-time supervisors, such
physicians serve schools on a part-time basis. This means that
practically all of them are engaged concurrently in private practice.
In another part of the Academy study, a schedulewas sent
to each of the 75,000 general practitioners and 8,500 pediatricians
engaged in private practice at the time of the survey. One section
of the schedule included the question: ',During the past month
how many hours did you spend in school health services?" The
study thus sought to obtain the total hours of service provided
by all general practitioners and pediatricians serving part-time
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in both publicand non-publicschools.As alreadynoted,this service
did not representthe total of physicians'servicesprovidedin the
schools,but it was much the largest part.
Only half of the general practitioners and two-thirds of
the pediatricianscompletedthe section of the schedulethat includedthe questionon schoolhealth. But if we arbitrarily assume
that the averagenon-respondingphysicianspent as much time on
schoolhealth as his respondingcolleague,and if we allow for
certain seasonalfactors, the data indicated that 2,450,000hours
of servicewere provided.Sincethe survey mainly concernedthe
calendaryear 1946,the hours of serviceare best related to the
averageof the enrollments (both public and non-public) in the
schoolyears 1945-46and t946-47,which was 20,300,000
children.
yields .12 hours per child as the
The ratio 2,450,000/20,300,000
average amount of medical service provided in the schoolsby
non-supervisorygeneralpractitioners and pediatricians.
Relevqncefor q future survey
Considering the fact that only a minority of children need
attention in any one year, and the fact that the physician's role
in the school is mainly to conduct, verify or improve the case finding and not to provide treatment, an average of .12 physicianhours per child is a very substantial amount of service. If this
figure could be confirmed by sound survey methods, and if it
could be shown that the participating physicians have, on the
whole, training and experienceappropriate to their work, we could
feel sure that the keystone of school health services was firmly
in place. But the figure .12 hours per child should not be relied
upon at all until it has been checkedby adequate survey methods.
An adequate survey would be designed to insure a high
response rate and to reduce dependenceon memory. The survey
would cover not only the services of general practitioners and
pediatricians, but also the work done for the schools by health
officers and other specialists.
For these purposes it would be desirable to set up four
equivalent samples of school districts, each one covering both
urban and rural areas, and to use a different sample for each
quarter of the school year. At the end of each quarter the schools
in the particular sample would be asked, preferably by interviewers traveling directly to the schools,for the number of hours
of physicians' services that were provided to the children through
the schoolhealth service. So far as possiblethis information should
be ascertained from records.
It would be very desirable to obtain breakdowns of the
hours of services according to the kinds of training the physicians
have received, and also according to the amounts of experience
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they have had in school health work. Such questions are at least
as important as the commonly used questions regarding administration and financing of the programs by education or health
agencies,although those questions warrant inclusion also.
Nursing services
The same survey should, if possible, obtain analogous information on the services of school nurses. A variety of information relating to that subject is already available, but it badly
needs to be supplemented with data from special surveys.
The most recent of the annual reports on nurses by the
Public Health Service (see its "Census of Nurses") shows that,
in Continental United States during L955, approximately 7,730
nurses were employed by school boards, while about 12,270 nurses
were employed by local health agencies, some of which operated
in combination with voluntary agencies.
We may assumethat the great majority of the 7,730 nurses
employed by school boards are full-time employees,and that they
are roughly comparable with the 4,400 full-time nurses identified
in 1946 by the Academy study (see above). However, we do not
know how many children were served by the full-time nurses
employed by schoolsin 1946, 1955, or any other recent year.
Concerning the t2,270 nurses employed by health agencies
in 1955, no estimates seem to be available for the country as a
whole regarding either the time they spent on school health or
the number of children they served.
For both the nurses employed by school boards and those
employed by health agencies, the 1955 report gives valuable information about the academic and public health training which
the nurses have received. However, it would be desirable to find
out in a future survey how much training or experience each
group has had in work with school-agechildren. Finally, it would
be important to learn how long the nurses have been with the
schools where they are found at the time of the survey, since it
is well recognized that continuity of service contributes to the
effectivenessof a nurse's follow-up work.
Using data from the same series of censuses. Tibbitts
and Levine (1953) showed that during the 15-year period 198?52, of all public health nurses, the proportion employed by local
health agencies showed a moderate rise from 44 to EL percent,
while the proportion employed by school boards rose comparatively
rapidly from 20 to 29 percent. The decrease for the non-official
agencies was from 34 to 18 percent. These figures are of background interest in connection with the problem of providing school
nursing service, but they leave us without a clear picture regard-
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ing trends in the amount of that service, per child, which has
been available through either school boards or health agencies.
Dentql services
A recent survey sponsoredby the American Dental Association (see Moen, 1955) has provided important new data on school
dental programs. Questionnaires were sent to the school superintendents in the 3,530 cities having over 2,500 inhabitants in
1955. The response rate was 63 percent. Of the respondents, 60
percent said they had programs which were "using in any way
the services of dentists, dental hygienists, or dental assistants."
The findings noted below are based on the replies of the 1,840
superintendents (60 percent of 63 percent) who reported prog:rams.
The survey indicated that in 74 percent of the programs
dentists were performing, at intervals of one, two or more years,
inspections of the teeth of all children in the schools concerned.
Since this practice is often thought to be a poor use of dentists'
time, it is perhaps encouraging that only a third of the time,
or in only 25 percent of the programs, dentists were performing
such inspections every year.
Dental hygienists were performing such inspections at
various intervals in 29 percent of the programs, and in nearly
half of those programs the hygienists' inspections were given
annually. The published figures do not show how often the inspections by dentists and those by hygienists were done in the same
schools.It is nevertheless clear from the two sets of figures that
inspecting is a very common activity in school dental programs.
To the extent that the findings from inspections are used
to keep the school, the parents, arrd the children informed about
the program's results, the inspections are of course an important
evaluative activity, as will be discussedlater (section b). unfortunately, the superintendents were not asked whether the results
of dental inspections were used in evaluating the programs. The
survey did, however, bring out the rather surprising fact that,
following the inspections, the children are referred to private
dentists in less than half of the programs where inspections are
carried on. Thus, except in relation to evaluation, the usefulness
of the inspections is uncertain in many programs.
In 8 percent of the programs, fluoride treatments were
given by dentists. In another 72 percent, the same treatments
were given by dental hygienists, who devoted about 40 percent
of their time to this work.
Additional forms of dental treatment, including fiilings
and extractions, were given to underprivileged children in 44
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percent of the programs. In another 11 percent of them, such
treatment was available for children whose parents ,,requested
the service."
In reply to a question regarding the locations in which
the inspecting and other dental services were performed, school
buildings were named by 77 percent of the superintendents, while
20 percent specified private dentists' offiees,and 16 percent men,
tioned a health agency, a community clinic, or some other place.
The figures total over 100 percent becausesome programs utilize
more than one location.
Asked whether children were excused from school to go
to private dentists, 92 percent of the superintendents said ,,yes."
In part this may reflect favorable effects of recent efforts to get
all schoolsto adopt a "released time" policy for dental care (see,
for example,Mencznet,1954a and b).
Although the report of the survey does not mention the
numbers of full-time or part-time dentists, hygienists, and assistants who were participating in the programs, those numbers could
be estimated, if desired, from the percentage distributions of
personnel that are included in the published results. However,
it is perhaps just as well that the numbers of personnel were not
cited, since most of staff members r /ere part-time, and the amounts
of service they provided in the various programs were not ascertained.
Hours of dentol service
For information on the amount of dental treatment we
must turn again to the study of the American Academy of pedi_
atrics (1949b and c). Except that it did not cover the work of
dental hygienists, the study yielded comprehensive information
on the volume of dental care that children receive, both in public
clinics ahd in the offices of private dentists. Since this part of
the Academy study was not directly concerned with schools, the
data were related to child population data rather than to school
enrollments.
Each community dental clinic, whether tax-supported or
voluntary, and whether in a school or elsewhere, was asked to
estimate the "dentist-hours of service" given to children under
age 15 throughout a l2-month period. Some g20,000 hours were
reported, with 28 percent given by voluntary organizations and
72 percent by schools and other tax-supported agencies. These
figures represented practically complete coverag:e of the community dental clinics, which were eanvassed by staff members
of local health agencies in the same way as the schools were canvassed for the data on numbers of physicians and nurses.
By far the greatest part of the 920,000 hours of ,,clinic,,
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eare-probably about 850,000hours-went to an estimated 630,000
children aged 5-14, almost all of whom were underprivileged.
The average number of hours per school-agechild receiving the
clinic care was therefore about 1.3 hours (850,000/630,000)per
year.
The 630,000 children who received the clinic care were
only a small fraction (1/35) of the 22,000,000children who were
of ages 5-14 years. What of the dental care received by the remaining 21,370,000childreir, who were not served by the tax-supported
or voluntary agencies?
To obtain data on that question each of the 66,000 dentists
in private practice was asked to record, for one day, the humber
of hours of service given to patients of specified ag:egroups. The
dentists were assigned different days on which to report, and the
days were randomized to include weekdays, Sundays, and holidays
in due proportion.
The response rate was only 43 percent, and it is unfortunate that steps were not taken to raise it. If, however, we
assume that the non-respondents gave as much service as the respondents,the data indicated that 17,780,000hours per year were
spent on patients aged 5-14. Thus the average amount of time
spent per school-agechild in the non-clinic group may be estimated
as .8 hours (17,780,000/2L,370,000).If a sample of the nonrespondents had been queried, a sounder estimate would have
been obtained, and the result might have been somewhat less
than .8 hours. We can say, in any event, that the obtained figure
was strong evidence that the average child in the non-clinic group
received considerably less dental care than the 1.3 hours which
the average child in the clinic group received.
Especially with respect to non-clinic children, it is known
from the study of Klein and Palmer (1940) that some of the children in that group receive much attention while others receive
little or none, and that the differences in amount of care are
markedly associated with the parents' income levels. Therefore,
if the data for the non-clinic group had included separate figures
for children in families above and below median income, the
results might well have shown, say, that scarcely .4 hours of
service was provided for the average child in lower income families, while 1.2 hours or more was provided for the average child
in the higher income group. The data obtained in the dental part
of the Academy study are thus consistent with the generalization
made in respect to other aspects of health care-that substantial
care is received by members of families whose income is either
very low or above average, while inadequate care is received by
the group whose incomes are not quite low enough to make them
eligible for clinic care.
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"Profile" surveys
A series of surveys of a different type began with the
American Child Health Association's study of health conditions
in 86 cities (Palmer, 1925, and Palmer and others, 1^g2b).The
Association sent teams of surveyors to all cities having 40,000 to
70,000 inhabitants. Using a scheduleof several hundred questions
arranged under 84 headings, the staff gave attention chiefly,
though not exclusively, to child health services. The surveyors,
report is of interest now mainly for the remarkably ,,modern,,
notes, so to speak, which were struck in the descriptions of individual cities. In the same vein as today,s discussions,the 192b
report stressed the need for better cooperation between schools
and parents, the need for better cooperation between school physicians and private physicians, and the lack of a rational basis for
many of the city-to-city variations in child health services.
In the light of experience with the original schedule, the
surveyors were able to develop a new form covering the more
significant questions under 11 topics. For each of the 86 cities.
it was possible to re-cast the survey data in terms of the new
form. This made it possible to chart each city's ,,profile,, on the
11 topics. When these profiles were sent to the participating
cities, some of them were able to use the material effectivery in
budget justifications.
The principles evolved in this work were applied later
(1941) in an extensive revision of the ,,Appraisal form" which
the American Public Health Association had developedfor studying community health programs. That form developedinto a whole
set of forms called the "Evaluation schedule." It was designed for
use with what were termed ',Health practice fndexes,', which
were essentially an extension of the ,,profile,, idea developed
in the study of 86 cities.
Beginning in 1941,interestedlocal groups used the Evalua_
tion schedule to obtain and report to the Association on many
different kinds of statistical rates in their communities. In the
rndexes, all of the rates of a given kind from the various communities were presented on a single page, with a horizontal line
representing each community rate, and with the lines ranked in
order of size. when the completed charts were sent to the participating communities, each one could readily see where it stood,
compared to other reporting communities, with respect to whatever rates it had sent in.
About 10 percent of the Evaluation schedure was devoted
to "School Health," and this section was one of the most popular
parts of the schedule. some 16 items in that section called for
rates that were fairly easy to obtain as percentages,and 20 other
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items could be used in the manner of a check-list, with scoring
simply in terms of the presenceor absenceof particular conditions
or practices in the school health program (see Palmer, 1951, for
a full description of the scoring of this and other sections of
the schedule). The selection and phrasing of the material indicated
that the authors subscribed to most features of the Astoria plan
of school health services (Nyswander, t942).
When the last of the Indexes, or chart reports, was published in 1950, over 200 communities encompassing about 21
million people were reporting to ttre Association on at least some
parts of the Schedule. However, for reasons that arc not clear,
the process of collecting the rates was terminated after publication of the 1950 Indexes. In 1954 the Association completed a
drastic revision of the forms in the old Schedule, which was renamed "Guide to a Community Health Study." In the new section
on school health services,emphasis on the principles of the Astoria
plan was continued, but with much less attention to statistical
matters. The main elementsof the revised section were statements
regarding desirable school health practices. The Schedulewent on
to ask whether those practices were being followed, and provided
space for writing essay-type statements on how local conditions
might be improved.
Cost dofq
The available information on the cost of school health
services is unsatisfactory, but is well worth reviewing to bring
out problems needing attention in future studies. Sketched below,
in increasing order of importance, are four such problems.
Publicversusnon-publicschools
Most of the available data on school health expenditures
are for public schools,and relatively little is known about
expenditures for the 15 percent of school children who are in
non-public schools.
However, there does not appear to be substantial reason to
assume that a marked difference exists in per-pupil expenditures
of the two groups of schools. The question would therefore seem
to be a low-priority problem. Nevertheless,as opportunity permits,
the question ought to be studied in a small-scale special survey
or in connection with some large survey.
1

Elemenloryversus secondoryschools
Another not-too-serious problem concerns the fact that, in
reporting on expenditures for health services, school systems usually provide the data for the elementary and secondary
2

35
I

I

Provided by the Maternal and Child Health Library, Georgetown University

grades combined, and, on a national basis, no data are available
regarding expenditures for the elementary grades alone.
It is known that, on a per-pupil basis, expenditures are
larger
much
for the elementary than for the secondary grades
in almost all school districts. This consideration, together with
the fact that the elementary children comprise a majority of
the total group, means that the average per-pupil expenditure
in the elementary grades alone must be only a little higherperhaps by some 10 percent-than the average per-pupil expenditure for the elementary and secondary grades combined.
Heqlth deportmentexpenditures
A more serious problem to be reckoned with in future surveys concerns the fact that most of the available figures
on school health costs represent expenditures made by the schools
alone. It is known that, in many if not all of the States, eonsiderable amounts are spent for school health services by health agencies, and yet no estimate of the overall extent of their contributiorr
is available.
The school is clearly the most convenient place for assembling information about funds expended from both sources, and
a recommendation in accordance with that principle was made
in a handbook on school accounting procedures issued in 1g48
by the Office of Education and the Association of School Business
Officials (see Foster and Akerly, 1948). It was recommendedthat
schools should not only keep a record of their own expenditures
for health services, but, wherever a health agency also expended
funds for that purpose, the school served by the health agency
should ascertain, and keep a separate record of, the contribution
made by the health agency. It was pointed out that this procedure
would permit the collection of data on school health expenditures
that would be comparable from one school system to another.
A coordinate proposal was included in the handbook issued
a few years later by the Office of Education and the National
Council of Chief State School Officers (see Reason and others,
1953). This handbook contained recommendations as to the kinds
of information which state education departments should coilect
from local school systems. One of the recommendations was that
the State education departments should collect, in separate categories, the expenditures which the schoolsand the health agencies
made for school health services.
At some time in the future, data in line with these recommendations may become available for a Iarge number of States.
At present, however, the available data on the amounts which
health agencies are contributing to school health services are too
sparse to give useful indications of the national picture. The latest
3
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schoolyear for which data havebeencollectedis 1953-54.As part
of its regular biennial survey covering that year, the Office of
Educationaskedthe Stateeducationdepartmentsto furnish tabudescribedabove.
lations in accordancewith the recommendations
and the District
Vermont,
that
only
Oklahoma,
showed
The results
amountsspent
on
the
data
to
collect
been
able
of Columbiahad
thereEducation
of
The
office
health
agencies.
for schoolhealthby
publish
in
category.
figures that
fore did not
The report of the survey (see Schlossand Hobson,1956)
neverthelessgave the expendituresmade by the schoolsalone.
for the 40 statesthat responded
Thesefigurestotaled $58,269,000
to the questionconcerningexpendituresmadeby schools.
To seewhat an expenditureof this sizemeanson a per-pupil
which
by the figure 21,630,000,
basis,we may divide $58,269,000
was the total averagedaily attendancein the schoolsof the same
40 Statesduring the sameyear (1953-54). The quotient is $2'70''
This representsthe per-pupil expenditure for health services
which was madeby the schoolsalonein the 40 States.If the same
type of data were available from all of the States, it is likely
that the per-pupil figure would still be closeto $2.70.
As noted in our discussionof problem 2 above,all such
data arc for the elementaryand secondarygradescombined.To
obtain a rough estimateof the per-pupil expenditurein the elementary gradesalone,we may increasethe figure $2.70by some
10 percent.We thus arrive at approximately$3 as an estimate
of the per-pupilexpenditure,madeby the schoolsalone,for health
servicesin the elementarygrades.
Physicoleducqtionexpenditures
Lest our discussion be burdened with too many problems
at once, we have spoken of expenditures for school "health
services" as though we could assume that practically all of the
funds reported in this category were spent for health services
alone. However, the correctness of that assumption is open to
serious doubt. This circumstance seems to be the most difficult
of all the problems involved in judging school health costs.
The obstaclesin the way of obtaining precise information
on this question are illustrated by certain findings in the survey

4

z In using average daily attendance rather tlan enrollment as our divtsor,
we have Tollowed' the uiual practice of the Office of Education. It should be
noted that enrollment figuris are always larger than figures for average
dailv attendance. If. therefore, we had used enrollment rather than average
attendance as our divisor, we would have obtained less than $2.70 as
daily-per-pupil
the ^amdutti expenditure, and the smaller quotient rvould not -represent the
explnded pei child actually pr-esent in the schools' day-to-day
iutt
operations.
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of urban schoolswhich Hubbard (1950) conducted for the National Education Association. One part of Hubbard's survey concerned
personnel engaged in health services, as distinct from personnel
engaged in physical education or recreation. On that part of the
survey only a fourth of the superintendents who returned the
questionnaire were able to furnish information which Hubbard
considered acceptable. The survey also asked for information on
erpend,i.turesfor health services, as distinct from expenditures
for the other two functions. The answers to this question were
even less satisfactory than the answers to the questions regarding
personnel, and Hubbard could only report that the survey ,,failed
to produce the type of information desired,, regarding: expenditures for health services alone.
The trouble arises becausemany schools administer health
service, physical education, and recreation as coordinate parts of
one program. This, of course, is what the schools have long been
encouragedto do by authorities in the field of school health services. It was not the intention of those authorities that the tying
together of health services, physical education, and recreational
activities should extend to school aecounting practices. But apparently no official recommendation for the separate accounting of
health serviceswas made until 1948, and by that time many school
systems had becomeaccustomedto grouping together the expenditures made for health services and various other activities relating
to health.
A contribution toward correcting this situation was included in the 1948 handbook by Foster and Akerly (see above).
They specifically recommendedthat "all costs for physical education or health instruction, including physical examinations, tests,
and weighing that are considered part of the instructional program, should be charged to instruction,,' rather than to health
services.The later handbook by Reasonand others ( 1gb3) included
essentially the same recommendation, and added the practical suggestion that, when a staff member is engaged in providing both
health service and physical education, the school should either
prorate his salary, or "include the salary under instruction if more
than half the work load consists of teaching."
If and when most school systems follow these recommendations for the separate accounting of health services, it is likely
that this problem, like problem 3, will be resolved. However. all
experiencewith State reporting systems indicates that they cannot
be changed rapidly, so it is unlikely that satisfactory data will
become available in the immediate future. A thorough check on
the present situation has not been attempted by the reviewer, but
he has looked for the pertinent information in a number of the
recent reports of State education departments. He has found that,
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in at least some instances, the figure given in the State report
as expenditure for "Health promotion," "Health, physical edueation and recreation," or "Health services and other coordinate
activities" was the same or nearly the same as the figure which,
in the Federal biennial survey, was reported as expenditures for
"School health services."
If a substantial number of States are likewise continuing
to report the total spent for health services and one or more other
activities as the amount spent for health services alone, it is
obvious that the figures available from the biennial survey are
biased in the direction of overstating the expenditures actually
made for school health services.
This direction of bias is, of course, the opposite of the
direction concerned in our discussion of problem g, which dealt
with the lack of national data on the expenditures made by health
agencies for school health services.
Although there is no sound way of judging which of these
two biasing conditions is the larger, there is reason to suspect
that both of them are sizeable,and that they may, to a considerable extent, cancel each other's effects. Indeed, it seems very
likely that, if accurate allowances could be made for bofD biases,
the figure $3 would not be lowered to less than S2.?b nor raised
to over $3.25.
Thus, pending an adequate sample survey (see page 29)
which not only covers funds contributed by both schools and
health agencies, but which distinguishes clearly between funds
spent for health services and funds spent for health-related activities, it seems fairly sound to use $3 as a working figure for the
per-pupil expenditure for health services in elementary schools
of the country as a whole.
"Bockground" fqclors
Since school health services are frequenily regarded as an
expensive type of public health activity, it is worth while to relate
the approximate per-pupil cost, which we have estimated as something like 93, to the per-capita cost of public health work as a
whole.
Expenditures
for public heqlrh
The annual report on selected civilian health programs
compiled by the Social Security Administration (195b) shows
that, for the United States including its outlying parts, a total of
$984,000,000was expendedin the year 1g53-b4 on ,,community
health services."
This category includes the programs of Federal, State and
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local health agencies,crippled children's programs, maternal and
child health programs, and the services furnished to public and
non-public schools by health departments. It does not include
the health services which public and non-public schools finance
from their own budgets. To remedy that omission, it seemsfair to
increase the published figure of $984,000,000by about $70,000,000.
(The latter figure is a rough estimate made by the writer, with
consideration of the. fact that, in 40 States, the public schools
spent a total of $58,269,000.) It should be noted that even if
the estimate of $70,000,000is in error by as much as 910,000,000,
the effect of that error amounts to less than 1 percent in the total
$1,054,000,000(i.e., $984,000,000plus $70,000,000).
Since a sum of approximately that magnitude was spent
in 1953-54 for civilian health programs in continental United
States, Alaska, Hawaii, Puerto Rico and the Virgin Islands, the
proper base for obtaining the per-capita expenditure is the total
civilian population of the same areas on January 1, L954, which
was 165,529,000.Using this as the divisor yields $6.32 as the
per-person cost of public health work.
In this light the estimated per-pupil cost of gB for health
services in elementary schools does not seem excessive, even if
we grant that school children are recipients, not only of those
particular services, but also of considerable health service from
the many other public programs included in the per-capita
expenditure of $6.32.
However, opinions as to whether school health costs are
large or small are likely to be affected by the background flgure
against which those costs are judged, and the size of the background figure depends on the definition of public health used for
the purpose. The definition which we employed in computing the
fig:ure $6.32 not only excludes health programs for veterans and
other military-related health programs, but it also excludes
public programs of hospital care, hospital construction, medical
care, medical rehabilitation and "health expenditures made in
connection with public welfare." Clearly, if some of these programs had been included in our definition of public health, the
cost of school health services would have appeared a good deal
smaller, relatively, than in the comparison made above.
The effect of background figures is especially striking at
the local level, where they sometimesgive rise to serious misunderstanding. If a school'shealth service is provided by the local health
department, the budget of that department becomes, naturally
enough, the background figure against which the school health
costs are judged. But, as Mountin and Haldeman (lgb3) have
stressed, the health department's budget usually covers only a
part of what the community is actually spending on public health.
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That is, for the administration of certain activities which should
be consideredas part of the public health program, the eommunity
gives control to other units of government, and the expenditures
made for those activities do not appear in the health department's
budget.
The result is that, for purposes of judging school health
costs, health department budgets are misleading. Community
leaders concerned with child health may or may not have fully
understood why this was so, but the fact that school health costs
appear high in relation to health ddpartment budgets must have
been obvious for a long time, and, almost certainly, that situation
is one of the reasons for the slowness with which the jurisdiction
of school health work has been changed from school boards to
health departments.
We may add, in anticipation of the discussion of a survey
by Moss (1945) in the next Section, that she fouhd the jurisdictional problem was well solved where the school's budget included
the funds for health services, but with the money earmarked for
purchasing all or most of the services from the local health department. This may not be quite as good as Britain's solution of the
jurisdictional problem through making one man responsible for
two jobs (Henderson, 1955), but it is clear that, for American
conditions, the solution noted by Moss merits wide consideration.
Expendituresfor schools
The amount spent, per pupil, for all phases of schooling
provides another important type of background figure. Schooling
can be regarded as the investment of certain kinds of effort in
the making of future citizens, and school health services can be
considered as one of those kinds of effort. How large is the effort
which is being invested, through the schools, in health status,
compared with the total effort being invested in the schools?
The previously mentioned report of Schloss and Hobson
showedthat, in 1953-54, current expenditures (exclusive of capital
outlay and interest) made by the public elementary and secondary
schools in the country as a whole amounted to 9265 per pupil.
As noted earlier, data are not available on a national basis for
elementary schools alone. However, certain information is available regarding the per-pupil expenditures made, separately, by
the elementary and secondary schools in several hundred cities
(see Herlihy, 1955). The figures available from the cities are for
instruction only, but that category accounts for the greater part
of all current expenditures by schools.The information from the
cities indicates that in 1953-54, the per-pupil instructiotml expenditure for elementary schools alone was about 22 percent less
t€
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than the corresponding expenditure for elementary and secondary
schoolscombined.
Even if we assume that the national figure $265 should
be reduced by somewhat more tban 22 percent to make it reflect
the per-pupil expenditure in the elementary schools alone, the
reduced figure would still amount to about $200.
We may thus conclude that the per-pupil expenditure of
about $3 for school health services accounts for less than2 percent
of the total current expenditure made per child in elementary
school.
Itrformation on expenditures is of consequence,and more
detailed figures should be obtained if possible in a future survey.
But whether the amount spent on school health services is considered high or low in relation to other expenditures, the more
important question is whether school health services are effective
for their purpose. The remainder of this review is addressed to
that problem.

l"'
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THEUSEOF EXPERT
JUDGMENT
STUDIES employing "expert judgment," as used here,
include studies rvhich rely on statistical or other information that
is available from first-hand inspection, interviews, or existing
records, as distinct from information obtainable only by re-examining the children concerned or through controlled experiments.
Although the difference between the reports covered in the
preceding section and someof those to be reviewed here is a matter
of degree, we have tried to include in this section only those
survey-type studies where the chief intention was evaluation, and
not simply fact-finding with a view to its possible use in evaluation.
Evaluative reports relying mainly on expert judgment fall
naturally into studies of State programs and studies of one or
more city proglmms. It is convenient, and possibly of some special
interest, to review in chronological order the reports under each
heading. The studies to be consideredare heterogeneousin nature.
In part this arises from the fact that we have selected studies
representing a wide range of approaches and findings. It also
appears, however, that heterogeneity is characteristic of the
studies relying oh expert judgment, especially where only a few
experts are used.
Evoluqtions of Stste progrqms
Mqssqchusetts
lf

The first study of school health in this country was initiated
by Horace Mann and was the prototype of several later studies
utilizing expert judgment. About 1838, soon after he was made
secretary of the Massachusetts board of education, Mann wrote
to schoolboards throughout the State, asking:for reports on physi-
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cal conditionsin the schoolsthat might be affecting the children
adversely.Probably at Mann's suggestion,the siate board of
educationasked william Alcott to evaluate the materials sent
in from the local districts. Alcott was qualifiedfor the task, not
only becausehe was a schoolmaster,
but becausehe had a special
interest in medicine,as evidencedby the fact that he obtained
a medicaldegreea few years after publishing his evaluationof
the material collectedby Mann.
Most of Alcott's report (1940) was a recitar of the schools,
deficienciesin respectto space,heating, ventilation, toilets, and
seating.The presentationwas interspersedwith claims,chieflyon
a priort, grounds, that the physical inadequaciesof the schools
were having quite seriouseffectson the children's health or behavior.s
From a historical viewpoint, the most important part of
Alcott's report was his plea that a large city should conductthe
experiment of having physicianscontinuousry"watch over the
physical education and management"of school children.
For,
he said, "rryhereverlarge massesof people,whether children or
adults,are accustomed
to assembre
and remain togetherfor hours
in succession,there, in the present ignorance of mankind in
regard to the natural laws of the creator, will be oft repeated
transgressionsof thoselaws . . and whereverthe natural laws
are thus continuously disobeyed,preachers of those laws are
required." Alcott went on to suggestthat the duties of the school
physiciansshouldincludeinstruction of teachersin selecting
indi_
sshortly- befoTlethe publication of
Alcott's report, Lorinser (1g86) visited
50 schoolsin Germanv and.wrote rr*oliJ
on ,;pi6i..tiir?;".'hild""r,'.
health by having their study id; ";rd ;;;;iie "ssay
more. White sayihg he could
not-go into detail on the medicarproblemsinvotved,he ,i".iJ'"i"ri""r,ao
tound
evidencethat school work-had dtar-inE-eiiec* oir-1r,J-bi;;i;;;'i'igestion,
and even on reproduction. -LorinseilJ ;;b:or; #;
o"#ei'
authors
"a'iiriety
to claim that-school work or. bad ilfi;;i;;diti;il;;;;e
"i;iJ;;;"d'
-;pli;il;;
of
maladies, including myopia, goitre, sJo[osis,
These claim-s.n'eti: i_eiiewealv^ tt
""i-.[l"Ju.'''
public health pioneer
virchow- (.1870).He pointed out ttrat"t}re--ulri-aun.u
"'iil"rtrious
was weak, and said that
not until "comparativ-estatistic.s',naa tee" coltecl"a LJi.JiiJt#i'pirysicians
could..onetell-"how far certain ai;;;*.-are
connectedwith
condi_
tions." This relieved the fea_rsof paie"G ;;a ;;ii;;i";iilil"lii".'l1l schbolover
a
rrrade. However, ir did.not_deter ciiin,wrto-i,;J-;r;;dy
p,iuiirrrio !i,
sive slatistical itudy lrsoz-j,- i"om-cii"fitiiriiig to assert that school
"*t."_
work
causedrr.rqopi.a.That aliesed-i*t ;;r;;;J
ilv-c6ir"-iiab"6l,'il* til'hrst text
on schoolhealth. as his c[ief justification ro""caitin?.i" uri'i"i-'ooj,
tJ;;r;r"v
school physicians.
,,comDaratil.e
Virchon"s suggestionregardinf
statistics',was taken up
all too lilerally by a number of=autho-rs.-An;;";p[
fi;;rr;;
oi ,,"u"r,
"f
wastb,;_!t-r-at_d'Warri""'tiE6'sj".
T.".11'Ht_.,.:^:.gt$gl
!F!,Ig"" collected
Arfer conoucErnErncrvrduat visual inspections of 50,000 British

schodt chii_
dren. he reporte? that 11 pereni wer6 d-;i;;;t€i"-L"it""iii'rr'aiieiopment,
-;"lld
while 10.r.ercg49showed ?teficigncieJi;;ffi
1i;;";;"Ji'g"ns,"
h"
,r,d
4 percent had "nutritional" deficiencies.rn
was able to moderate the efec.ts of such -'otse*eisii--ii.A"'ly
" ""iti""ile"i;;;"d;;"trs9?i
p'"trtil;';fi
6i;
that most
of them were conducted by ,,unscientific
""b""tr.iiiing for
"exact studies" in schoolsand psychologicaliaoorarones.
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vidual children to be "presented to the medical man at his semiweekly, weekly, or monthly visits" to the school.
Thus Alcott stated the philosophy of school health work,
including emphasis on teacher observation, at least half a century
before major cities began to have programs (in the late 1890's),
and a full century before teacher observation was widely adopted.
New York Stote
Atthough significant evaluations of city programs began
to be made soon after 1900, Alcott's report seems to have been
the only important evaluation of a State program until Winslow
(1938) published his report on the effects of New York State's
law requiring annual examinations.
Accompanied by two other experts, Winslow visited 18
communities believed to be representative in respect to the areas
of the State affected by the law. Records of the school health
program were examined and extensive schedules were filled out
during or after interviews with administrators, physicians, and
nurses serving the schools.
The main conclusion drawn was that the requiremeht of
annual examinations was wasteful, and that the law should be
repealed. In place of annual examinations, said Winslow, each
child should be given "a comprehensive examination three times
during sehool life," and selective examining should be conducted
the rest of the time in accordance with the recommendations of
earlier reports, among which Franzen's 1"933study of city programs (discussedbelow) was perhaps the most outstanding.
Winslow's report probably affected laws in other States,
but it did not accomplish the repeal of New York State's law.
Moreover, Winslow's study and the Tennesseestudy to be reviewed
next failed to prevent the enactment of Pennsylvania's 1945 law
requiring: biennial medical and dental examinations.
Tennessee
Walker and Randolph (1941) evaluated Tennessee'sprogram, which had been guided for over a decade by recommendations of the State health department. Those recommendations included provisions for examining all children every two years.
As their evaluative method, the authors analyzed the records which had accumulated during the period 1930-36 in six of
the State's counties. Since the purpose of the study was evaluation
of the procedures recommended by the State health department,
the basis used for selecting the six counties was the fact that, in
the selectedcounties, the local health authorities had been able to
carcy out the State's recommendations under fairly constant
conditions.
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In all, the records of b6,000 children were studied. The
main finding was that a substantially greater frequency of uncorrected defects had been recorded for the sixth-graders of 1g80,
whose exposure to the program had been reratively brief, than for
the sixth-graders of 1g36. This was taken to indicate that the
program had been moderatery effective, although the
authors
admitted that trends in examiner "fashions,, could have accounted
for at least some of the difference between the flndings of 1gB0
and 1936.
Information in the records was also used to compute certain
correction rates, and these rates were cross tabulated with such
variables as whether the children had received preschool supervision, whether the parents had attended the examinations at
school, whether school nurses had made home visits to stimulate
corrections, and whether certain defects had been found in earlier
examinations and reported to the parents.
The tabulations showed statistical assoeiationsin expected
directions, ranging in degree from moderate to slight. The associations were interpreted as confirming the desirability of preschool
supervision and of parents' attendance at examinations, while
casting some doubt on the varue of home visits, and raising serious
questions about the desirability of biennial examinations.
In general, the study findings did not seem unreasonabre.
But, for the degree of conclusivenesswhich the data could carry,
it was unnecessary, and it was rather wastefur of professionar
time, to tabulate data from such a rarge number of records.
Cqliforniq
california's program was surveyed and evaruated by Moss
(1945). she sent an extensivequestionnaireto the
state,s 40 fulltime local health departments and obtained complete information
from 37 of them. we may take space to note onry tu,o
of her
many findings and recommendations, ail of which are of interest
in connection with the administration of State programs.
Jurisdictional problems appeared to be solved best where
the funds for school health services were made a part of
the
school's budget, but the money was tagged for purchasing
the
services from the health department. This arrangement
was
encouraged, though not required, by state law. substantial
con_
formity with the intent of this raw was reported in 10 of
the
37 health jurisdictions, and Moss found that interest in
the pran
was increasing. considering the problems noted in the discussion
of costs in the preceding section, the pran encouraged by
carifornia's law would seem advantageousto all concerned.
Moss reported that most of the State,s local health depart_
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ments had not only issued standing orders permitting nurses to
recommend treatment for, and sometimes to treat, the "nuisance"
diseases,but had also directed the nurses to inspect the children
for "gross evidence of health disorder." As will be brought out
in the discussion of screening methods (Section 5), this type of
pre-selection of the children to be examined by school physicians
is worth testing against the use of teacher observation, which is
now employed relatively often for the same purpose.
WoshingionStote
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A different method of pre-selecting the children to be examined by physicians was urged by Williams (1946) as the central
recommendation in his evaluation of Washington State's school
health program. The evaluative procedure used by Williams was
somewhat unusual in that, except for citing certain data which
were readily at hand, he relied directly on his judgment and
experienceas a physician long associatedwith school health work.
He said Washington's new medical school should select
and train "a new type of health worker for the schools," to be
called a "health examiner." He stressed that, up to the present,
most of the 6 or 8 years of training given to medical students
has been devoted to specialties that are of little or no use to
school physicians. For, he said, whenever a physician serves
schools he is "told not to assume in any way the functions of the
family physician or other medical agencies in the community."
He ealled the practice of using physicians in this way unimaginative and wasteful of professional resources.
As an alternative, Williams urged that the new medical
school select individuals already familiar with basic sciencesand
train them, as "health examiners," to detect abnormal conditions
in children. They would not be trained in treatment or diagnostic
methods but would be able to make accurate referrals to physicians, who would be responsible for all differential diagnosis. The
examiners would be part of the school's full-time staff, and rvould
therefore be "more effective (than visiting physicians or nurses)
in controlling the spread of communicable disease, by sending
home children showing early signs of contagion."
Other recommendations arising from Williams' evaluation
were relatively routine in nature, except for his proposal that
"significant facts" from the children's health records, especially
regarding any uncorrected defects, should be entered on the children's report cards along with their school marks.
Oklqhomq
Hiscock (1951o) has stated the rationale of his evaluative
methods, and has provided a good example of their use in his
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study (1951b) of child health services in eastern Oklahoma.
He believes that improved motivation toward actiorr is the most
important goal of evaluative studies. He feels experts too often
publish excellent reports only to have them forgotten becausethe
evaluative process did not sufficiently involve those who must act
on the findings.
fn eastern Oklahoma, Hiscock and his associatesset up a
large study group headed by a prominent business executive and
several leading citizens, who acted as area chairmen. Funds were
obtained from local health departments, business groups, and
voluntary organizations. The area chairmen and their committees
were guided by Hiscock's group in the kind of statistics and other
information they should seek, following procedures like those outlined in the APHA's Evaluation Schedule(discussedin Section2).
Then Hiscock and his staff aided the members of the study group
with writing a report, in such a way that they not only saw what
changes were needed but "learned about the agencies concerned
with the health of the children, and the methods that are used to
coordinate the health efforts of parents, school persontrel, health
departments, voluntary health agencies and professional associations." On occasion, too, this general procedure has the merit of
bringing out the fact that "there is a lack of coordination,"
Hiscock reports.
Believing that one important part of school health evaluation is study of the health status of the children concerned, Hiscock (1951o) considered the value, for that purpose, of statistical
rates of mortality, illness, immunization, and physical defects.
He found they were not as suitable as one might hope, and yet
he believed that they, together with information on the qualifications of the school's health personnel, should be given consideration as part of the evaluative process. He saw special need for
research looking to better "correction rates" than those which are
ordinarily available.
Pennsylvonio
In an evaluation of Pennsylvania's program, the Joint
State Government Commission (see Davis, 1955) asked outstanding experts in the State to act as an advisory panel. The panel
"developed all statements pertaining to medical practice and
medical opinion" for the study. The chief question at issue was
the effectivenessof the State law, enacted in 1945, requiring that
school children be given biennial medical and dental examinations.
The children's individual records contained information on
defects found and corrected, and this material was the first type
of statistical data considered by the panel. As we reported earlier
in the discussion of correction rates, this approach was not found
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fruitful, since the panel could establish "no significant relationship" between the data on defects found and the data on defects
corrected.
The other type of statistical information considered was
cost data. The total of all State and local expenditures made for
school health was estimated as $7,500,000in the school year L95253. The panel stressed that this figure was large in comparison
with the $2,100,000spent arrnually for the State's six other health
and health-related programs for children. Granting the relevance
of these figures, it was unfortunate that the report did not attempt
to reduce them to a per-child basis, and did not give some emphasis to the fact that the school health program was the only
program designed to serve all of the State's children once they
reachedthe sehool-agerange.
From their analysis of the available statistical and administrative information about the program, the panel members
judged that the biennial examinations were not warranted, and
that "if a portion of the funds now devoted to biennial examinations were spent in other ways, the health level of the school
population would be materially improved."
If provision were made for interim examinations of children referred on the basis of screening tests and observations by
teacher or nurse, the experts felt that three regularly scheduled
examinations in the child's schoolcareer should sufficefor ordinary
medical supervision. (We may note that the panel might have
strengthened its hand a little by pointing out that in 1941 Walker
and Randolph had recommended the same substitute for Tennessee's biennial examinations, but this was not mentioned.) Only
one routine dental examination was needed, "primarily to alleviate a child's fear of exposure to dental treatment," the panel
said.
In place of the existing fees of $1.50 for each medical
examination and $.75 for each dental examination, the panel
urged that physicians and dentists be paid for the time they
actually spent on school health work. The physicians should be
required to note degrees of severity with respect to any defects
that are not entirely matters of presence or absence.It was suggested that some form of the Cornell Medical Index (see Brodman and others, 1951) be used to enable parents to inform the
schoolabout any adverse conditions in their children.
These and other recommendations in the report were,
basically, a selection of practices regarded as desirable elsewhere,
including practices based largely on preceding judgmental evaluations. Except for the fact that some of the recommendations were
tailored to fit conditions in Pennsylvania, the panel's findings
could have been made without extensive study. This was not, of
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course, a reflection on the recommendations. But in relation to
future evaluations, the Pennsylvania study is an outstanding example of studies that raise a question as to the amount of time
a panel can profitably spend on assembling and analyzing detailed
information about a program, if main reliance is to be placed,
anyway, on expert judgment.

Evqluqlions of city progrqms
Ropeer'sstudy
Except for the 1908 study of New York City's program
that will be discussed in Section 4, the first outstanding evaluation of urban school health programs was by Rapeer (1918). He
was a school official who, for his doctoral thesis, visited 2b cities
having at least a few schoolphysicians and nurses.
Through first-hand study and observation of each city,
Rapeer was able to obtain systematic information on a large
number of variables thought to be important at that time. He
tabulated the data in a variety of ways, bringing out the wide variations that existed in school health praetices, and examining possible relationships between the practices and apparent results of
the programs.
On the whole, the tabulations showed a marked lack of
association among most of the variables considered.One of the two
possible exceptions concerned the jurisdictional problem, and the
other concernedthe value of what Rapeer called the "nurse-alone,,
plan.
Regarding the jurisdictional problem, Rapeer found indications that in most of the 9 cities where health departments ran
the school health work, the programs were less efficient than in
the 16 cities where the schoolsoperated the services. This finding,
however, was based largely on Rapeer's subjective judgment, and
in any case it is worth recalling that health departments were
relatively new and inexperienced organizations compared with
city school boards.
The information regarding the nurse-alone plan was too
sketchy to establish a consistent trend, but it led Rapeer to think
that "most of the children needing care and treatment,' could be
found by nurses, provided they were given some training by, and
worked under the supervision of, experienced school physicians.
Rapeer's study of the "defects,, found in the various school
health programs convinced him that, along with the cases of real
consequence,many unimportarrt conditions were being reported in
the schools' case finding work. He declared that it was "better
to concentrate all energies on the worst cases than to disgust
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parents and family physicians with notices of trivial ailments."
To aid concentration on "worst cases" he worked out what he
thought were reasonable figures for frequencies of defects which
a school should expect to find in large groups of children. He
believed, for example, that no more than 7 percent of the children
should be referred for poor visual acuity, while about 2 percent
might be expected to have "malnutrition including anemia," and
not over 1 percent should be found with any other specific kind
of defect. Other authors before and after Rapeer have offered
similar lists of expected frequencies-of defects, but there is little
indication that the lists have influenced case finding practices
perceptibly.
Studiesby Ayres qnd Clork
The study of Cleveland's program reported by Ayres
(1917) and the study of Minneapolis' program reported by Clark
(1921) were important examples of early evaluations of programs
in individual cities. Each study utilized a staff of experts who,
today, would probably be called administrative analysts. They
conducted the evaluations by preparing full descriptions of the
existing programs, and adding detailed recommendations based
on their judgment and on "standards" of physician-pupil and
nurse-pupil ratios current at the time of study.
The reports included considerable praise for the programs
under study. Indeed, the more or less outright purpose of the
studies was less to change the practices in Cleveland or Minneapolis than to stimulate interest in improving school health programs elsewhere. However, it may have been just as well if the
studies did not greatly affect practices in other cities. The recommendations regarding the Minneapolis program, for example,
included an elaborate system of forms for record keeping. All
experience since publication of the report indicates that the best
that could be said today about the forms recommendedin the 1"921
study is that they are object lessons in the need for continuously
reviewing such forms and eliminating parts of them whose use
is not in accord with good practice or cannot be supported with
evidence.
Phoir's study
In an evaluation of the programs of 12 Ontario cities, Phair
(1933) sent staff members of his health department to study
the children's records and to work up special correction rates.
The rates covered a 2-year period and were computed in a uniform
manner for all of the cities. Phair then compared the rates where
the programs did and did not include free treatment, and where
the nurses did and did not make home visits routinely. He also com-
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pared the rates for programs where the physicians did most of the
case finding, with the rates where all of it was done by nurses.
Finally, he compared the rates for programs which did and did
not encourageparents to attend the examinations.
The working assumption implicit in the study was that
historical accidents had led cities which were basically similar
to develop different kinds of programs, thus resulting in .,natural experiments" that were reasonably well controlled. However, Phair admitted that, especially in respect to the problem of
effects of free treatment, there was. uncertainty about the initial
comparability of the cities.
The correction rates of the various cities indicated: (1)
that free treatment was not effective "to the extent formerly
presumed" ; (2) that nurses' routine visits to the homes were not
generally effective, although the visits seemed to facilitate care
given to indigent children by charitable agencies; (B) that the
"nurse-alone" plan of case finding and follow-up was satisfactory,
insofar as the correction rate for that plan was 36 percent as
against 29 percent in programs where physicians *er" ,"rporr_
sible for the casefinding; and (4) that not much was accomplished
by having parents attend the examinations, since the coriection
rates for cities using and not using this procedure were B0 and
27 percent, respectively. of all corrections achieved in the cities
which did not encourage parents to attend the examinations, ,,60
percent had been effected without any other effort on the part
of
the staff than the original notification.',
To see whether children's pr,ogressin school was improved
by treating their defects, Phair sorted the children whose records
showed they had had defects into those who did and those who
did not receive suitable treatment. He then compared the subsequent school marks and attendance records of the two groups.
The results, he said, were "not convincing enough to justify their
inclusion" in his report. Lasily, with respect to the conirol of
contagious conditions, he found that unless an epidemic was already under way, so few incipient cases of communicable disease
were identified that he was "not able to demonstrate that the
school health staff materially aided in the control" of such conditions.
It seems to the reviewer that phair's study, although ap_
parently not well known, was among the best of the school
health
evaluations that have relied on judgment and the use of alreadv
existing information.
Frqnzen's1933 Reporl
Franzen (1gBB) summarized,chiefly through an analysis of
correlational statistics, the series of evaluative studies whlch he
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conducted for the American Child Health Association between
1929 and 1933. The main instruments of the studies were batteries
of pencil-and-paper tests and questionnaires. With them Franzen
sought to get at the habits and knowledge of pupils, as well as
policies, procedures, personnel, records, and other matters relating to school health work.
Three squads of field workers were trained in using the
battery of tests and questionnaires, which the squads then administered in selectedschoolsof 70 different cities. The findings were
put through an elaborate statistical mill, the object of which, said
Franzen, was "grouping of selecteditems and interpretation yielding the elements of school health procedures which bring school
health results." The methodology was exploratory, and, at some
points, admittedly rather arbitrary or "circular" in nature.
The conclusions stressed the importance of "eooperative
determination of procedures" by nurses and teachers; the value
of training and supervising teachers in the selection of children
for referral to physicians; the importance of having the nurses
brief themselvesthoroughly from the school records before starting out on home visits; and the need for auxiliary staff to round
up the case-history material and screening data before a physician
began examining a child.
It is true that Franzen's correlational analysis lent support
to these findings, but it seemsequally true that most of the conclusions could have been arrived at through administrative analysis
alone.
Woodruff's Report
The report of the committee chairmaned by Woodruff
(1941) was an outstanding example of judgmental evaluation of
one part of a school health program. The problem was the value
of New York City's special or "open-air" health classes.Woodruff
had been among the supervisory physicians who, in 1910-15,
were responsible for placing children in the open-air classes,and
it is therefore of considerable interest from a historical viewpoint
that his report recommended discontinuance of those classes.
Woodruff and the other members of his committee conducted their evaluation along four lines: (1) a review of the
literature on the subject; (2) a review of certain studies made
by local authorities other than Woodruff's group; (3) study of
data worked up specially for this evaluation; and (4) the narrative
reports of selected physicians and educators who were asked to
make on-the-spot visits to the classes.
Part (1) indicated that the trend of findings from previous
studies showed the special classeswere of little or no value, and
led Woodruff's group to believe that some causes of below-par
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conditions in children "may lie beyond any assistance that the
school can give."
Part (2) included corrsideration of three sets of data:
(a) the findings of one school physician's re-examinations of 130
children in the open-air classes,indicating that such children could
be helped more by other community facilities than by segregating
them in the special classes; (b) ab case histories from Nyswander's concurrent study (reviewed below), which found that ,,the
diagnosis of below' par . . obscures exceedingly complicated
conditions-medical, social, and economic"; and (c) findings of
a health department survey that had urged a different and greaily
restricted basis of selecting the children for special classes.
For part (3), Woodruff's group obtained special information on a sample of 340 of the b,000 children who were in the
city's open-air classesat that time. This information was largely
confirmatory of the various materials studied in part (2). Finally,
for part (4), consideration was given to the observations submitted by 28 pediatricians and l-6 university educators who, independently of each other, had made on-the-spot visits to a large
proportion of the classes.
The net result of this study was a ,strong recommendation
that the city dispense with the open-air classes,and that, within
the regular classes,a lightened school program be provided for
the below-par children.
Woodruff's report went on to suggest specific ways of improving the selection of below-par children and of dealing with
them in the regular classes.otherwise, however, the central recommendation of the report was practicatly the same as, and was even
built upon, findings to the same effect in earlier studies. This
raises some doubt as to whether it was necessary to bother with
the relatively expensive parts (3) and (a) of the study, when
those parts could scarcely prove more than (1) and (2). perhaps
it was hoped that the inclusion of parts (3) and (4) would make
the evaluation more convincing. ff so, that hope was apparenily
not well founded, for New York city and several other cities
continued to place below-par children in special classesfor at least
a decadeafter publication of Woodruff,s extensive report.
Nyswonder'sAstorio study
The study of New York City's program by Nyswander
(7942) was the most extensive judgmental evaluation yet con_
ducted. It is usually called the Astoria study, after the Astoria
district of Queens where the work was done. The study,s more
important recommendations, which chiefly concerned teacher
observation, teacher-nurse conferences,and parents' attendance at
examinations, are termed the Astoria plan.
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The study was characterized by common-senseapproaches.
Some of the results were of outstanding value, especially as regards methods of training school health staff, ways of gaining the
cooperation of parents and family physicians, types of record
forms, and procedures for transferring the forms from school to
school as families moved from one part of the city to another
(which about one-third of them did annually).
The study included much trial-and-error development and
testing of new techniques. However, no controlled comparisons
of alternative procedures were attempted. This being so, the interpretation of Nyswander's findings had to depend on judgment i;o
a large extent, and for that reason we have grouped her work
with evaluative studies which have relied mainly upon expert
judgment.
With respect to two important questions, Nyswander's
uncontrolled tests produced flndings of quite uncertain value. Because the study is widely thought to have provided satisfactory
evidence concerning those questions, the nature of Nyswander's
data on them deservesattention.
One question was the correctness of the very old and
respected view (flrst stated by Alcott, 1840) that teachers can
be trained to select or "pre-select" the children for school physicians to examine. To develop evidence on this question, Nyswander's staff trained teachers to keep notes on each child's illnesses,
appearance and behavior, while at the same time training nurses
to aid the teachers in the task of observing and recording. Also
included in the procedure were semi-annual conferencesof teacher
and nurse at which the teacher's notes and other information
available on each child were discussed,and a selection was made
of children to be referred to school physicians. The nurse was
encouraged to inspect at least some of the children whom the
teacher thought needed attention, but the nurse did not inspect,
even on a sampling: basis, any of the other children.
When the teachers and nurses of one school had been
trained in this procedure, they applied it to all of the children
in grades 1-8, thus seleeting 241 children. The total number of
children from whom the 24L caseswere selectedwas not reported.
The selected children were then examined by school physicians.
They found that L94, or 80 percent of the 241 children, had some
type of defect.
The same physicians examined all children in the school's
entering class, which comprised 426 children. Of them, 188 children, or 44 percent, were found to have some type of defect.
The difference between the figure 44 percent found for the
entering group and the figure 80 percent found for pre-selected
children from grades 1-8 was said to "reflest favorably on the
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value of the teacher-nurse conference." It is doubtful, however,
that this inference should have been drawn. As Nyswander noted,
it was uncertain that the entering children and the children of
grades 1-8 were comparable with respect to the proportions of
children having defects. Moreover, the figure 80 percent was of
questionablemeaning for the purpose, becausethere is good statistical reason to believe that a figure higher than 80 percent would
have been found if the teachers and nurses had simply selected
fewer children. Conversely,if the teachers and nurses had selected
a considerably larger number of children out of the total group
in grades 1-8, the physicians mighi have found that only 50 percent, instead of 80 percent, were correctly selected.
The school in which the work was done had made a special
effort to persuade parents to attend the medical examinations.
The other important question tackled in the study was whether
this effort was instrumental in getting parents to seek appropriate
treatment of the defects found.
To test that question Nyswand,er analyzed the data on
the 382 children who, in the work just described, were found
to have defects. This group comprised the 188 entering children
who had been identified by the physicians alone, and the 194
children of grades 1-8 whom both teachers and physicians had
identified.
It was found that treatment of the children's defects was
sought oftener by parents who had attended the examinations than
by parents who had not attended them. Nyswander showed this
was true by computing certain percentages.The percentageswere
valid as far as they went, but they did not yield a clear picture
of the degree of associationbetween attendance at the examination
and whether treatment was sought. To obtain such a picture we
need to consider the data in terms of the basic "scattef' or 2 x Z
table of the findings, which was as follows:

Parent
sought
treatment

Parent attendedexamination-------Parent did not-----

382
3n
62

_l
|
|

209
180
29

Parent
did
not
173
140
33

Despite the fact that neither attendance at examinations
nor the seeking of treatment concerns a "graded" variable, it is
admissable to generalize these flndings with the point correlation
coefficient, and in fact there is no better way to see how much
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relationship or association exists between the variables concerned.
The correlation computes as .07, showing that the association
is quite low.
Another adequate, if less general, way of getting at the
statistical association is to see how the 180 cases in the "both"
category, or the category of parents who both attended the examinations and sought treatment, compares with the number to be
expected in that category by chance alone. This is done by taking
320 x 209/382, which yields 175. This figure means that, simply
through chance, L75 cases should be"expectedin the "both" category. Since the 175 expected casesare nearly as many as the 180
cases actually found in that category, it is evident from this
approach, too, that the association is low.
The hypothesis under consideration is that more treatment
will be sought for the children if special efforts are made to
have parents attend the examinations. With Nyswander's approach, her flndings would not have been conclusive even if they
had shown a high correlation. But if she had found, say, a coefficient of at least .30, the results would have provided some
presumption that the hypothesis was correct. The correlation of
.07, however, is so low that it could easily arise from a tendency
for the examinations to be attended relatively often by the more
conscientious parents, i.e., by the parents who would be equally
moved to seek treatment if the school merely advised them by
phone about their children's needs.
Thus the Astoria study did not prove that case finding
was relatively efficient with the teacher-nurse method of selecting
children for medical examinations, or that follow-up was improved
by special efforts to have parents attend the examinations.
It is equally true that the study did not disprove either of
propositions.
those
Regarding the first of them, Jacobziner (1951)
found certain evidence that the selection of children^by teacher
observation needed to be supplemented by examinations of all
the children every few years, but his data were not conclusive. As
regards efforts to have parents attend the examinations, the
practice might be made more effective than it was found to be
by Phair and Nyswander, if attention were concentrated on the
parents of entering children and parents who fail to seek treatment for severedefects. It is possible,too, that the casefor encouraging attendance of all parents should be made on grounds quite
different from those commonly assumed. As Jacobziner and Culbert (1953) have pointed out, the school can make very good use
of the parents' visits "to inculcate the need for home safety and
accident prevention."
However, the more important questions left open by the
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Astoria study and its predecessor studies can hardly be solved
by further work using judgmental methods alone. There is need
for controlled comparisons that can show what procedures or
combinations of procedures may be more effective than others.
Even if such comparisons should reveal that the more commonly
used procedures are about equally effective, that information
would represent a very substantial improvement over our present
knowledge regarding case finding and follow-up practices.
Study by Wheotley qnd others
The last judgmental evaluation that we will consider is
the study of New Orleans' program by Wheatley, Harper, Hagan
and Swanson (1950). It might be considered a model study of
its kind. The first two of the authors were pediatricians with wide
experience in school health work and public health programs.
The third author was a dentist and Federal official informed on
dental health programs, while the fourth was a nurse and State
supervisor of school nursing programs.
Certain administrative details are of interest becausethey
were virtually a part of the evaluative method. For expenses of
the study, the local council of social agencies was able to obtain
$2,000 from maternal and child health funds. A part of the money
went for the services of Elizabeth McFetridge, who was skilled
in preparing reports of studies of this nature. The four experts
gave her draft material as rapidly as it was developed,and she was
present at the frequent meetings held by the experts to work out
their recommendations. This procedure enabled McFetridge to
be writing parts of the report while the study was going on, and
a nearly final draft was ready at the end of the experts' 10-day
stay in the city.
The experts spent a substantial part of their time observing
the routine procedures actually used in the school health program.
They also interviewed the staff members, supervisors, officials of
both the public and the parochial schools, and representatives of
the local medical, dental, and hospital groups. A relatively small
amount of time was spent in studying records and accumulated
information, except as regards data on costs.
A new budget was outlined which, through a joint education-and-health authority, would provide for a moderate increase
in the amount of physician-hours of service received by the children, and a more substantial increase in the dentist-hours of
service. The dental program in the public schools was in need
of special attention, the experts said, since there was evidence
that the public school children were receiving less dental care
than the children in parochial schools.
The report recommendedthat the school physicians specify
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"which defects should have priority for correction," and that they
ignore some defects whose correction would be "desirable but
unessential." It was urged that more effort be made to have family
physicians provide periodic examinations, in order to save "public
funds which could be better spent in health services for children
who cannot afford them otherwise." Otherwise, the Astoria plan
of selecting children for special examinations was recommended.
It may be wondered whether that plan would have been recommended unqualifiedly if the panel of experts had included a school
physician from a program which ha"dused both the Astoria plan
and a plan like the one employed in Philadelphia.
Comment
From the studies reviewed in this Section it is obvious
judgmental
that
evaluation is liabte to the charge that "its results
depend on who the experts are." As judgmental studies are ordinarily conducted,the findings could usually be predicted in advance
by a neutral observer. He would not necessarily need to know what
programs were being evaluated. If given the names of the experts
chosenfor the work, he could often forecast the recommendations
by simply finding out what experience the experts have had and
what views they held before beginning the studies.
This does not mean that judgmental studies have not made
contributions, or that the general method should be discarded.
It doesmean that, wherever feasible, the method should be supplemented with other procedures, such as re-examining the children
and conducting controlled tests.
Even though judgmental evaluation will always be liable
in some degree to criticism like that noted above, studies utilizing
expert opinion can and should be made much less vulnerable in
the future than they have been in the past.
Whether the judgmental method is used alone or in combination with other procedures, there should be several experts,
and, if possible, they should represent the various professional
groups involved in school health services. However, the sheer
number of experts and the professions they represent are not as
important as arranging for the inclusion of experts with experience in programs of different kinds, especially as regards case
finding and follow-up practices.
No other step can do as much to moderate the difficulties
inherent in the judgmental method as insuring that there is representation, not only of important professions, but of important
practices as well. Some of the groups that can help with the problem of arranging suitable representation of practices are the
American Academy of Pediatrics, the American Association for
Health, Physical Education and Recreation, the American Dental
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Association, the American Medical Association, the American
Nurses Association, the American public Health Association, and
the American School Health Association.
It is likely that experts with widely different kinds of experience will have to come greater distances, on the average, than
would a group of experts with similar backgrounds. The more
broadly based panels are, however, well worth the additional
travel funds which they may require. If some other feature of
the study has to be restricted to make up the difference in cost,
it might be desirable to limit the stay of the experts, or the amounr
of money that is made available for working up special data
about the program.
A full report is desirable, but the study plans might call
for a processedrather than a printed report, if the difference in
cost will permit the selection of experts representing a wider
range of programs than wourd be feasibre otherwise. Later, a
relatively brief form of the report, containing practicaily everything that rvill be of interest to persons not direcfly concerned
with the given program, can be published in one or more of the
professional journals. some of the most important school health
evaluations have been reported only in the form of expensive
"separates" and are not generally accessibleexcept through the
time-consuming process of interlibrary
loans. ihe editors of
professional journals have often helped by seeing
that these
reports received appropriate reviews, but many editors would
prefer that the original authors re-wrote and submitted
their
studies in forms suitable for periodical publication.
whatever type of paner is set up, its members shourd be
discouraged from reporting only the recommendations on which
general agreement is reached.It goes without saying
that disagreements among the experts shourd not be dramatized in the report,
but the factual reporting of significant disagreements is a
very
different matter- Few facts or principres are as yet firmly estabIished in the field of school health, and it would be idle for experts
to give the appearance of thinking otherwise. Both the interests
of the programs being evaluated and the interests of other programs will be served best if legitimate differences
of opinion are
reported as such, perhaps with mention of factors in tire
experiencesof the experts that may help others to understand and
interpret the views presented in the report.
Although there shourd be no rimit to questions upon
which
the members of the panel should pass judgment it ttre^y
wish to
do so, it may be in order to note some kinds of proilems
tor
which judgmental methods seem particularly upp"op"iut".
one is the jurisdictional probrem, invotving questions
of
how the administrative and financial responsibilities ior
the pro-
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gram under consideration should be distributed between health
and education authorities. It is conceivable that, a rather long
time hence, optimum solutions of this problem might be aided
by controlled comparisons. For the present and immediate future,
however, communities could well seek advice on this problem from
outside experts, whose judgments should be guided largely by
the history, present resources, and future expectations of each
community concerned.
Similar factors should guide a panel of experts in judging
how much of a program's budget ghould be expended for parttime personnel as against full-time or supervisory personnel, and
in recommending the types of diagnostic aid or treatment by
specialists or clinics that are most suitable in particular programs.
In these matters as in others, the panel members could
well be invited by the local authorities to distinguish between
changes which should be made within a year or two, and changes
which, although planned immediately, would not become effective
for several years, or perhaps only when certain related community
developmentsoccurred.
Finally, the panel might be able to make certain recommendations regarding the program's case finding and follow-up
procedures. Since, however, these procedures lend themselves well
to experimental comparisons, and since there is cause for hope
that such comparisons will soon improve our knowledge of what
is effective, the panel's recommendations should be qualified to
allow for the adoption of whatever new procedures or combinations of procedures may be found optimum in future tests.

6l
I

I

Provided by the Maternal and Child Health Library, Georgetown University

SAMPLING
AND RE-EXAMINING
THECHILDREN
THE METHOD DISCUSSED in this Section was first
used in a study conducted nearly half a century ago by the New
York city Department of Health (190s). The results were exrensively reviewed a few years later in the text on school health
bv cornell (1912). After relating the flndings of the New york
city study to his own experience as director of philadelphia's
program, Cornell epitomized the re-examination method by saying
that if school health authorities wish to find out what is going
on in their programs, they should "look at the children, not at the
records."

Moior studies
The 1908 study
About 1905 New York City had begun to employ part_time
physicians to inspect all school children for physicai defeets.
Parents of children found to need care were sent reply postcards
to take to their family physicians, who were urged to use the
cards for advising the school about their findings and any treatment given the children.
The investigators saw that there was need for evaluating
not only the postcard follow-up but also the case finding on which
the follow-up efforts were based. In this respect the investigators
were well ahead of their time, and their approach deserves consideration in some detail.
The investigators first compared the reports of different
)
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school physicians working in similar schools and found surprisingly large differences in the percentages of children reported as
having defects. It was evident that the physicians had different
ideas about how severe the children's adverse conditions should
be in order to warrant reporting as "defects." However, the
investigators realized that this fact was not the only kind of
informatiorr needed to evaluate the case finding. For, even if two
physicians working in similar schoolshad reported practically the
same percentages of 'children with defects, this would not necessarily mean that the physicians were selecting the same kinds of
cases, and it would not indicate whether the regular physicians
were selecting the same casesas better qualified physicians would
select if they examined the children in the same schools.
An answer to the Iatter question was sought by having a
special glroup of physicians re-examine a sample of children who,
only a short time before, had been examined by the regular school
physician. The sample consisted of. 20 children in each of lb
schools, making a total of 300 children.
With respect to each defect, the investigators reported the
number of cases found by the regular examiners, the number
found by the special examiners, and the number that were in
common (i.e., the casesfound by both the regular and the special
examiners). It is worth stressing that, in using these numbers
to report the findings, the investigators were employing the most
economical way of presenting all of the data needed to set up
the "2 x 2 scatter" for each defect.
With respect to "defective vision," for example, the three
numbers were 72,101, and 51, in the order stated above.By subtracting these figures from 300, the following scatter is obtained:

Re-examinations by
special physicians
I
I
cg

o€)
.tr .r
O}

Examinations by
regular physicians

[

I Children with defect----[Child."o without defect---

3ool
72
228

I
|

101
51
50

€q
t;
(JE
199

2t
178

The correlation coefficient computes as .44, indicating that
so far as visual problems were concerned, the examining was
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either unreliable or the work of the regular physicians did not
always cover the same visual conditions as were covered in the
examinations by the special physicians.
Moreover, comparison of the numbers 72 and,101 indicated
that, wholly aside from the question of how many cases were in
common, the regular and special examiners were using somewhat
different levels of severity to distinguish between ,.defective', and
"normal" vision. The special examiners evidently thought that
more casesof moderate visual deficiency should have been reported
as "defects" by the regular examiuers.
For most of the other defects the difference happened to
be in the other direction. The data showed, for example, that the
special examiners thought too many cases of ,,malnutrition,, and
"pulmonary disease" were being reported by the regular physicians.
?he data indicated, however, that there was no general
relationship between the problem of whether the revel of severity
was too high or too low, and the more important problem of how
well the results of the original and special examiners corresponded,
in the sense of the overall association or correlation between the
two sets of findings.
The investigators did not attempt to prove, statistically,
that the two problems were independent of each other. But the
whole approach taken in the study shows that the investigators
realized the necessity of taking into account both the level of
severity and the extent of association with a criterion. probably
no better statement has been made about the rore of case finding
in school health services than the concluding statement of the
New York city investigators. They said the examinations should
neither "alarm parents unnecessarily" by reporting defects of no
great importance, nor "fail to find defects that are actually
present." The latter phrase reflected the investigators' awareness
that some form of re-examination procedure and an association
table appropriate to the findings were essential for evaluative
purposes.
Fronzen's"polhwoy" sludy
New York City was also the locale of several other studies
using re-examination methods, one of the best known being the
"pathway" study by Franzen (1934). He was not specially coneerned with evaluating New York City's program as such, but
wished to make use of the program to learn the reasons why children's defects "often went unattended" despite extensive efforts
by the schoolto secure care. The study dealt with a limited number
of defects for which special examining methods had already been
64

I
Provided by the Maternal and Child Health Library, Georgetown University

developed in connection with the work summarized in Franzen's
1933report (seeSection3).
The study's general approach is well illustrated by citing
the methods and results of the work done on visual defect. The
acuity of 5,132 children in the fifth and sixth grades was tested,
using a special Snellen chart. To distinguish the "defect" cases
from the "normal" children, use was made of the scoring procedure and "cut-off" score which had been found suitable in the
earlier studies.
The school health staff had already tested the same children
with the ordinary Snellen chart 6nd had applied a conventional
scoring schemeand cut-off score to distinguish defect cases.Below
is the scatter for the two sets of findings:
Special Snellen
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It was clear that the conventional Snellen's cut-off had
been set to distinguish nearly as many of the children as the cut-off
used with the special Snellen, so the two procedures were roughly
comparable so far as questions regarding level of severity were
concerned. Moreover, there was good agreement between the two
procedures as regards their overall association, since the correlation for the scatter was .?9. (For most of the other defects
covered in the study, there was less agleement in respect to
severity level, correlation, or both.)
The study gave no further consideration to the 4,420 ehil'
passing
the special Snellen test even though some of those
dren
children were wearing glasses.Instead, attention was concentrated
on the 712 children failing the special Snellen. In line with the
procedure to be suggestedlater we may note incidentally that, as
his basic study group, Franzen could well have used the 549 cases
identified by both tests, perhaps giving attention also to certain
casesin both "odd" categories inside the scatter (i.e., the 163 cases
identified by the conventional Snellen alone and the 88 casesidentified by the speeial Snellen alone).
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Among: the 712 children who had failed the special Snellen
tests, it was found that the majority, comprising B?0 children,
already had glasses. Although the study gave most attention to
the remaining group who lacked glasses,the majority group who
were wearing glasseswere not ignored. Their parents were asked
whether the sehool's follow-up work or the independent recommendation of a private physician had stimulated them to seek
eye care for their children. Two-thirds of the parents said the
school's efforts were'responsible. Moreover, a sample of 2g of
the 370 children with glasses were examined by an eye specialist
at the city health department. He found that even though most
of the children were receiving substantiar benefit from the glasses
they were wearing, glasses of a more or less different kind were
needed by all but 2 of the 28 children. Franzen pointed out that,
in some part, this finding was due to real changes which had
occurred in the children's eyes after their glasseswere prescribed.
He therefore recommendedthat schoorsroutinely test all children
who were wearing glasses as well as the children who were not.
As the first step in studying the B4Z children who had no
glasses but needed them according to the special snellen test,
a sample of 100 were tested by the health department eye specialist. He reported that 98 of the 100 children definit.ty needed
glasses,and this was taken as indicating that the validiiy
of the
special snellen test was high. we may remark that, although this
check indicated the test's validity was at least substantial, the
evidence would have been more comprete if the eye specialist had
been asked to examine equal numbers of the children failing and
passing the special snellen test and had not been told
which
children were which.
It was assumed, for study purposes, that glasses were
actually needed by all 342 of the children. To find out what had
happened to prevent appropriate care for this group, Franzen
examined the children's records and interviewed the children,s
teachers and parents.
For 67 of the children not enough information courd be
obtained to pass judgment. For the remaining ZTb cases it was
found that the cause of the trouble courd be attributed to one or
another of 9 rather complex categories or "steps,' in an arbitrarily
conceived "pathway to correction."
In what follows, Franzen,s 9 categ:orieshave been reduced
to 5 categories for purposes of summarizing the resurts, which
were reported as percentagesof the 275 children who lacked care.
The lack of care seemed attributable to some inadequacy
of the school's follow-up work in b6 percent of the cases, while
an additional 23 percent of the caseswere due to inadequate case
finding. Thus the school appeared to be at faurt over three-fourths
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of the time. In another 11 percent of the cases,family physicians
had doubted the need for care. In 8 percent the parents could not
pay for glasses, and for the remaining 2 percent of the cases'
glasseswere in process of being obtained.
Anaiogous sets of percentages were reported for various
other defects covered.in the study. The percentagesvbried markedly from one type of defect to another. The data are of much interest
provided it is remembered that only untreated cases were used
in computing each set of percentages, and that the cases with
which the schoolhad been most successfulwere left out of account.
This was admissible inasmuch as the study's main purpose
was not to evaluate the given program but to learn why defects
needing attention had not received it. Nevertheless, the results
would have appeared almost as striking, and they would certainly
have been less confusing, if the treated as well as the untreated
cases had been taken into account in any percentages or rates
computed to generalize ihe findings.
Study of Molner qnd Blqnchqrd
In their report on Detroit's program' Molner and Blanchard
(1941) gave a brief but significant account of the use of re-examinations to evaluate the work of private physicians. The latter
group had been encouragedto take over the bulk of the examining
required in the school health program, and critics were asking
about the quality of the examinations.
A sample of the children examined by the private physicians were re-examined by physicians employed by the schools,
and the findings were compared with the reports of the private
physicians. The details of the re-examinations and their results
are not given in the report, which states simply that "careful
study revealed that certain inadequaciesdid exist."
The findings were presented to the leaders and appropriate
committees of the local medical and pediatric societies. Articles
on the problem were published in the bulletin of the medical
society, and discussions were held with groups of physicians.
As a result the private physicians' reports to the school
on the findings of their examinations became more complete, and
the examining itself was "much better." Presumably this was
ascertained by further application of the re-examination procedure, although the report of the study does not so state.
Wilzboch'sstudy
In one of the most direct applications of the re-examination
procedure yet made, wilzbach (1944) evaluated the health status
of the junior and senior high school students in cincinnati. The
study was regarded, in part, as a test of the effectiveness of
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cincinnati's school health program. That program had included
medical examinations for students entering the first, third, fifth
and ninth grades, and the examining program had ieen supplemented with substantial efforts by the schools to see that ,,the
needed corrections were secured."
The 5,600 students comprising the junior and senior classes
were re-examined by 18 staff physicians and 43 staff nurses of
the cincinnati health department. since that department ha,il long
operated the city's-school health program, it would seem likely
that some of the physicians who conducted the re_examinations
had participated in the earlier examinations of the children,
arthough the report of the study did not mention the extent to which
that was true. The report indicated that private physicians
had
performed some of the original examinations, but
wiihout noting
how often this was the case.
The re-examinations were conducted"much as the examinations were made in the large induction centers for selectees',
at
that time.
one object of the study was improvement of the students,
fitness, and the re-examining was accompanied by a campaign
to
get the students to obtain whatever treatment they needed.
Among the b,600 students, the re-examinations showed
approximately 2,300 defects which were uncorrected, or, ress
often,
inadequately corrected. (The proportion of students having
at
least one such defect was not mentioned, but, considering
the
large number of def-ectsfound, we may estimate that this p"opo"tion was over one-fourth of the students.) some of the larger
categories of uncorrected defects found, and their approximate
prevalence rates among the students, were
as folrows: visuar
defects 6 percent, diseased tonsils 21/2 pereent, impaired
hearing
2 percent, and heart diseases1t/, percent.
wilzbach did not consider that these findings were very
serious, and, on the rerativery favorable side, he stressed
that
among all 5,600 students, only 12 showed positive reactions
to
serologic syphilis tests and only 2 had active tuberculosis.
He did
not attempt to relate the study's findings to particular
aspects of
the school health program, but his report as a whore
indicated
that he felt the program had accomprished a good deal
ior the
students' health status.
Commenlson Wilzbqch,sstudy
On a more or less intuitive basis Wilzbach probably had
good reason to make this judgment, but there are two
considerations which should be noted here for their relevance to future
evaluative work of this kind.
As Lyon stressed in his 194b study of the selective service
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findings (see Section 1), many young people do not go to high
school, and the health status of those who do is probably better,
age for age, than the health status of those who do not. In consequence it is possible that the findings from re-examinations of
high school students tend to make the health services provided
in elementary school seem more effective than they actually were.
Independently of bias which might arise in that way, there
is a second factor which is likely to bias matters in the opposite
direction if it is not considered, but which, if recognized, might
be used to some advantage in studies of high school students. We
refer to the fact that urban families move frequently, with the
result that many children attend elementary school in one city
and high school in another. This in turn means that the high
school students in any given city are likely to include, in roughly
equal proportions, young people who attended elementary schools
elsewhere and those who graduated from the local elementary
schools. Consequently, even if high school students were not a
selected group in respect to general health status, a given city's
high school population is not, as a whole, very representative of
the individuals who received health service in that city's elementary schools.
We should add that this problem differs only in degree from
problem
which arises when re-examination is used in evaluathe
tive studies of elementary school children. By the time the reexamining is organized, some of the children exposed to the
program under consideration have gone elsewhere, and their
places have been taken by children who may or may not have
received some health service but who, in any case, have received
little or no service under the given program.
If, at the start of the re-examining, there are grounds for
thinking that the health status of the children who went elsewhere was not typical of the children who remained, effort should
be made to see how true that might be, perhaps through colrespondencewith the schoolsto which the children went. ordinarily,
it will not be unreasonable to disregard the children who went
elsewhere, and thus to assume that the remaining students are
typical of the whole elementary group exposed to the program'
It is, however, important to differentiate between the children
who recently entered the school and the children who have been
attending for some time. In elementary schoolsthe newly entering
children are usually a small group, and it will ordinarily be best
to excludethem from consideration in the study. But if administrative or other special circumstances require their inclusion, the
findings on them should be reported separately from the findings
on the other children.
When, as in Wilzbach's study, junior and senior high sehool
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students are studied, the youth who are relative newcomers are
a large enough group to be worth some special attention, and it
may be feasible to classify them into at least two groups. Among
the juniors and seniors as a whole, the study could then distinguish, for example, the students who had been exposed to the
local school health program 6 or more years, those exposed 3 to
5 years, and those exposed2 years or less.
It would not be sound to assume that the three groups of
students were fully comparable in "original" health status, so
to speak, but one could reasonably assume they were comparable
enough so that, if the local program were distincily superior to
other programs, that fact should be evident in the findings of
re-examinations.
If possible, of course, the re-examining should be done
by physicians who have not been associated with the program
under consideration, and indications of the elementary schools
attended by the students should be removed from the students'
medical histories furnished to the examiners.
Studiesby Wclloce,sgroup
In a continuing series of studies, Wallace and others
(L954a, L954b, and 195b) have been using: re-examination procedure to evaluate New York city's special classes of ehildren
with visual, cardiac, orthopedic and other handicaps.
A sample of the children in each type of class is usually
designated.The children,s histories are assembled,and, as deemed
necessary' the children are re-examined by experts. some of the
experts are, and some are not, associatedwith the original placements of the children in the classes.
For example, in the work which Wallace's group (Lglaa)
reported on visually handicapped children, a consulting ophthalmologist examined a sample of 182 children comprising approximately 15 percent of the enrollment in the sight-conseivation
and Braille classes.He and the chief of the bureau of handicapped
children then judged the appropriateness of each child's placemenr,
using the criteria for placement which the bureau had set down
officially a few years earlier. The placements of about one-fourth
of the children in the sample were judged as inappropriate. Recommendations were made both as regards individual children and
as regards future procedures for making and reviewing placements.
The chief aim of Wallace and her associates has been
the securing of information that will be of immediate practical
value for the programs concerned,and from that viewpoint refinements of the re-examining process are not of great consequence.
It is nevertheless worth noting that some of the samples of
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children could well be judged, independently, by two different but
professionally comparable experts-or, even better, by two similar
pai,rs of experts. This would tend to improve the flnal judgments
arrived at, and the scatter of the two sets of findings would give
some idea as to how often inappropriate placements arise solely
from the unreliability of the judging process.
Ysnksuer'ssludies
The Astoria pian of school health services was evaluated
by Yankauer in two studies (1947 and 1951) utilizing re-examination procedures.
In the first study, which Yankauer conducted after the
Astoria plan had operated in New York City for 6 years, he examined the sixth-grade children in 2 schools. The district in which
the schools were located was a low-income area, and "adequate
free or low-cost health, medical, and dental services are easily
accessible outside of the school. In addition, considerable mass
health education has been carried on in this district, and it has
served as a citywide training center for school physicians."
Yankauer's purpose was not to compare the schools' case
finding with what he could find in examinations conducted i,nde'
pend,ently of the school records. He aimed, first, to identify as
many of the children's defects as possible, and for this purpose
he combined what he could learn by examining the children himself with information from the school records and from the parents, school physicians, and family physicians concerned. Having
ascertained the children's defects in this way, his chief object
was to see how many of the defects had, and how many of them
had not, already been found by the schools.
From his own examinations and the other sources, it
appeared that there were 77 medical defects of some consequence
among the 114 children whose cases could be studied thoroughly.
Administrative and other difficulties having little or no relationship to the problem at issue did not permit full study of the other
35 sixth-graders in the two sehools.
Of the 77 defects, the schools had already discovered 53,
while the other 24 were unknown to the schools.Yankauer noted,
in effect, that somewhat fewer than 53 defects might have been
discovered by these schools if they had not been involved in the
training program for school physicians, but he believed the study
as a whole indicated that the Astoria case finding procedures
had "functioned satisfactorily in these two schools."
In view of the inexpensive and readily accessiblemedical
services in the area concerned, Yankauer recognized that the
study could not yield conclusive data regarding the effectiveness
of the Astoria plan's follow-up procedures. He nevertheless went
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on to cross-tabulate the defects which had and had not been
found by the schools,against the program's successor failure in
bringing the defects under care. Below is the resulting 2 x 2
table:

Defects brought under care-Defects not brought under care-------

*2
25

Defects
found by
schools
53

Defects not
found by
schools
24

47
6

19

o

The table shows that the schoolswere successfulin securing
for
most of the defects which the program's case finding
care
revealed.
had
Conversely, and perhaps naturally enough, most of
the defects which the school had not found were not under care.
The overall extent to which these generalizations hold is best indicated by the point correlation coefficient, which is .67.
In his second (1951) study, which was concerned only
with case finding effectiveness,Yankauer reported upon 334 children of grades 2-8 in nine schools. These schools, too, were in
low income areas where inexpensive care facilities were available,
but the schools had not been used as training centers for school
physicians. The study also differed from the previous one in that,
although Yankauer directed the re-examining, most of it was
done by staff physicians of two voluntary agencies. Again the
findings were combined with the information available in the
school records. It is of incidental interest that 15 defects which
the school had discovered were missed by the re-examiners. These
defects were included in the total of 247 defects that were found
among the 334 children studied.
Unlike the report of the first study, the report of this
study was not altogether clear about the ascertainment of the
children who were examined, and despite Yankauer's belief that
there was no "bias of selection which influenced the results,"
the 334 children may not have been representative of all of the
children in grades 2-8 of the nine schools.
The main finding was that, among all247 defects identified,
only 22 had not been discovered by the schools. Provided the 334
children were a reasonable sample, this result was indeed good
evidence of the Astoria plan's case finding efficiency, at least as
regards school children in low income areas where most of the
entrance examinations-on which the Astoria plan partly depends
-are given by school physicians.
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Yankauer noted the possibility that in higher income areas,
where most of the entrance examinations were given by private
physicians, the initial case finding might not have been good
enough to permit the plan to function effectively. Jacobziner
(1951) made a similar point, and said his experience indicated
that the Astoria plan should be supplemented with one or more
examinations, by school physicians, of the children examined by
private physicians.
If the point which both authors made concerning private
physicians' examinations is of consequence,it would seem desirable, in future studies using re-examination methods, to include
separate tabulations according as the main examinations of the
children are by private physicians or by school physicians.
Srudyby Yonkquerqnd Lowrence
Of the various studies involving re-examination procedures,
the most outstanding investigation so far published, and the one
warranting the most detailed attention here, was the study conducted by Yankauer and Lawrence (19b1) in Rochester, N. y.
That city's program calls for examinations of all entering
children, either by private or school physicians, as an entrance
requirement. By re-examining an appropriate sample of flrst
grade children who had been examined when they entered kindergarten, the investigators wished to learn whether enough new
defects had accumulated during the one-year period to justify
annual examining. Although Rochester and other large cities were
exempted from New York State's law requiring annual examinations, the question posed by Yankauer and Lawrence was of obvious interest in connection with that law.
The re-examinations were performed by co-author Lawrence, who is a pediatrician. Her examining was conducted as
i'ndepend,entlgas possible of the school records. she either interviewed the parents or had them complete a specially designed
questionnaire on the child's medical history. only those defects
whose identification "required the professional time and skill of
a physician" were counted in the study. The conditions to be considered "defects" were carefully deflned,and the definitions constituted as close an approach to specifications for a "standardized"
school health examination as the writer has noted in recent literature.
A sample of first-grade children was drawn by sorting
the city's 70 elementary schools into three groups according to
economic level, and then selecting 18 schools in such a way that
the schools chosen from each economic grouping had about lb
percent of the first-graders in that grouping. It was not clear that
random selection from the first grade population was insured in
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this way, but the procedure gave a sample of 1,086 first-graders
with proportionate representation from each economic grouping.
Lawrence was able to examine all but 30 of the 1,086 children. Of the 1,056 whom she examined, 59 children were later
found to have had no entrance examination despite the school
regulation. Chief interest therefore centered on the remaining
group of 997 children who had been examined twice.
For 516 of the 997 children, the earlier examinations had
been given by private physicians, while 370 had been examined by school physicians. There remained a group of 111 children
whose school records showed that physicians had examined them,
but did not clearly indicate whether the examiners were private
or school physicians.
The report of the study does not give separate tabulations
for the 516 children examined by private physicians and the 370
examined by school physicians. Nor does the report give, for the
total group of 997 children, the full 2x2 scatter or cross tabulation
of Lawrence's findings against the findings of the entrance examinations. Below, however, is the form of the scatter representing
such a cross tabulation, and it shows, in the appropriate categories,
the figures available from the published report.
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The authors felt that the ratio of the 154 cases found by
the school to the 56 cases not found by the school indicated that
the second examination was not worth while. As will be noted
later, there is reason to question the use of this ratio, even though
the authors'conclusion was not unreasonable.
Yankauer and Lawrence went on to consider how often
care was being received by the group of 56 children whose defects
had not been found by the school. To learn this, the authors
consulted the parents and, as necessary, the private physicians
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or clinics concerned. It appeared that, among the 56 children,
35 were receiving adequate care and 21 were not. Further study
of the 21 children who were not under care suggested that all
but one of them could have been identified by a classroom teacher.
This was seen as additional evidencethat examinations conducted
one year after the entrance examinations were "valueless from
a casefinding viewpoint."
There is some question as to whether most of the 21 cases
would actually have been caught by teacher observation even in
schools where teachers are specially trained in that case finding
procedure. And, as regards the 56 children whose cases were not
known to the school, it is a question whether their care statusimportant though it was-should have been considered in relation
to case finding as much as in relation to follow-up problems.
While agreeing with the authors' conclusion that comptete
examinations given one year after the entrance examinations are
not worth while, we should note that this conclusion left open the
possibility that rapid and inexpensive examinations might be desirable on an annual basis. Rapid examinations could be expected
to detect most of the cases like the 21 found to need care in this
study, and, as regards the children whose defects were already
known, the findings of rapid examinations could often be used
to emphasize the need for care in those cases where the parents
had not yet acted.
Moreover, if moderately complete examinations by school
physicians were routinely scheduled one year after the entrance
examinations, and if private physicians in the community were
advised that this would be regular procedure, it might have the
effect of a "quality control" procedure in helping to insure adequate examinations by private physicians. In the long run a
continuous check of this kind might be simpler, less expensive,
and more satisfactory all around than conducting re-examinations
and an occasional campaign in the manner reported by Molner
and Blanchard.
Adoptotions for rouline use
The eight studies reviewed above show that re-examination
of the children concerned is an important and useful evaluative
method. It remains to consider ways of making the method applicable to a wide range of school health programs.
We need only go a step further in the direction set by the
work already done, particularly in the study by Yankauer and
Lawrence. The adaptations of their methods sketched below are
not offered as ideal solutions of the many technical problems
which re-examining raises. The sug:gestedprocedures are never-
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theless believed adequate for answering questions as to (a) how
well a given program is finding the "defects that are actually
present," to use the phrase of New York City's 1908 study; and
(b) how well the given program is succeeding in securing: the
care that is requisite. These are questions which are frequentlyand fairly enough-asked about the case finding and follow-up
work of school health programs. The questions do not cover everything we would like to know about a particular program, but
answers to them should provide basic information or "first facts"
regarding any program's effectiveness.
Selectionof re-exqminers
As an evaluative method, re-examination may be thought
of as midway between judgmental evaluation and the experimentally controlled work to be considered in the next Section. Insofar
as the results of the re-examination approach are reproducible,
the method may be considered objective. Yet a good deal depends
on the experts who are chosen to do the re-examining, and for
that reason the method necessarily involves a subjective factor
which enters the picture in the process of choosing physicians to
conduct the study. From this viewpoint the selection of the experts
to do the re-examining is quite as important as the selection of
panel members in judgrnental evaluation.
Although no flat rules can be laid down, it would seem very
desirable that the content of the re-examinations include two
quite different elements. One element would be the more recent
and more carefully established research information available
concerning children in the school-age range. Coverage of this
could usually be insured by asking a professor of maternal and
child health to be an examiner, or to recommend a pediatrician
having knowledge and skills comparable to his own. The other
important element to be considered is the type of medical experience which can only be gained from extensive service as a school
physician. This qualification could well be sought in a physician
who has been a supervisor in a program that has included at least
two routine examinations of all children in the school system
concerned.
If funds for an evaluative study are short, and if one
physician having both qualifications is available, he might be
asked to do all of the re-examining. But from the standpoints of
both the reliability and the validity of the re-examination findings,
it will ordinarily be best to seek the above qualifications in two
different physicians.
We should digress to urge that, coneurrently with future
use of re-examining in evaluative studies, special studies will be
made of the reliability of the work of a pair of examiners with
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qualifications like those noted above. Such studies could be conducted by the American Academy of Pediatrics, the American
Public Health Association, or the American School Health Association, perhaps in collaboration with a school of public health. The
design of such work would resemble the procedure to be discussed
below, except that two comparable pairs of physicians would give
independent examinations to the same group of children. There
should be alternation of the pair of physicians who give the first
examination, and careful accounting should be kept of the time
spent. The object would be to discgver how well the examining
done by one pair of specially qualified physicians correlates with
that done by an equally qualified pair.
The magaitude of that correlation is important becauseit
represents an upper limit of the correlations that can be expected
in ordinary evaluative studies where one pair of experts is used
to cheek a program's case finding efficiency. Suppose,for example,
that the special studies have shown the correlation between the
findings of two pairs of experts is approximately ,75, Suppose
also that ordinary evaluations of a number of different kinds of
school health programs have shown that the correlation of a pair
of experts' findings and the schools' previous findings ranges between .50 and .70 from one study to another. We would not
measure these correlations against 1.00, but against .75, and we
would probably consider that the correlations .50, .60, and .70
represented fair, good, and very good case finding, respectively.
Routinere-exqminingond sompling procedures
In ordinary evaluative studies using the re-examination
method, the experts should be assisted by technicians of their
own selection.In line with the general procedure used by Yankauer
and Lawrence, the staff of the program being: evaluated should
cooperate with the technicians in providing whatever new or
old laboratory findings and screening scores the expert re-examiners may require, so that the latter can spe'nd practically all of
their time on work that really requires their professional skills.
It is doubtful whether the experts need to, or should, interview more than a few of the parents in connection with the reexaminations. If such interviewing is not limited, it tends to make
the re-examiners' findings less independent than they should be
of the school's previous findings. In addition, the interviewing
of parents often takes time which the re-examiners can spend
as well or better on other diagnostic procedures. Perhaps the use
of interviews in occasional cases, and the use of a questionnaire
for the great majority of the cases,would be the best compromise.
The choice of a suitable questionnaire should of course be made
by the re-examiners, but we may mention that, in addition to
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considering the forms developed by Singer-Brooks (1952) and
Yankauer and Lawrence, some attention could well be given to
selecting and adapting items from the latest available edition of
the Cornell Medical Index. It may be recalled that use of this
instrument, which has the merit that the validity of its materials
has received substantial checking (see Brodman and others, 1g4g51), was suggestedin the report of the Pennsylvaniastudy (Davis,
1955).
As regards the size of the sample of children to be re-examined, it may be said that an evaluat-ivestudy would still be worth
conducting if the experts had time to cover only some 200 children.
However, that figure should be regarded as a minimum sample
size.
Except where the school system's enrollment is sufficiently
small that study of a 100 percent sample may be contemplated,
the decision as to the maximum sample size that is desirable
should not be affected by the school system's total enrollment.
Instead, the determining factors should be the numbers and kinds
of detailed breakdowns believed important enough to warrant
special attention. Examples of breakdowns of possible interest
are classifications of the children according as they have been
examined chiefly by private physicians or by school physicians;
according to the children's ages or the economic levels of their
districts; and according to the number of years the children have
been under the program. Before deciding that a particular breakdown is important enough to warrant special attention and the
extra cost which that may involve, the investigators should con.
sider whether that breakdown is likely to yield differences whose
direction and magnitude are unknown, or only differences which
could be predicted well enough on the basis of previous knowledge.
The kinds of breakdowns desired may also affect the type
of sampling that is used, but if the breakdowns are not of major
interest it will be admissible to take every ntlt child on the enrollment lists, where n is the total enrollment divided by the size of
sample desired. If the enrollment lists are not in good order for
the purpose, or if there is any other reason to think this procedure
would not readily produce a truly random or "probability,' sample,
an expert on sampling should be consulted.
fn case there is special interest in the children who only
recently came to the school,and have therefore had little exposure
to the program, it may be desirable to use a relatively high sampling ratio with them in order to bring a sufficient number of
them into the sample. Ordinarily, however, it would be best to
have the school authorities indicate on the enrollment lists who
these children are, and to omit them from the sample by skipping
over their names in the sampling process. If this is done, the
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number of remaining children, not the total enrollment, should of
course be used in obtaining n.
When the expert physicians have completed their re-examinations of the children in the sample, each child should be classified
as "with defect" or "without defect" aecording to the findings
of the new examinations. The experts should then study the
school's records of the same children, again classifying each child
as either with or without defect, but only in accordancewith what
the school's records indicate. In each classification, the "with
defect" group should include the children who have more than
one defect apiece. So far as possible, the corrected as well as the
uncorrected casesshould be included in both classifications.
Cases that are hard to decide may arise with respect to
either classification. Final decisions should of course rest with
the expert re-examiners. Provided essential independenceis maintained, how'ever, there is no reason why the process of deciding
doubtful casesshould not include some consultation with the staff
members of the program being evaluated.
The work that remains after completion of the tasks of
examining and classifying the children may be outlined in three
steps. The first two steps concern evaluation of the case finding
and the third concerns evaluation of the follow-up work. Considering the fact that sound casefinding is essential for effective followup work, the emphasis given here to case finding problems is
believed to be in keeping with their importance.
Cosefinding evqluqlion
Step 1. As regards the program's case finding efficiency,
the basic data consist of the scatter or cross tabulation of the
two with-and-without defect classifications, as already indicated,
for example, in connection with New York City's 1908 study and
the findings of Yankauer and Lawrence. In addition to the scatter
for the total sample, a separate scatter should be tabulated for
each sub-group of children that is of special interest, although this
should be attempted only for the sub-groups which have been
sampled in adequate numbers.
To determine case finding efficiency, it is necessary to use
some type of eoefficientwhich takes account of the overall association represented in the scatter. The point correlation coefficient
(which is also called "phi") is not the only coefficient that can
be used, but is probably the most practicable one.aThe particular
+ Another index, called the tetrachoric correlation coefficient, is an alternative
measure that is practicable if one has charts or tables to facilitate the computation of the coefficient's value. However, use of the tetrachoric coefficient
involves the assumption that the defects concerned in the 2 x 2 scatter are
normally distributed. We may grant that most defects are matters of degree
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coefficient that is used, however, is a much less important matter
than insuring that the full scatter is provided in the report of
the study, or at least that enough information is given so that
readers can easily construct the scatter and compare it with similar
scatters from other studies, applying whatever type of coemcient
they may wish to employ for that purpose.
Reasonswhy use should be made of a coefficient that takes
account of the scatter as a whole are given in most statistical
texts dealing with correlational problems. We may here consider
why, from a practical viewpoint, -it is inadequate to employ a
ratio, such as the one used by Yankauer and Lawrence. It will
be recalled that they utilized the ratio of casesfound by the school
to the casesnot found by the school, the total of those two groups
being the children who, in Lawrence's re-examinations. were
classified as "with defect."
To illustrate the inadequacy of such ratios (or percentages
analogous to them), let us assume that a program's case finding
has been evaluated by a method more or less like the one we have
described,and that the scatter shown below represents the findings
in a sample of 500 children. The correlation for this scatter happens to be .54.
Re-examinations
q)

EA
€) q)

School's
findings

500
- 110
LChildren without defect----------- 390

{"n,,u""o with defect-

:_c

E2

a!

a'

100
i634

400
44
356

by P-almer, 1934,-andby Chenoweth and Selkirk, 19b8, page 185).
_(-ass.tre-ssed
Yet it does not follow that defects can be regarded as noimally'dislributdd
variables. If they are not normally distributed, the use of tetrachoric coefficients would overstate the extent of the underlying associations. It is also true
that, for their part, Ttoint conelation coefficients tend to und,erstate the extent
of underlying. associations,- but the am-ou-nt of understatement is probably
not g'reat, and it seems safer on the whole to understate than to olverstat'e
the associations concerned. Ideally, per-haps, orJe should compute and report
both the point and the tetrachorii coefficients for each scatt6r. but that^has
hardly seemed requisite in this review. No tetrachoric coefficients have been
used,- and all correlations are point coefficients except where ,,ordinary,'
corre-lations are specified in connection with 4-way or 5-way ratings of nutiitional status.
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Supposethe experts did not calculate the correlation or consider the scatter as a whole; instead, they centered attention on
the ratio 66:34 and indicated that the school physicians should
improve the efficiencyof their casefinding by increasing that ratio
to 75:25.
It might then occur to the school physicians that the 75225
ratio could be obtained if they modified their views regarding
the severity levels at which defects should be reported; this would
permit the reporting of conditions which, although of the same
general nature as those reported before, were relatively mild in
degree. The school physicians might be led to do this in the best
of faith, and the procedure would not be objectionable in principle,
especially if notation were made of the fact that each of the new
defects 'was a case of moderate or slight severity.
Suppose that a new group of defects of this nature were
added to those already noted in the school records, and that the
school's findings were again cross tabulated with the experts'
findings. There is reason to believe that, except for chance fluctuations, the correlation would remain practically unchanged.s We
have therefore set up the scatter that would be expected on that
assumption and the assumption that 25 defects were added to
the school records in the manner just described. The effect is to
change the figures in the scatter considerably, except of course
for the top row of figures representing the experts' findings. The
scatter, for which the correlation again computes as .54, is as
follows:

Re-examinations
I
O
€g

9e

cd
99

School's
findings

rsool

- 185
{ Children with defect365
IChild.un without defect-----------

I
|

cE
e:

!g;

E-E

aF

a'

100
75
25

400
60
340

o For purposes of convincing the skeptical, it might be worth while in conneetion with evaluative studies to test this proposition much in the manner
that we have described. Since chance fluctuations can affect the correlational
results perceptibly, tests in several different studies would be desirable,
Another kind of data pertinent to the general problem will be reviewed later
(Section 5) in conneclion with the screening-study by Jenss and Souther

(1e40).
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It will be seen that the desired ratio of 75225 has been
achieved. Yet the scatter as a whole reflects the fact that, despite
the shifts of frequencies in the various categories, there is still
about as much disagxeement as before between the ideas of the
experts and the ideas of the school physicians concerning conditions that should be classified as defects.
This pair of scatters illustrates two points. One is that
no ratio or percentage can adequately indicate overall efficiency
of case finding. The other is that the level of severity of the case
finding, although an important matter in itself, is practically
independent of, and should not be confused with, questions regarding case finding efficiency. The latter questions are best discussed
in terms of correlations or similar coefficients, and it is one of
their advantages that they permit generalization of case finding
efficiency without reference to severity levels.
Although levels of severity are not the key problems in
case finding, and although the overall efficiency of case finding
can be good or poor regardless of whether a high or low level of
severity is used, it is of course desirable in an evaluative study
to give attention to the severity level that has been employed by
the program under consideration. One way of doing this is to
compare the proportion of children indicated as having defects
in the school records with the same proportion as found by the
experts. Taking, for example, the first of the two scatters just
reviewed, the figure 110 suggests that the severity level used
by the sehool is only a little higher than that used by the experts,
which is indicated by the figure 100. The faet that there is a
relatively large difference between the analogous figures in the
second scatter indicates, as we already know from the way this
scatter was made up, that the school physicians shifted to a less
stringent level of severity in selecting "with defect" cases.
However, it will ordinarily be best to deal with questions
of severity level in connection with the discussionsof specific cases
to be described next.
Step 2. As the second and last step in evaluating: the program's case finding, the experts should provide specific examples
of changes that may be desirable in the concepts and definitions
of defects used in the program. The examples of these changes
should be developed by listing the cases for which the experts'
and the school'sfindings were in marked disagreement, and taking
up the cases one at a time with the program staff. As necessary,
a few of the children should be called in for further checking or
for demonstrating certain points.
For discussion purposes in the remainder of this Section,
we may refer to the first of the two scatters cited above. The
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caseswhich should be given special attention in this step of the
study are the 34 children "missed" by the school and the 44
children "over-selected" by the school. (The group of 66 children
is also likely to include some casesin which the defects identified
by the experts differ from those found by the school, and such
cases could be considered if there is time, but they are unlikely
to prove much that will not be shown as well by studying the
missed and over-selectedcases.) The purpose of this part of the
evaluation is to indicate why good case flnding should have identified most of the casesin the group of 34 children, and should have
included only a few of the casesamong the 44 children.
We did not specify "all" of the 34 children and "none" of
the 44 children becausea few changes in the classification of the
children will probably be found advisable at this time, due either
to additional information supplied by the program staff or to
additional findings made when the children are brought in for
demonstration or further checking. Decisions on such casesshould
of course be made by the experts, although there is no reason
why views of the program staff should not be weighed in the
process of reaching the decisions. However, it will be best to leave
unaltered the original scatter of the experts'vs. the school's findings. From the start of the study, it should be recognized that
a certain amount of error is to be expected in any such scatter.
The scatters of different studies will be more understandable
and comparable if they represent the original cross tabulations
without adjustments for later decisions.
As a result of the discussions and demonstrations the
experts might decide, say, that 31 of the 34 "missed" children
actually had defects which the school should have found, and that,
among the 44 "over-selected" children, 4 had defects of consequence and 40 did not.
The 31 cases should be regarded as errors of omission,
and the 40 cases should be considered as errors of commission.
Information about the total group of 71 cases should be recorded
in a manner which, though brief, will serve as guide material to
the program staff and others concernedwith casefinding problems.
The material could well be included in an appendix to the report
of the study. Needlessto say, the names of the children and details
of the discussionsof their casesshould not be published.
Follow-up evqluqtion
Step 3. Evaluation of the program's follow-up work should
start with listing the children who were classified as "with defect"
according to both the experts and the school records. These cases
comprise the group of 66 children in the scatter whieh we have
been using as an example of study findings. The experts should
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add to this group the 31 children just verified as being cases of
true defect among the "missed" group, and also those 4 children
among the "over-selected" group who were finally judged to have
defects of eonsequence.
The total of 101 children with well ascertained defects
should be studied further with a view to deciding whether each
child has received or is receiving adequate care. For a considerable number of children in the list, the adequacy or inadequacy
of their care will have'becomeevident enough in the previous work
of the study. For the remainder the methods used by Yankauer
and Lawrence should be followed. That is, the decisions regarding
the children's care status should be reached by consulting, if
necessary, the staff of the program, the parents of the children,
and the private physicians or clinics concerned.
The care status of a child with an irremediable defect
should be judged as adequate or inadequate according to whether
provision has or has not been made for adjusting his school and
home conditions in ways that seem best for his case. The care
status of a child with two or more defects should be considered
adequate only if he has received or is receiving adequate care for
all of his defects. These suggested rules for classifying the more
complex casesare arbitrary, but experience with similar problems
in other fields indicates that such rules make for maximum comparability of one set of findings with another. Furthermore, the
over-simplifications that result from applying the rules will not
be serious if the report of the study includes brief narrative
accounts of the more complex cases,along with recommendations
on best ways of solving the problems which the individual cases
present.
While classification of the 101-children into those whose
care status is and is not adequate will be the main purpose of
this step of the study, it will be important also to learn, so far
as possible, how often the efforts of the school should be credited
with securing the care for those who received it. To reach decisions
about that, the experts, or the technicians representing them,
should first consult the parents, inquiring both as to why the care
was sought and when it was sought. The parents' report should
then be checked against whatever evidence or indications can
be found in the school records. When the two sources do not yield
a consistent picture, considerable weight should be given to the
views of the program staff.
If the care status or the school's role cannot be decided
with certainty for a few of the cases,they should be mentioned
in the report, but left out of account in what follows. Among the
remaining children, the percentage comprised by each of the
three groups indicated below should be computed. Each percent84
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age may be considered a separate measure, although in a given
community the three values are likely to have affected eaeh other.
We may designate these indexes as:
"Percentage o" for the children receiving inadequate care.
"Percentage b" for the children receiving adequate care in
which the school'sefforts were an important factor.
"Percentage c" for the children receiving adequate care
without significant effort by the school.
We saw in Section 1 that serious difficulties beset "correction rates" as they are ordinarily compiled, and that much of the
effort currently expended on them might be better spent on estimating the proportion of children who need attention and are
not receiving it. A measure eonsistent with that viewpoint is the
one we have designated as percentage o. Although this index is
not of a sort that can be obtained routinely, its value could be
ascertained periodically in connection with re-examination studies
conducted, say, at five-year intervals.
Even though that procedure would be desirable, and even
though it would probably be less costly than a good "conection
rate" which a schoolmight be able to develop on its own resources,
we would not be measuring, with percentage a, what an ordinary
correction rate is intended to measure, namely, the positive results
of a program. Those results are best measured by percentage b.
Yankauer (1952) and others have rightly stressed that,
regardless of how the positive results of a program are expressed,
they should be judged in part against the professional personnel
and facilities available for care in the community concerned.However, we do not have, and we probably will not have for a long
time, any formula or other systematic way of allowing for community facilities or otherwise judging a school health program in
relation to them.
About all we can say is that, although a good program
should be able, in any event, to keep percentage o smaller than
percentage b, the program should be able to do that more easily
if the community's facilities are adequate than if they are inadequate. That is, if the community's facilities are adequate, they
should tend to make percentage c large, and the effect of this
would be to leave a relatively small gap for the school to close.
The viewpoint held by most private physicians regarding
community facilities was ably stated by Neff (1939), who spoke
as executive secretary of the medical society of Nassau County,
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N. Y. He said: "Where the community resources are inadequate,
the schools are in a strategic position to demonstrate such inadequacies and to bring pressure to bear upon the proper authorities
to have these inadequaciesovercome. But they must be willing to
present positive evidence if they hope to accomplish their end."
In communities where facilities for the care of school-age
children seem to be inadequate, the schools can find out whether
that is true-and, if it is, present the positive evidence which
Neff called for-by having experts re-examine a sample of the
school children and bring attentioh to percentage o as compared
particularly with percentagec, among those children whose defects
are well verified.
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APPROACHES
EXPERIMENTAL
EVALUATM
STUDIES of school health services have
already profited to a considerable extent from the method of controlled experimentation. Yet, as this Section attempts to show,
the gains achieved so far are small compared with those which
could be made if more of the total effort now put into evaluative
studies were invested in experiments, and if there were improvements in the selection of control groups and hypotheses.
A number of brief statements regarding the elements of
experimental design, as they might well be applied in the fleld
of school health services, are available in the discussionsof Harte
(1950), Stouffer (1950), Cochran (1955), Greenberg and Mattison (1955), and Albritton (1956).
We need not attempt to generalize the principles set forth
by these authorities. But, for the reader who might have been
led to suppose that the design of a modern experiment should be
rather complicated if it is to be good, we should note Cochran's
. how many different
statement that "we are having to learn
questions can be investigated in a single study . . . (and) the
lesson seems to be not to be too ambitious. . . . Statisticians
.
may have oversold the power of statistical techniques to unscramble an omelet."
Cochran was referring to the alleged merits of relatively
complex procedures, and he did not mean that the value of the
classical model of the controlled experiment had been oversold.
Indeed, he held that "the power of experimentation in speeding up
progress is tremendous," and that "even if it sounds unrealistic,"
it is always worthwhile to ask "Why can't I do an experiment?"
Let us keep these views of Cochran in mind as we consider
some of the more important experimental studies already con-
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ducted in school health services and closely allied fields.
Heolth educotion
Turner (1928) was the author of the first of several experimental studies that have been conducted on the effects of giving
health education to children. Under Turner's supervision, special
health instruction was given to fifth and sixth grade pupils in
selected schools,while the children in the same grad.esof a comparable set of schools served as a.control group. The children's
gains in weight and height over a 20-month period were used as
criteria of the effectivenessof the health instruction.
Turner found that the children in the experimental schools
showed moderately greater gains in weight than the children in
the control schools, and, in respect to gains in height, there was
a considerably greater difference in the same direction. As a result,
what was termed at that time the "underweight status,' of the
children (meaning their weight relative to their height) was
worsened rather than improved. This was, of course, a reflection
on the concept of "underweight status,,' and did not, by itself,
cast doubt on the effectiveness of health education. However. it
would appear to be worth while to repeat the experiment using
the same general design and criteria as were employed by Turner,
if only becausehis finding of greater stimulation of height than
of weight seemsa little hard to believe.
Turner (1929) went on to expressthe opinion that schools
should weigh all children frequently "as an educational means
of interesting them in health and in health practices." This general
viewpoint has been echoed in several subsequent studies and discussions having to do with physical measurements. Apparenily
no one has attempted to find out, on either an experimental or
a judgmental basis, whether children's interest in health and
health practices is really enhanced by taking, recording and
discussing their weights or heights. Meanwhile it is possible that
most of the efforts being made to use physical measurements in
this way are giving children quite mistaken notions about the
nature of health and its relation to physical growth.
A second experiment on effects of health education was
conductedby Hardy and Hoefer (1986). pediatric examinations
were used as criteria of effectivenessof the experimental variable,
which was intensive health instruction given to children in selected
schools over a four-year period. A group of schools were designated as controls, but the children in the control schools did not
have as good initial health status, according to the pediatric
examinations, as the children in the experimental schoolsThe results showed that the improvement in the children,s
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health status, as indicated by the examinations, was considerably
greater for the experimental than for the control children. The
authors made the rather dubious assumption that the relatively
superior initial status of the children in the experimental group
was not too important so long as the gains made by that group
were relatively marked, and it was concludedthat "improved physical condition was a definite resultant" of the special instruction.
A third important study of effects of health education was
conducted in Cattaraugus County, N. Y., by Grout and Pickup
(1938). Again a group of experimental children received comprehensive health instruction, while the children in two nearby counties, whose initial comparability with Cattaraugus County had
been established, were utilized as a control group. Three criteria
of effectivenesswere used. One was an extensive questionnaire,
completedby each pupil, regarding his health habits and practices.
This instrument showed no important differences in the responses
of the experimental and control children. Yet some real, if rather
modest, differences between the two groups appeared in the other
two criteria of effectiveness.They were the pupils' scores on a
separate test of health knowledge, and the children's behavior in
respect to cleanliness and other health matters as judged by the
teachers and outside observers.
The possible use of pediatric examinations as a fourth
criterion of effectivenesswas considered by the authors, but they
decided that such examinations were "unsuited" to their purpose
of testing the effects of health instruction on behavior. This was
not unreasonable,but there remains some question as to whether
improvements in children's health knowledge and behavior really
mean much when they are induced as part of a special study, and
whether such improvements actually result in better health status
of the children concerned.
Since the education of parents in health matters is often
stressed in connection with school health services, one might suppose that at least as much work had beerr done on that question
as on effects of giving health education to children. Horvever, if
the effects of giving health education to parents have been suitably
tested, and if positive results have been obtained, the findings are
not commonly mentioned in discussions of the value of educating
parents in school health programs. Those discussions seem to be
based on logic and o pri,ori assumptions.
In any event the importance of the problem warrants experimentation on a large scale. As one design that would be
feasible in any of our larger cities, two sets of schools with at
least four schools in each set could be selected in such a way as
to insure that the two sets were, as a whole, comparable. Staff
members having the same qualifications would conduct similar
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programs in both sets of schools, except for a substantial difference between the two sets in respect to the amount of attention
devoted to edueating parents. One way of providing for this
would be to assign extra staff members, preferably having the
same qualifications as the regular staff, to the schools who were
to give the larger amount of attention to educating parents.
However, the study would answer a more practical type of
question if the number of physicians and nurses, as well as the
time they spent on the program, were kept the same in both sets
of schools.Then, in one set, about half of the staff time would be
expendedon educating parents (e.g., by requiring their attendahce
at examinations and by other methods), while in the other schools
only some 10 percent of the staff time would be spent on parent
education, thus permitting a relatively large amount of attention
to be given to ordinary case finding and follow-up problems. The
measurements of effectiveness should be made one or two years
after the end of the test period, and should include (a) an index
of the amount of care actually received by the children, and (b)
parents'reactions to a standardized interview covering the experimental variable without making direct reference to it (e.g., as
developed by Greenberg and others, L9SZ).
Nulrition studies
More experimental studies have been conducted on nutri_
tional and dietary problems than on any other single phase of
school health service. The first major study was conducted by
Kaiser and others (1926). The investigators wished to evaluate
the 20-week special "nutrition classes,,which had long been part
of the school health program in Rochester, N. y. The function
of the special classes was to see that underweight children received medical care as necessary, rest and reduced activity in
and out of school, and suitable increases or changes in diet. The
authors pointed out that the key question which an evaluative
study should answer was: "Do other children who are as much
underweight, but do not receive the stimulation given in the nutrition class, make satisfactory gains ultimately?,, To answer this
question the investigators relied chiefly on data regarding the
gains in weight made by 682 children who entered the classes,as
compared with the gains made by a like number of underweight
children who did not enter the classes.Both groups were followed
during the 20-week period of the classesand for a year thereafter.
The authors' presentation of the statistical findings was
unsatisfactory, and the published figures need not be reproduced
here. So far as can be judged from the findings, however, they
indicated that ]ittle, if any, of the benefit conferred by the special

90

Provided by the Maternal and Child Health Library, Georgetown University

classeswas retained at the end of the year. However, it appears
from the report that the initial comparability of the experimental
and control groups was not firmly established, and it is possible
that this study involved a bias opposite to that in the study conducted by Hardy and Hoefer. That is, in this study the children
who did not enter the special classes may have been somewhat
superior, as a group, to the children who did enter the classes,
and if so, the special classesmight have accomplished more than
the comparison of end-results indicated. The experiment is well
worth repeating, with careful attention to controls, in several of
the school systems which still maintain special classesfor belowpar children.
To study the effects of feeding school children supplementary breakfasts, Urbach and others (1948) divided 205 1lyear-olds, all of whom were underweight, into three "matched"
groups. The basis of the matching was not altogether clear' On
arriving at school, one group (59 children) received an ordinary
cereal, while another group (?3 chitdren) received an enriched
cereal, and the third group (?3 children) received no cereal.
The test period was seven months, at the beginning and end
of which numerous measurements and rating of all 205 children
were made by persons who did not know the group to which
any child belonged. In respect to gains in weight, no difference
was found between the ordinary-cereal and enriched-cerealgroups'
although in both those groups the gains were greater than in
the no-cereal group. The more important finding was that the
children in the enriched-cerealgroup improved more than the other
two groups of children in several respects, including skeletal maturity and oral conditions. It is to be hoped that several schools
will repeat the comparison of enriched vs. ordinary cereals,
using random assignments of children from matched pairs (see
Tisdall and others, below).
Browe and Pierce (1950) selected 24 children with conjunctival symptoms, 21 with gum symptoms, and 19 with tongue
symptoms. Over periods of one or two years these three groups
received,respectively, vitamin A, ascorbic acid, and niacin. Control
children receiving no vitamins were designated, and color photographs of the eyes, gums, and tongues of both the experimental
and control groups were taken before and after the treatment
period. Judgments as to whether the children showed improvement
were made from the photographs by persons who did not know
which children had received treatment. Browe and Pierce found
statistically significant differences in the proportions of experimental and control children showing improvement, but when the
work was extended to larger groups of children, the finding:s were
apparently less clear cut. In a brief summary of the extended
9I
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study, Pierce and others (lgb3) said the resurts had been analyzed
by two different statistical methods, both of which ,,showed the
same general trend, but considerable variation in the incidence
of significant differences." This conclusion was not elaborated
upon.
Benjamin and Pirrie (lgb2) tested claims that vitamin 8,,
helps schoolchildren whose rate of physical growth is considerably
slower than average. Tablets containing that vitamin and tablets
lacking it were givdn to random harves of gB0 children whose
poor physical condition had occasionedtheir assignment to London's open-air schools. The tablets were of different colors, but
no one except the manufacturer knew which tablets contained
the vitamin until the findings of the g-week trial had been analyzed'. The results showed only slight differences between the
experimental and control children with respect to gains in height
and weight. Although the findings tended on the whole to favor
the children who had received the vitamin, the differences were
not consistent from one age or sex group to another, and were
not significant statistically.
In a study that was a model experiment in several respects,
Tisdall and others (19b2) tested the effects of giving children
school lunches. As the first step, the school children in Toronto's
Ieast prosperous school district were thoroughly examined and
tested in respect to all the physical and physiological variables
ordinarily believed to be affected by nutrition. The investigators
then set ap 278 pairs of children who were matched, so far as
possible, on the more important variables.
In each pair, assignment of the children to the experimentar
and control groups was decided by chance, except where purely
random selection would have put siblings in opposite groups and
perhaps caused family complications.
Over a 2-year period, the children in the experimental
group were served a specially nutritious lunch, without
charge,
at a Red Cross center located near the school.
As anticipated, approximatery 200 of the original zgz pairs
completedthe study; for purposes of the study "completion,, meant
that the experimental child of a pair ate at least 90 percent of the
special lunches over the 2-year period. At the end of that period.
the 400 childi'en n'ere then examined and tested again in
"especi
to the same physical and physiological variables as at the
start
of the study.
Apart from small differences which were only to be expected in the serum levels of ascorbic acid, carotene, and vitamin
A, the experimental children were slighily better off than the
control children in respect to general physical condition and the
conditiorr of their teeth. However, the differences were not signif-
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icant statistically, nor were they of "practical significance" in the
opinion of the investigators. At the same time, the investigators
noted that the nutritional status of these 400 children had not
been unsatisfactory initially, despite the fact that they were from
low-income families. It was suggested that more positive results
might be found in a test of the effects of special meals on children
with poor nutritional status.
Plqn for further

'experiment

To the reviewer it would seem especially desirable that
such a test be conducted with undernourished preschool children,
since first-grade children frequently appear to have received poor
dietary care prior to entering school. The experimental variable
would be nutritious food supplements, and they would be made
available for all of the meals (not lunches alone) of the children
in the experimental group.
In six or eight low-income communities which are some
distance apart, it should be feasible to survey the diets of families
having preschoolchildren, and thus to identify at least 600 children
aged 3 to 5 years whose diets are definitely inadequate.
The surveyed communities should be paired, and, in each
pair of communities, matched pairs of children should be selected
in such a way that one member of each pair of children was from
each community. Methods like those used by Tisdall's group
should be used for pairing the children, except that, in the matching process, consideration need not be given to more than two
or three factors, and they should be chosen as the factors that
are believed by experts to be most relevant to preschool nutrition.
In this way it should be possible to set up, from the initial group
of 600 children, some 250 pairs of children who rvere fairly well
matched.
Coin tossing or some other random procedure should be
used to decide, for each poir of communities, the one which would
serve in the experimental group and the one which would be in
the control group. This processwould place 250 individual children
in the group who rvould receive the dietary supplements, while
leaving 250 closely comparable children in the control group.
Owing to changes of residence, unsatisfactory parental
cooperation and other reasons, some 50 of the pairs of children
would probably have to be dropped from the study during the
course of a year. Whenever the investigators found it necessary
or advisable to drop a child from either the experimental or the
control group, the other child in that pair should also be excluded
from further consideration.
The 200 pairs who remained in the study after one year,
or those 150 r,vhowould probably remain after two years if the
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study rvere continued that long, should be examined by methods
like those which risdall's group used, and the varue of the dietary
supplements should be judged by comparing the examination
findings in the experimental and control children.
unless the communities in the study were some distance
apatt, a number of parents in the control communities would soon
Iearn the details of the dietary supplements, and would tend to
provide similar food for their own children-or at least that
would happen considerably more often when the experimental and
control groups were near to each other than when they were
separated. Failure to reckon with this possibility might result
in serious underestimation of the effectivenessof the dietary supplements.
It would not be necessaryto ignore the needs of any child
whose diet was found to be seriously deficient. A child in that
category should be excluded from consideration in the study at
the very start-and should be provided with proper food by the
investigators or other authorities. The pairing of children for
the experimental and control groups should be carried out with
those remaining children whose diets were definitely inadequate,
but not very seriously so.
rt seems to the reviewer that the ethics of an experiment
like the one sketched above are entirery defensible. It is too easy,
or perhaps too convenient, for us to forget that wherever unverified assumptions are used as basesfor operating programs or parts
of programs, uneontrolled, experrments are being conducted. For
the most part, the results of uncontrolled experimentation have
to be based on judgment, because the findings, by their very
nature, cannot be conclusive. Moreover, even the judgmental findings of an uncontrolled experiment tend to be very slow in coming.
These circumstances are scarcely defensible on ethical grounds.
As an editorialist of the British Medicar Association (rggr) nas
aptly said, "a good experiment, well reported, may be more ethical
and entail Iess shirking of duty than a poor one.,'
Heoring ond speech
The difference betrveen inadequately and adequately con_
trolled tests is illustrated by certain studies of radium treatment
for hearing loss in school children. In a first study crowe, Guild
and others (7942) recommended the insertion of radium applicators in the pharyngeal tissues of 289 children with impaired
hearing, and the parents accededto this treatment in 20g cases.
sometime later an additional 387 children with hearing loss were
designated as controls. The authors admitted that there was doubt
about the initial comparability of these children and the treated
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children, but a comparison of the groups was made two years
after the applicators had been used. The treatment was judged
successful because hearing had become normal for 90 percent
of the treated children, while that was true for only 46 percent
of the untreated children. Later, however, co-author Guild (1950o
and b) found reason to doubt the validity of the 1942 study, and
indeed she found indications that the radium treatment might
have some deleterious.effecton hearing.
In view of the uncertainty about the value of the treatment,
Bordley and Hardy (1955) conduoted a conclusive test of the
question. They selected 582 third-grade children whose hearing
was poor and whose pharyngeal tissues seemedabnormal enough
to make them candidates for the treatment. Applicators were
inserted in the tissues of all 582 children, but only half the applicators contained radium. The other half contained an inert substance, and the physicians using the applicators did not know
which were which at the time of inserting them.
Five years after the treatment period, the investigators
were able to find and re-examine 193 of the treated children and
192 of the control children. It was revealed that the hearing of the
two groups had improved to about the same extent. Thus Guild's
doubts about the value of the applicators proved well founded,
although it was not confirmed that the treatment had deleterious
effects.
Studies of the effectivenessof the usual methods of treating
impaired hearing have been reported by Gardner (1943) and by
Bennett (1953). In each study the investigator sought to take
advantage of the fact that, when treatment is recommended for
a group of school children, some of their parents do, and some
do not, see that treatment is obtained. These respective groups
of children were regarded, in effect, as experimental and control
groups. Re-examination of these groups showed, in each study,
that substantially greater improvement had occurred among the
treated children than among the untreated children.
The trouble with this type of study is that the value of
the treatment is overstated if, on the average, the children l'ho
received treatment were less severe cases than the children rvho
did not receive it; and conversely, the effectiveness of the treatment is understated if there \\'as a tendency for the children
receiving treatment to be relatively severe cases.The latter situation probably occurs more frequently than the former, because
most parents do not seektreatment for their children immediately,
and a parent is more likely to decide to seek treatment if the
child's condition does not improve during the "wait-and-see"
period. If this was typical of the circumstances in the studies
of Gardner and Bennett, their findings underestimated the value
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of the ordinary methods of treating children with poor hearing,
but we will not know whether this is so until tests have been
made with as good controls as those used by Bordley and Hardy.
Wilson (1954) conducted an interesting test of the value
of having speechtraining given to kindergarten children by their
regular teachers. To avoid the uncontrolled variations that might
be involved if the experimental and control groups were under
different teachers, wilson used schools where the same teaeher
was responsible for two different groups of children. A chance
basis was used to decide,for each teaeher, which group of children
was to receive the special training. Experimentar and control
groups, each totaling over 100 children, were set up in this rvay.
Before the experiment began, all of the children were
measured in respect to their articulation of 1g consonants. and
also in respect to their reading readiness. Then, over a threemonth period the teachers gave the experimental children training
in the articulation of \2 of. the 18 consonants, while the control
children were not specially trained in any sounds.
Retesting at the end of the training period showed that,
although the training had not improved reading readiness, the
experimental children's articulation was better for all 1g consonants, including the 6 which were not used in the training, than
the performance of the control children on the same sounds.
The author noted that long-term experiments of this type
would be very desirable. we need to find out, for example, whether
speech training given to experimental children in the fifth or
sixth grade produces better speech when they reach the eighth
grade than is found at that time in control children who received
no such training.
Poslure snd exercise
Ways of influencing school children's posture have been
studied in two experiments. schwartz and.others (1g2g) gave a
4-month physical training program to 6g boys, while a comparable
group of 50 boys were used as a control group. As criteria of
posture, the investigators developed objective measures of bodily
relations in standing and sitting positions. comparisons of the
before-and-after measurements of the experimental and control
groups indicated that the exercise did not improve posture, nor
did it change abdominal circumference, chest diamefer, or chest
expansion.
However, general bodily growth was somewhat greater in
the experimental than in the control boys. Moreou.", in various
tests of physical strength rvhich the authors gave to both groups
of boys before and after the 4-month period, the experimental
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group showed, on the average, about twice as much gain as the
control group.
The boys were not measured later to see how 'well the
greater gains made by the boys in the experimental group may
have persisted. That question would be well worth testing in a
repetition and extension of the experiment made by Schwartz'
group, especially because the physiologist Tanner (1951) has
expressed the opinion that muscles stimulated by exercise will
"revert to their norriral size for the child's age after the exercise
ceases."
Clements and others (1950) conducted the other important
experiment on posture. Experimental and control groups, each
comprising 90 children aged 8-9 years, rvere set up "in such a
way as to match initial posture, body types, and ages as nearly
as possible." The authors did not specifically state that, after
setting up the matched pairs, there was random assignment from
each pair to experimental and control groups, but we may hope
that this refinement was not overlooked. The experimental group
participated in a 6-month program that included frequent gymnastics, posture training, dancing, games, and health talks, while
the control children were not specially stimulated to engage in any
of those activities.
As criteria of effects of the special program, attempts
were made to use before-and-after photographs and ratings by
a physician. However, the children in the experimental group
became "extremely posture conscious," and this seemedto invalidate the use of photographs and the ratings made when the
children knew they were being judged. Nevertheless, on the basis
of supplementary ratings made when the children in the experimental group were "off guard," the physician found that their
posture had improved markedly, and that the control children's
posture had not changed.
Three months later, during which summer vacations occurred, the physician re-judged the children in the experimental
group. He found considerablepersistenceof their gains, but he did
not likewise re-judge the control children to seewhether their posture, too, might have been improved by the summer vacation
period. This was unfortunate, and it was also unfortunate that all
of the children in this experiment were not observed and rated,
outside of school, by several judges who did not know which
children were in the experimental and control groups.
Respirotory diseqses
As we saw in Section 1, over half the absence for illness
in elementary school is due to respiratory conditions, and little
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or no progress has been made in reducing those diseases.In view
of that situation it would appear desirable to repeat, perhaps with
variations to be worked out in consultation with epidemiologists,
an experiment rvhich was briefly reported by Kaiser (1g41). In
one of hvo comparable schools,he so arranged that special attention was given to identifying and promptly sending home children
with respiratory infections, while in the other school "early recognition and prompt exclusion received no emphasis." At the end
of the school year the case rate (instances of absence) was relatively high in the experimental school, but the average duration
of absencehad been markedly shortened. As a result, the experimental school's absence rate (days lost per pupit) was substantially lower than the absence rate in the control school.
The possibility that ultraviolet light might reduce respiratory infections was tested by Gelperin and others (19b1) in an
experiment whose design might be applicable to other specific
proposals for cutting respiratory illness. The crucial part of the
study was conducted in 6 schools,which rvere split in such a \May
that half the classroomswere exposedto genuine ultravioret right,
while the fixtures in the other classrooms, although similar in
appearance, emitted a non-ultraviolet bluish light. Over the test
period of four and one-half months, no difference could be demonstrated statistically behryeenthe children in the experimental and
control classrooms with respect to absences for respiratory illnesses.
It is also of interest that respiratory diseaseswere involved
in the findings of one of the earliest experiments reported in
the field of schoolhealth. Bliss (191b,1918) conducteda controlled
test of the once popular practice of opening school windows at
intervals throughout the day, in rvinter as rvell as summer. children in classesfollowing this practice and children in crassesnor
following it were compared in respect to: (a) gains in height and
weight; (b) performanee on tests of fatigue; and (c) absence
rates for illnesses. The first two of these criteria showed no important differences between the experimental and control classes.
but in respect to the third criterion, the children in the experimental group had relatively high illness rates, particularly in
respect to absencefor colds, sore throats, and contagious diseases.
Apparently this experiment had the effect of stopping the
practice of opening schoolwindows regardless of season.That may
have been just as well, and yet the results reported by Bliss are
not altogether easy to understand, considering such other knowledge-including "negative" knowledge-as we have regarding res_
piratory conditions and contagious diseases.If only for',theoretical" reasons, it would seem worth while to repeat the experiment
reported by Bliss.
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Follow-up procedures
Since there have been relatively few experimental tests of
follow-up procedures,it is gratifying to note that a well controlled
study of that kind was conductedby Mather and others (1955)'
Schoolsin 20 Pennsylvaniacommunitieswere selectedand divided
into 4 comparablesets,which we may designateas sets A, B, C,
and D. The schoolsin set A were reservedfor control purposes.
In the schoolsof setsB, C, and D the nursesutilized a card-index
systemsuggestedby Gallagherand Gallagher (1952) to aid the
follow-up work with children nbeding attention for defects. In
schoolsc and D, the card-indexsystemwas used in combination
with certain other devices,which neednot be detailedhere except
for noting that oneof them was generalpublicity.
since it turned out that there were no significant differences
among the results obtainedfor the schoolsof sets B, C, and D,
the analysis dealt with them as though they were a single group
of experimentalschools.The important question,then, was the
of using the card-indexsystem,as comparedwith the
effectiveness
of the usual follow-up routines which had beenused
effectiveness
in the control schoolsof set A.
In both the experimental and control schoolsthe study was
concernedwith thosethird and fifth gradechildrenwho, according
to the regular examinationsof the schoolphysicians,neededattention for uncorrecteddefects.Medicaldefectsof that kind had been
found amongsome350 of the childrenin the experimentalschools,
and among 120 of the children in the control schools.After the
card-indexsystemhad beenusedin the experimentalschoolsfor
about three months,speciallytrained interviewersaskedthe parents of both groups of pupils whether physicianshad been contacted regarding the children'sneedfor care.As was pointed out
in our earlier discussionof correctionrates (Section1), responses
to this type of questiontend to give an unduly favorable impression of the amount of care which children receive,and yet the
correction rate obtained in this way is not invalid where the
object of the program is simply to seethat children needingcare
are brought to the attention of physicians.
In any eventthe study showedthat the correctionrate, so
obtained,was 61 percent for the children in the experimental
group and only 46 percentfor the children in the control group.
of follorv-uprvork
The study thus indicatedthat the effectiveness
the
use of the cardon medical defectswas increasedthrough
index system.As regards dental defects,however,the card-index
system seemedto have little or no value, since, for that group
of defects,the analogouscorrection rate was 60 percent for the
experimentalchildren and 59 percentfor the control children.
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It is to be hopedmany more studieswill be conductedusing
a general design like the one employedby Mather and others.
Further attention will be given to this type of experiment in
connectionwith our review of dental studieslater.
Screeningproblems
Although investigationsof screeningdevicesbulk large in
schoolhealth literature, most of them tend to be quite similar in
nature. Rather than attempting to review the findings of these
studies,we may discuss:(1) a study designwhich, though com_
mon, is very questionable;(2) a particular study which was, in
several respects,a model of the kind of controlled comparison
that shouldbe conducted
oftenerin the future; and (B) a plan for
a neededstudy on ways of screeningout or "pre-selecting"the
childrenwho shouldreceiveattentionfrom schoolphysicians.
Questionqb'lestudy design

I

All of the investigators concerned with the problem have
recognized that the findings of a screen should be cheeked
against some kind of a criterion, such as the findings of a physician who is specially trained in diagnosing the functions which
the screen is supposed to measure.
Too often, however, an investigator has administered a
screen to a group of children, and has asked the specialist physician to examine only those children who failed the screen. The
children passing the screen have been ignored, along with the
possibility that they may have included many children who, if
examined by the specialist, would have been found to need quite
as much attention as the casesselectedby the screen.
In this type of study the investigator has usually employed
the number of children who failed the screen as the statistical
base or denominator and, for the numerator, has used the number
of children found to need care by the specialist physician. It has
been assumed that the percentage or ratio obtained in this way
is an adequate measure of the screen's efficiency.
As we attempted to bring out in connection with the
Astoria study (section B) and the report of yankauer and Lawrence (section 4), percentages or ratios of this kind are affected
by the severity levels used for the screen and criterion examinations. The results of studies reported in terms of such percentages or ratios are not direcily comparable. Before anr proper
comparison of the findings could be made, one would have to ascertain the severity levels involved in the various studies and would
have to use that information for adjusting the percentages or
ratios that had been reported. This would be quite impra=ctical,
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if only because the severity levels involved in the criterion examinations are often difficult to estimate, and the process of making
estimates would become an investigation in itself.
In order to secure data that will have practical value for
comparative purposes, the investigator should see that both the
screen and the criterion examinations are given to all of the children in the study group. The two sets of findings should be published, preferably, in the form of a 2x2 scatter. However, the use
of some other form of presentation is admissible provided it
includes enough of the data so that anyone wishing to set up
the 2x2 scatter may do so from the figures given in the report.
It will then be possible for readers to construct the scatter and
compute, if the investigator has not already done so, the point
correlation coefficient or some other measure of the statistical
association that holds for the study findings. (The discussion of
the study by Jenss and Souther, which will be reviewed shortly,
includes data showing that correlations tend to be practically independent of the severity levels used.)
It is, of course, relatively costly to give the criterion examinations to all the children in the study group, and when one goes
to the expense of doing so, it is important to see that the fullest
possible use is made of the examinations. Thus, whenever it is
planned to give criterion examinations to a sizeable group of
children for the purpose of testing a screen,the investigator should
consider the possibility of using the same examinations to test,
not only the one screen, but several screens of the given kind.
The additional screenscould well include variations of the original
screen, especially if there is uncertainty as to what variation of
the screen may be most efficient.
The process of selecting screens to be tested is worth the
expenditure of considerable professional time. The greater part
of this time can well be spent in consulting specialists in the content of the screening problem at issue and experts in the field of
tests and measurements.
In designing the study, it would be desirable to include plans
for obtaining information on: (a) the cost of the equipment
that will be needed for routine administration of each screen;
(b) the time required for training staff members to administer
the screen; and (c) the number of pupils that can be screened
per day by one staff member. Finally, unless it is certain that
a single type of criterion examination is sufficient, it will be
desirable to utilize more than one criterion measure.
The study of Jenssond Souther
Some important aspects of screening research may be
illustrated by a review of the investigation reported by
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Jenssand Souther (1940). They wished to evaluatesix different
combinationsof physical measurementswhich, at the time of
their study, appearedto have some plausibility as screensfor
detectingchildrenwith poor "physicalfitness.',In using the latter
term the authors referred, not to the child's athletic ability, but
to his general physical condition, including especiallyhis nutritional status.
The screenswere testedon 213 New Haven schoolchildren,
most of whom were in low-incomefamilies. The investigation
may be regardedas a well controlledcomparisonof the screens,
inasmuchas all children in the study group were examinedwith
respectto all of the screensand with respectto all of the criteria
as well. This procedureminimized the effectsof the extraneous
factorsthat tend to impair the comparabilityof resultswhen other
study designsare employed.
AII the measurements
usedfor the screens,and most of the
measurements
usedfor the criteria, were madewhen the children
were 7 years old. A few of the measurements
usedfor the criteria
were taken when the childrenwere age 6.
Without attempting to describethe screensin detail, we
may identify them as:
1. Weight in relation to skeletalbuild.
, Arm girth in relation to skeletalbuild.
3. Subcutaneous
tissue in relation to skeletalbuild.
4. The "ACH" index,in which the differencebetweenarm
girth and chest depth was obtained and related to
hip width.
5.

Pryor's index of weight relative to height and hip
width.

6.

The Baldwin-Wood tables of weight relative to height.

The first three of these screenswere developedby Franzen
(1929) as methods of identifying children who, in pediatric
examinations, were likely to be rated low with respect to nutritional status. A few years later Franzen (LgBAa,7gg4b,and 1935)
devised the fourth screen listed above as a method of estimating
the combined results of the first three screens. As a basis for
constructing all four screens Franzen assumed that, in rating
nutritional status, a pediatrician was really making a judgment
of the child's soft tissues in relation to his skeletal build.
Franzen showed that, to whatever extent his assumption
regarding pediatric ratings was sound, his screens were also
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sound. However, he did not check the assumption by systematieally
comparing the flndings of the screens with ratings of nutritional
status actually made, independently of the screens, in regular
pediatric examinations. Although Warner (1935) had reported
a preliminary test of Franzen's assumption, her findings were inconclusive owing to difficulties, not with the screens, but with
the pediatric ratings.
The last two of .the six screens (Pryor's index and the
Baldwin-Wood tables) were likewise measures which had not
been adequately tested before, and sofre authorities believed that
these screens might succeedwhere similar measures had failed
in the past.6
As regards criteria, Jenss and Souther recognized that
neither a pediatric rating of nutritional status nor any other
si,nglemeasure could be considered fully adequate as a criterion
of physical fitness. The authors therefore utilized a number of
different measures or indications of fitness, each of which could
be considered sound as a partial criterion. The criterion measures
were:

A. Gain in weight betweenages 6 and 7, or during the
year previousto the time of taking the screenmeasures.

B. fncreasein musclesize betweenages6 and 7, as indicatedby the differencebetrveenmeasurementsof arm
girth taken at those ages.
C. Ratingsby a pediatricianof nutritional statusat age7.
D. Combinationof the pediatrician'sratings of nutritional
status at age 6 and at age 7.
E . This criterion was a combinationof three measures:
criterion B (gain in musclesize); criterion C (pediatrician's rating of nutritional statusat age?) ; and the
o For the correlation between physicians' ratings and the early WoodWoodbury tables, coefficients of 35- and .25 t'ad been found. respec'tivelv. in
the studies of Dublin and Gebhart (1923) and Clark and others itgZB).-fhe
latter study had also dealt with Dreyer's index of weight relatiire to-trunk
lelgth and chest circumference, and with Pirquet's iniiex of the cube root
of weight divided by sitting height. Although- these two screens were not
ch-ecked qgainst a criterion, they were shown to correlate lowly with each
other and with the Wood-Woodbury tables. The study of Jones'(1938) had
showa that, when 5-way ratings of nutritional status were used, the average
value of the ordinary correlation coefficient was .50 for the ratings of four
physicians vs. Tuxford's weight-for-height
index. The relatively high value
of ,50 was to be expected, not only because ordinary correlation coefficients
were used, but also because of other circumstances which were more or less
unique to Jones' study.
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findings of the pediatrician as to the child's need for
medical and dental care at age 7.
The results of the study were reported in such a way that,
for each screen in relation to each criterion, one could readily
construct the 2x2 scatter and compute the point correlation coefficient. The reviewer has done this for the 6 screens versus the 5
criteria. The resulting 30 correlation coefficients are shown in
the accompanying tibte.
Before discussing these findings and their significance for
future work on physical fitness screens, let us consider an important by-product of the study having to do with the question of
whether correlations are affected by the cutoff scores or levels
of severity used in screening devices.
BETWEEN
CORRELATIONS
FITNESS
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Jenss and Souther took the trouble to use two different
cutoff scores to distinguish children "failing" each of the screens
except the Baldwin-Wood tables. Thus, for each of five screens,
one cutoff score vr'as set to distinguish the lowest-standing 20
percent of the children in the group on which the screen was
standardized, while another cutoff score was set to distinguish
the lowest-standing 14 percent.
Since, according to statistical theory, there was no reason
to expect that the coefficients for the 20 percent cutoffs would
tend to be higher or lower than the coefficientsfor the L4 percent
cutoffs, we have shown only the coefficients for the 20 percent
cutoffs in the table. Horvever, both sets of coefficients have been
computed, and it is of interest to ask whether, as a matter of
actual fact, the averages of the two sets are similar or substantially different.
In the table, the 25 coefficients based on the 20 percent
cutoffs, or those which concern all screens except the BaldwinWood tables, yield an average value of .0?. For the ZE analogous
coefficients based on the 14 percent cutoffs (not shown in the
table), an average value of .06 is found. The averages .0T and
.06 happen to be rather more similar than we might have expected
considering chance fluctuations, but the data provide a practical
demonstration of the fact that correlation coefficients tend to be
independent of cutoff scores or severity levels.
From the 30 coefficientsin the table as a whole, it is clear
that none of the screens correlated well with any criterion, since
no coefficienthigher than .32 was obtained, and most of the values
were close to zero. This fact accords with the authors, conclusion
that all of the screens tested in the study were unsatisfaoory.
The fact that a wide range of proposed screens has been
found unsatisfactory in the study of Jenss and Souther and in
reports of earlier authors raises some doubt regarding the value
of the combinations of physical measurements used in the grid
of Wetzel (1941) and in the procedures suggested by Stuart and
Meredith (1946) and Meredith (1949). The reviewer has been
unable to find substantial evidence that these new measures are
successful where the previous devices were not. It is of course
possible that a future study will show that Wetzel's grid, Meredith's chart, or some other arrangement of physical measurements
is valuable. But, for the present, a considerable burden of proof
would seem to rest with those 'rvho recommend the use of such
measures for screening purposes.
The investigation of Jenss and Souther was an excellent
one for its time. The remarks which follow should be regarded
less as criticism of their study than as considerations rvhich mav
be relevant to future work.
t4,
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The conceptsof validity and reliability are worth brief
discussionhere, sincethey are frequently pertinent to screening
studies,and they were involved in two problems given special
attention by Jenssand souther. For a full discussionof validity
as distinct from reliability (or "replicability"), the reader should
consulta text on measurementmethods.As brief definitions,we
may say that validity hasto do with the extentto which a measure
gets at what it is supposedto cover, while reliability has to do
with the extent to which errors compriseor affect the measure.
It is not unusual for a m'easureto have high reliability
and yet have little validity for its purpose.Conversely'a measure
canhavelow reliability but substantialvalidity (althoughin practice a measure'seffectiuevalidity is somewhatlimited by low
reliability, at least until its reliability is improved). While neither
of theseextremecombinationsof conditionsoccurredin the study
of Jenss and Souther, their report includes materials which
exemplify,in moderateform, both kinds of situations.
Most authorities at the time of the study assumedthat
pediatric ratings of nutritional status (such as criteria C and D)
were the most important criterion of fitness that was available.
Accordingly, Jenss and Souther conducteda test of what they
termedthe stability of the ratings. By stability the authorsmeant
essentiallythe samething as is meant by reliability.
As one approachto the problem,a pediatricianwas asked
to rate the nutritional status of a group of 103 children, and,
some 13 days later, to rate the same children again. A 4-way
scalewas used for both sets of ratings, and the secondset of
ratings was made as independentlyas possibleof the first set.
The ordinary correlation coefficientfor the two sets of ratings
was.73.
As a further approach,the authors askedthree pediatriciansto makeindependentratings,within a week,of a group of 208
children. The ordinary correlation coefficientsfor the three sets
of ratings obtained in this way were: .63 for the first versus
the secondpediatricians' ratings; .66 for the first versus the
third pediatricians' ratings; and .66 for the secondversus the
third pediatricians'ratings.
Data on the reliability of commonly used measuresare
always instructive, and the abovefindings of Jenssand Souther
are probablythe best information that has beenpublishedon the
reliability of pediatric ratings of nutritional status.'
z Data yielding correlations of about the same size had been reported by
Franzen (1929) and by Jones (1938), but no study had used a procedure
which, for the purpose of studying the reliability of the ratings, was as well
designed as the procedure employed by Jenss and Souther.
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However, the reliability of the ratings was not basic to
the question of the value of the ratings as a criterion measure.
If reliability were the important problem, a future study could
secure satisfactory ratings by simply following a procedure like
the one used by Jenss and Souther in the second part of the test
cited above. That is, an investigator could arrange to have three
pediatrieians rate all children in the study group. Then, by averaging the three ratings of each child (and thus canceling most
of the errors in the ratings), a measure having very substantial
reliability could be obtained.
This would not essentially improve the validity of the
ratings, or the extent to which they got at nutritional status per se,
and that is clearly a higher priority question than the problem of
the reliability of the ratings. Medical science provides more or
less continuous checks on other parts of the pediatric examination,
but there seemsto have been no adequate validation of that part
of the examination in whieh the child's nutritional status is rated.
We will consider ways of filling this gap after discussing another
measure which was given special attention by Jenss and Souther.
It provides an illustration of a measure whose validity was substantial on a pri,ori grounds, but whose reliability was low.
In a special part of the study, the authors were at pains
to show that, on the basis of the usual assumptions about factors
affecting physical fitness, one could reasonably believe the children
in the study group included a considerable number whose fitness
was low. To make this point, the authors thoroughly investigated
each child or his parents with respect to several variables which,
for brevity, were termed "socioeconomic" measures. We need not
discuss the details of this work nor the question of whether it
was essential to the study's main purpose of testing the screens,
but we should note that one of the measures obtained for each
child was his consumption of "milk and leafy vegetables."
Unfortunately, many difficulties rvere encountered in the
investigators' efforts to obtain reliable information concerning the
children's diets. The report of the study stressed that the securing
of reliable data on dietary intake should be considered an important part of any future study of physical fitness screens.Holvever,
Jenss and Souther felt that their own data on the consumption
of milk and leafy vegetables were too unreliable for use as a
criterion measure.
This was regrettable because,unless information on dietary
intake is totally unreliable (i.e., consists of nothing but errors),
it has obvious validity for research having to do with nutritional
status. And, rvhen a measure is known to have substantial validify
but low reliability, it is worthwhile, despite the low reliability,
to utilize the measure as a criterion in a study of screening
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methods. If the investigator then finds that the measure correlates perceptibly with one or more of the screens, he can assume
that its correlations with the same screens will be a good deal
higher when steps are taken to improve the reliability of that
criterion measure. It is ordinarily possible, in one way or another,
to remedy the situation when low reliability is the problem, whereas if validity is low, little can be done to improve matters short
of turning to some different type of measure.
It seems clear that ratings of nutritional status should be
checkedagainst a suitable measureof dietary intake. One approach
would be a study of the "intensive survey" type, or a study using
the procedure of recording, over a period of several years, detailed
information on the diets of a representative group of children and
relating that information to ratings of the children's nutritional
status. The ratings should of course be made in examinations
conducted independently of any knowledge of the children's diets.
The nutritionists King (1945) and Maynard (19b0) have
emphasized that until studies of that kind are reported we will
not know the magnitude of the statistical relationship between diet
and health. If it is feasible, for example, to apply such intensive
survey methods to thousands of adults for the purpose of studying cardiovascular disease (see Dawber and others, 1951), it
should not be too difficult to apply more or less similar methods to a
few hundred children in order to learn a good deal more about
their nutrition than we now know.
A more conclusive approach would be an investigation
of the kind urged by Hill (1938). In commenting on the studies
of physical fitness screens reported by Jones (1998) and other
investigators, Hill recommended that future work be designed
to answer the question of what actually happens to children as a
result of clwnging their diets. considerable information of that
nature has been obtained in the studies of particular nutritional
problems which we reviewed earlier in this Section. yet it appears
that a study comprehensiveenough to answer the general question
raised by Hill is still to be undertaken. A plan for one of the possible studies of that kind was sketched at the end of the earlier
discussion of nutrition studies, page gB.
Design for testing leqcher versus nurse referrof
3

One of the concluding statements in the report of Jenss
and Souther may be cited to introduce a general plan for
a study of screens to select children for medical examinations.
In connection with the problem of ascertaining a child,s
physical condition (as distinct from the more specific question
of his nutritional status), Jenss and Souther declared that a
sound screening method "must be found," since the cost of full
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pediatric examinations of all children in a school was ,,prohibitive for most communities." Our lack of well-tested screens for
that purpose is as serious today as it was rvhen Jenss and Souther:
commented on the problem in 1940.
A considerablenumber of school health authorities assume
that the screening out or "pre-selection" of children to be examined by physicians is best carried out by lhe teaclter, with help
from the school nurse at certain stages of the process. As we saw
in Section 3, the plan of giving the teacher primary responsibility
for screening was first recommended in 1840 by William Alcott,
but the procedure did not come into extensive use until reports
of the Astoria study began to be published (see especially Wheatley, 1940).
Less often it is assumed that the screening of children for
examinations should be carried out by the nurse, with the teacher
helping in ways that do not greatly interfere with her other duties.
This procedure was recommendedby the eminent school physician
Arthur Cabot in 1911, and was employed frequently for more
than a decadethereafter. Although stitl in use (see, for example,
the reports of Kahl, 1947; Snyder, 19b3; and Buley, 19b4), the
procedure is apparently less commonly employed today than the
plan of giving primary responsibility to the teacher.
While recognizing that, to some extent, both the teacher
and the nurse are usually involved in each of these procedures,
we may for brevity's sake refer to the respective screensdescribed
above as simply "teacher-referral" and "nurse-referral.', It is
assumed that neither teacher nor nurse attempts to make diagnoses, but that both procedures are simply screens in the sense
pointed outby Dukelow (1956), who said the findings of a screen
should be regarded as "presumptive evidence of disease, rather
than a diagnosis on which a physician would feel justified in
basing treatment."
No controlled comparison of teacher-referral and nursereferral seemsto have been conducted, and there is clearly a need
for such work. If research funds were available on a large scale,
it would be desirable to plan a whole series of tests in which the
two screens were compared: (i) in schools where the health
service budget was large and in schools where the budget was
small; (ii) in schoolswhere the initial qualifications of the teachers
and nurses were very good and where those qualifications were
relatively poor; (iii) under conditions where a substantial amount
of in-service training was usually given teachers and nurses, and
where such training was ordinarily slight; and (iv) in schools
rvhere children identified by a screen are usually referred to school
physicians, and in schoolswhere the referrals are ordinarily macle
directly to parents and private physicians.
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If, however, adequate funds do not become available for
such systematic variation of "background" factors, it rvould still
be worth while for large school systemsto compare the two screens
under whatever conditions are feasible for the circumstances of
the schools concerned. We rvill henceforth give attention to a
general study design that could be used in a wide range of background conditions. It should be understood that, in reporting any
study of this kind, the investigators should specify the amounts
of money spent for each phase of the work, the initial qualifications of the teachers and nurses, the amounts of training given
to each type of personnel in the course of the study, and whether
the school ordinarily refers most of the children who seem to
need attention to school physicians or directly to parents and
private physicians. Eventually, then, it should be possible to form
some opinion regarding the importance-or perhaps the unimportance-of the roles which background factors may play in
respect to efficiency of the screens.
As a partial model we may briefly review the design used
by Buck (1922) in a test rvhich he conducted at the Rose school
in Detroit. It is doubtful that he interpreted his results correctly,
but he published enough of the findings to enable readers to make
their own interpretations. Moreover, as a result of a reasonably
diligent search, the reviewer is led to believe that no evidence
better than Buck's has been published regarding the possible value
of the teacher-referral screen. (In 1942, l\{iller reported a study
of the teacher's ability to screen children for a limited number
of defects, but his findings rvere given almost entirely in terms of
percentages, and there seems to be no way to reconstruct the
2x2 tables which rvould show how much association there was
between teachers'and physicians'findings. The data reported by
Gudakunst, 1937, also seem to defy interpretation in terms of
association tables.)
Buck believed nurse-referral was "somewhat more scientific" than teacher-referral, and he noted that a number of cities
were using nurse-referral with apparent success.However, he felt
it was less important to compare teacher-referral with nursereferral, than to see how well teacher-referral compared with the
findings of staff physicians, when both the teachers' and the staff
physicians' findings were checked against the findings of expert
physicians. That is, for purposesof his study, the teachers' findings
and staff physicians'findings rvere regarded as screens, and the
findings of expert physicians were used as the criterion measure.
Buck arranged to have 24L pupils inspected by teachers
who had received special training in screening children for medical examinations. The same pupils were then examined by a squad
of three physicians who were on the regular staff of the school
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health service. (At that time all school medical examining in
Detroit was done by "triads" of physicians, with each physician
responsible for conducting certain parts of the examination.)
Finally, independent examinations were given the 24L children
by a squad of three expert physicians who, as supervisors of the
school health program, had outstanding qualiflcations and experience.
The results are.shown in the accompanying 2x2 scatters.8
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Simple inspection of them shows that the teachers' findings do
not agree very well with the findings of the expert physicians,
while substantial agreement exists between the findings of the
staff physicians and the expert physicians. This impression is
confirmed by the values of the point correlations, which compute
as.24 for teachers versus expert physicians, and .67 for staff physicians versus expert physicians. Thus, contrary to what Buck
believed on the basis of a percentage analysis of his results, the
findings cast considerable doubt on the idea that teachers compare
reasonably well with staff physicans in respect to ability to pick
out children needing medical attention.
The study plan suggestedbelow differs in several respects
I

i

l

I
t

e Although the marginal totals of chililren uith def ect were not given as
such by Buck, he provided the rm,mbers of defects found by each group of
personnel. To estimate the numbers of children with defect, it was only neces-sary
to divide the numbers of defects by 1.3. Data in other parts of the report
indicate that 1.3 is probably the best divisor to use, but the general results
would be affected very little if 1.2 or 1.4 were used instead of 1.3.
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from the design used by Buck. Nurses would of course be employed
where Buck utilized staff physicians, and the study rvould extend
over a full school year. For reasons which will be evident below,
it would not be feasible to conduct the study, as Buck did, on a
single group of children. Instead, use would be made of two different groups of children in schools rvhich are some distance apart,
but which are similar to each other in respect to parents' income
levels, and particularly in respect to the children's health status
as indicated by existing records. When reasonable comparability
of the two groups has been established, a coin should be tossed
to determine which group would be the "teacher-referral study
group" and which the "nurse-referral study group."
As in Buck's study, the criterion measure would be independent examinations of all children by expert physicians, who,
so far as possible, would have qualifications like those suggested
earlier (Section 4) in connection with re-examination methods.
The experts would be called in at the start of the study to give or
supervise the training of the teachers and nurses, as well as
being called at the end of the study to give the criterion examinations.
For an adequate test, nurses should be assigned to the
teacher-referral study group as well as to the nurse-referral study
group, although the nurses' duties would differ substantially in
the two groups. The teachers who were already with the children
would of course be kept with their respective groups, but the
nurses could well be assigned to the two groups by some random
procedure.
It would be simplest, and probably best, to give the same
training to all four sets of personnel who would be concerned
with the screening work-that is, to both teachers and nurses in
the teacher-referral group and to both teachers and nurses in
the nurse-referral group. The training of all teachers and nurses
would be distributed throughout the first 6 weeks of the school
year, and use could well be made of materials like those provided
by Rogers (1945), Schneiderand McNeely (1951), and by Wheatley and Hallock (1951).
During the 30 weeks following the training period, the
teachers in the teacher-referral group would record their observations of the children in accordance rvith some up-to-date version
of the procedures developed for the Astoria plan (Nyswander,
1942). The nurses in this study group would not inspect any children except individual cases believed by the teacher to warrant
such inspections during teacher-nurse conferences, which would
be held at about the eighteenth and twenty-eighth weeks of the
3O-weekperiod. At those times the nurses would not only inspect
some of the children but would also give the teacher help in inter-

t12

Provided by the Maternal and Child Health Library, Georgetown University

preting the observations that had accumulated in the teachers'
records. After the second set of teacher-nurse conferences the
teachers would make final decisions regarding the children who
would and would not be considered referrals in that study group.
The nurses in the nurse-ref emal group would scheduletheir
duties in such a way as to include a thorough inspection of each
child during the first 8 or 10 weeks of the 30-week period, and,
at about the twenty-eighth week, a secondinspection of each child.
The second inspections would be relatively brief for all children
except those for whom the nurses saw reason to suspect some
trouble. Just before or during each set of inspections, the nurses
would ask the teachers to name any children who seemedto warrant special checking. However, in this study group the teachers
would not be required to observe the children systematically, and
they would be asked to keep only such notes as seemed to them
especially pertinent in the light of the training they had received.
Following the second set of inspections, the nurses would finally
decide on the children who would and would not be considered
referrals in this study group.
After the 30-week period, the remainder of the school year
would be used for conducting criterion examinations of all children
in both study groups, and for comparing the experts' findings
with the decisions reached by teachers in the teacher-referral
group and by nurses in the nurse-referral group. The comparative
efficienciesof the two screening procedures would be ascertained
from scatters and correlation coefficientsanalogous to those cited
above from Buck's study.
A qualitative analysis of the cases "missed" and "overreferred" by each screen would indicate ways in which teacherreferral, nurse-referral, or both might be improved, although
information of this nature should not be regarded as a better
general guide to future policy than the statistical correlations.
Finally, even though the relationship between the teacher-referral
screen and the nurse-referral screen would not be of special
interest from a practical viewpoint, it might be of some general
as well as theoretical interest to publish the scatter for that association, together with a brief account of representative cases on
which the teachers and nurses did and did not agree.
To make the general plan of the study easier to grasp, we
have avoided mention, up to now, of a complication arising from
the fact that the study would extend over a considerable period
of time. This circumstance means that there will be a number of
children who, so far as the teachers and nurses are concerned,
should be referred immediately, or at least long before the criterion examinations are given.
This complication is not quite as serious as it may seem
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because a majority of the children falling in this category are
likely to be cases of acute respiratory or communicable disease
and are therefore not of the kind that ordinarily come to issue
in connection with screening for adverse conditions. At the same
time, there will be certain other caseswhich are of the kind that
screening procedures should detect, and which should be referred
for attention without delay.
For cases in either category there should be consultation,
if possible,between teacher and nurse on the need for the referral
before it is made. Vfhere time and" opportunity permit such consultation. final decision on the case should rest with the teacher
in the teacher-referral study group and with the nurse in the
nurse-referral study group. Where consultation is not feasible, the
referral should be made without delay by whichever staff member
sees the child first. All such referrals should be made in accordance rvith whatever procedures are normal for the given school
system. However, records should be kept of the referrals, showing
who made them and to whom children were referred, while also
distinguishing so far as possible between the acute and non-acute
cases.
At the time of the criterion examinations, the experts or
technicians under their direction should investigate all such
referrals. The aims of this work would be to distinguish between
caseswhich were and were not pertinent to the general screening
problem; and, among the pertinent cases,to identify the cases
referred by the teachers in the teacher-referral study group, and
the casesreferred by the nurses in the nurse-referral study group.
Only the last two categories, i.e., the referrals made by the
pe$ons mainly responsible for screening in the respective study
groups (regardless of whether there was consultation or not) need
to be considered when the study's main flndings are analyzed.
In the light of all available information on each "pertinent" referral, including the findings for the given child in the criterion
examination of him, the experts would decide whether the case
did or did not rvarrant medical attention.
Although it would probably make no great difference, it
would be desirable to report the scatters and correlation coefficients both with and without the inclusion of the referred cases,
which, when included in the scatters, would be entered in the
same way as the other cases whom the teachers or nurses had
identified as needing attention.
Dentol progroms
A number of authorities are in substantial agreement that
there is a serious shortage of dental manpower relative to the
true need for care; that the public does not realize the great im-
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portance of dental care; and that school dental programs may be
considered sound in proportion as they educate the public to seek
adequate care and thas create a fi,rm basi,s for the training of
aildi,tional d,ental rna,npower (see Wheatley, 1948; Klein, tg44;
Bertrand and Hitt, 1948; American Dental Association, lgbl;
and Fulton,1955). In a recent review of the overall picture,
Russell (1955) has pointed out that even if optimum use is made
of fluorides during the next decade or two, a large gap will still
exist between the actual need for dental care and the manpower
that will probably be available to flll the need.
It thus appears that, in the future as in the past, the
primary aim of school dental programs should be the education
of parents to seek regular care for their children. Experimental
studies that could help to guide programs toward the achievement
of that aim are not as numerous as one might hope and expect
considering the seriousnessof the problem. However, the reviewer
has found reports of four such studies, and even though they are
not models of experimental design, their findings are quite suggestive for future work.
Morris' study
Morris (1939) reported an extensive though uncontrolled
experiment in 7 Michigan counties. The W. K. Kellogg Foundation
paid for examinations given the school children in dentists' offices,
as well as for a substantial part of the care that was provided
and for certain courses in children's dentistry which were given
the local dentists. The school teachers urged the children and
their parents to take advantage of the free examinations and to
secure whatever care was needed. Additional pressure on the
parents was exerted by the local physicians and by a number of
civie groups.
Measurement of the effectiveness of the project was attempted by asking the dentists to inform the county health departments regarding the numbers of children whose care needs were
completed each year. The reporting by the dentists was apparently
inadequate in some of the counties, for Morris was able to give
data regarding only one county. In that county, among all children
aged 6-10 the proportion receiving complete care rose from about
one-fifth to two-thirds from the first to the third year of the
project.
Frcnkel's sludy
Frankel (1940) conducted comparative tests of 3 different
procedures. Each procedure was applied to a separate group of
children in the first, third, and fourth grades. The test of each
procedure extended over a period of 7 months.

tr5

I

__

__

Provided by the Maternal and Child Health Library, Georgetown University

One of the procedures was of special interest because it
represented a plan frequently used in school dental programs
today. Important elements of this plan had been worked out by
Sutton (1925) in Atlanta, Ga., but the procedure was developed
in detail by Turner and others (193?) in Malden, Mass., and is
therefore termed the Malden plan. Under this plan the school or
health department distributes a reply-form and note to the parent
of each child; these materials urge that the child be taken to a
dentist for examination and that the dentist be re-visited as often
as necessaryfor completion of all care that the child needs. If the
parent complies with these recommendations and securescomplete
care for the child, the dentist signs the form and it is returned
to the school by the dentist, parent, or child. On occasion the
teacher may be aided by the principal or a member of the health
service staff, but the teacher does most of the follow-up work
and she is usually expected to take steps in a prescribed sequence
that is intended to insure the return of a maximum number of
forms.
The effectivenessof this plan is often measured in terms of
the percentage of children whom the dentists report as completed.
Frankel, however, examined the children herself. Thus she was
not only able to use her own findings to measure effectiveness,
but she was also able to relate her findings to the reports of the
dentists. The study's results on the latter score will be reviewed
later in this Section.
At the end of the 7-month test period, Frankel's examinations showed that complete care had been received by 84 percent
of the children exposedto the Malden plan. It is uncertain whether
the same percentage would have been found if the children in
the Malden-plan group had been fully comparable to the children
in the other 2 groups at the start of the experiment; unfortunately,
Frankel had concentrated rather too much on seeing that the B
groups were of similar economic status, and she realized too late
that the children in the Malden-plan group had received more
dental care than those in the other study groups before the testing
of the 3 procedures began.
In the second procedure tested by Frankel the same replyform was used, but a dental hygienist distributed the form and
did all of the follow-up work directed toward getting it returned.
The methods used by the hygienist included all of the steps taken
by the teacher. In addition, the hygienist talked to each chitd
individually about the need for dental care, and she asked the
parents who did not seek care within a few weeks to come to the
school. There she pointed out the child's cavities and gave the
parent a detailed explanation as to why the child needed dental
care at regular intervals.
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In general, the amount of time which the hygienist spent
on her work was so large that the findings for this procedure
were of more theoretical than practical interest. For, in order to
duplicate the hygienisfs methods on a routine basis, a school
would have to employ one hygienist for every 800 children, and
this would often mean that most of the funds available for school
health serviceswould have to be spent on hygienists' salaries alone.
In any event, Frankel's examinations showed that over the Tmonth period, satisfactory care had been received by 42 percent
of the children in the group who were followed up by the hygienist.
Although this percentage was noticeibly higher than the 24 per
cent found for the Malden plan, it would seem reasonableto hope
that further work may discover some not-too-expensive ways of
increasing the proportion of completed casesto even more than 42
percent.
The third procedure tested by Frankel was that of having
the school nurse select, and, as time permitted, follow up the children whose physical examination records indicated that they
especially needed dental care. Among the children exposed to this
procedure, Frankel's re-examinations showed that 20 percent received satisfactory care during the period of the study. This result
was scarcely surprising, yet it indicated what could be accomplished with a relatively small amount of effort and thus provided
a background finding of some value.
Nyswonder'sstudy
The third study to be reviewed was part of the Astoria
study directed by Nyswander (1942). She tested certain procedures that resembled to some extent the first 2 procedures tested
by Frankel. Nyswander's test of the Malden plan was supplemented by an arrangement whereby the local dentists agreed to
examine, without charge, the school children who were brought
to their offices by parents. In combination with this arrangement
Nyswander applied the Malden plan for a full school year to
children in grades 1-8. The results were measured in terms of
what the dentists reported on the reply-forms. At the end of the
year these forms indicated that care had been completed for B0
percent of the children exposedto the plan.
A direct comparison of Nyswander,s figure of B0 percent
with the 34 percent rvhich Frankel obtained for the Malden plan
would be unsound becausethe 2 studies differed in respect to duration, the children's ages, and the measures of effectiveness used.
It nevertheless seems a little surprising that Nyswander's test of
the Malden plan did not show at least as high a percentage of
completions as Frankel found. One is led to suspect that the free

tt7

Provided by the Maternal and Child Health Library, Georgetown University

examinations used in Nyswander's test did not help matters
enough to justify the time and trouble which the school took to
arrange for the examinations. However, no firm conclusion should
be drawn regarding that point until clearer experimental evidence
is available.
Nyswander also conducteda test of the procedure of having
a hygienist conduct the follow-up work. This procedure was tested
over a 6-month period, which was not much different from the
?-month period employed by Frankel. Otherwise, however, Nyswander's test differed markedly from Frankel's. In Nyswander's
test the hygienist worked part-time for only 2 months, after which
4 months were allowed to elapsebefore the results from the replyforms were tallied. Moreover, Nyswander's test was conducted
with upper-grade children, whose parents, according to Wheafley
(1943), are somewhat easier to convince of the need for care
than parents of the lower-grade children who were used in
Frankel's test. Finally, Nyswander used the dentist's reports to
measure effectiveness, where Frankel had relied on her own
examinations. By chance, these differences between the studies
cancelled each other's effects in the results, so that Nyswander,
like Frankel, obtained 42 percent completions. One wonders what
would be found if Nyswander's procedure were: (1) modified to
extend over a school year; (2) applied to children of all grades;
and (3) judged in terms of findings from examinations given by
a school dentist or hygienist at the end of the year.
Gold's study
The last of the 4 experimental studies to be discussed
was an investigation conductedby Gold (194b). Her study was
complex, and a review of more than its main parts would not
be useful here. She was chiefly interested in how much effect 2
procedures would have when they were applied, in combination,
to eighth grade children. one procedure was a series of individuar
teacher-pupil conferences during which the child,s personal need
for dental care was explained and stressed. The other procedure
consisted of giving an intensive dental health course in the children's regular class periods. Teachers administered both of these
procedures to an experimental group of ZEEchildren. A matched
control group of the same size was exposed to only ,,incidental',
discussions of dental health. The experiment extended over a
period of 4 months.
Although it was useful to test the combined effect of the
individual conferencesand the intensive course, it was regrettable,
as Gold herself noted, that her study design did not include tests
to discover how effective each procedure was by itself. It was
noteworthy, however, that certain subsidiary findings of the study
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led Gold to consider the individual eonferencesas more effective
than the course in dental health.
An important feature of the study was the fact that, as
one of her measuresof effectiveness,
the author usedthe average
number of teeth that were filled per child during the 4-month test
period. Essentially,this measurewas the gain in what is called
the "F component"of the DMF rate, which, as will be noted later,
is a particularly valuable index for experimental and evaluative
purposes.In Gold's study the data on gains were obtained in
examinations given by a dental hygienist at the beginning and
the end of the test period. The results showedthat the children
exposedto both the individual conferencesand the health education eoursegainedan averageof 5.0 filled teeth per child.
This was a very large gain, but it was not too surprising
in view of the intensive, if temporary, proceduresto which the
children in the experimentalgroup were subjected.More surprising was the fact the control children,who had receivedonly incidental dental health instruction, gained 1.8 filled teeth per child.
Relative to the gain for the experimentalgroup, the gain of 1.8
filled teeth appearssmall. It is neverthelessa high figure, and is
well aboveany annual gain per child that schooldental programs,
including those with dental health instruction, have been able
to achieveat reasonablecost.
It therefore seemslikely that in Gold,s experiment some
effect of the intensive proceduresused with the children in the
experimentalgroup "spilled over" indirectly to the children in
the control group. While Gold'suse of a soundmethodof measuring effectiveness
has permitted us to cite her finding of 1.8 filled
teeth per child as a probableexampleof this so-called.,contamination factor," it shouldnot be supposedthat the effect was at all
uniquein Gold'sstudy, or that it is not an equallyseriousproblem
in other experimentalstudies.The important point is that when
this factor is not guardedagainst,a procedureusedwith an experimental group is likely to appear less effective than it actually is,
since effectivenessis ordinarily judged against the findings for
the control group. As indicated earlier in eonnection with the
discussionof nutrition experiments,it is desirableto use experimental and control groups which are in different localities, and
this is likely to require the cooperationof two or more school
systemsin a single experiment.
Further discussionof methodswould not seem essential
here becausethe experimentalmethodsthat are neededfor studying dental programs are, in principle, identical with thosewhich
are appropriateto researchin other phasesof schoolhealth services.The writer will suggesta broad hypothesisthat may merit
testing in future experiments,and will then concludethis Section
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with a brief discussion of the use of DMF rates and reply-forms
in evaluating programs.
The "mony-person"hypothesis
In the process of examining the iiterature the reviewer
has wondered whether more parents could be persuaded to take
their children to dentists if the same amount of time which the
teacher spends under the full Malden plan were spent by several
different people, or by having a different person communicate
briefly with the parent each time an additional step is required
in the follow-up sequence.
The idea of bringing presure to bear on parents by having
several different people stress the need for regular visits to dentists is far from new, as the reviewer recalls seeing this idea
discussed in reports of the international congresses on school
health that were held from 1904 to 1913. However, something
really new would be contributed if school authorities could arrange
suitable tests of the "many-person" procedure in comparison with
the procedure of having one person do all or most of the follow-up
work.
An essential feature of such tests would be the equalization,
so far as possible, of time and cost factors for the 2 procedures.
In applying the Malden plan it should not be assumed, as some
writers have apparently assumed,that the time spent by teachers
and principals or other supervisory instructional staff is "free";
instead the cost of such time should be carefully estimated with
consideration of the salaries of the staff members involved. (In
this connection see the critique of Rast, 1954, regarding Astoria
and Malden plans.)
The arrangements used in the many-person procedure
should provide for having one person keep account of all communications with the parents of a given group of children. Whereas in
the Malden plan a teacher ordinarily does this for the children in
each grade group, in the many-person procedure the records could
perhaps be kept for a whole school by a volunteer assistant or
by part-time help contributed by a civic group. Thus most of the
time involved in the many-person procedure could be spent on
contacting the parents through whatever visits, notes, or telephone calls may be appropriate for particular cases.
The occupations of the individuals who contact the parents
would probably have to differ somewhat from one set of tests to
another, depending on the background conditions that already
exist in the areas where the experiments are conducted. For purposes of initial tests, it would not seem unreasonable to assume
that the occupations of the persons who contact parents do not
make a great deal of difference, so long as those persons hold
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responsible positions, and, as necessary, the nature of their positions is indicated to the parents. If and when it should be found
that the general hypothesis is supported by the tests, there will
be time enough to find out how much difference the occupations
of persons who contact parents may make, i.e., whether or not
contacts made by family physicians, for example, tend to be more
effective than those made by PTA officers.
So much for problems of experimental design and hypotheses. What ean be iriferred from the literature regarding ways
of evaluating dental programs on a /outine basis?
DMF counts
The epidemiological value of counts of permanent teeth
are
decayed,missing, and filled was shown in the studies of
that
(1931),
Collins
Stoughton and Meaker (1931-32), and Munblatt
(1933). The full significance of such counts for public health
dentistry, and the importance of combining them into the "DMF
tate," was pointed out by Klein and Palmer (1937). The letters
in the rate refer to the numbers of permanent teeth that are (D)
decayedand unfilled; (M) missing or needing extraction; and (F)
satisfactorily fllled. Since the numbers of these teeth rise rapidly
with age, it is very important that there be accurate determination
and clear reporting of the ages of the children concerned in DMF
data.
In the past 2 decadesthe use of DMF rates in special studies
has increased markedly, but application of such rates for routine
program evaluation has not been at all commensurate with their
potential value for that purpose. This point has been stressed by
a number of authorities, including Baker (1951) and Gerlach
(1953). DMF rates or measuresconsistentwith them have been
used to evaluate programs in at least two States (Nen' Jersel-,
by Wisan and Chilton, 1948; and Pennsylvania, by Grace, 795255). Yet it appears that few administrators at the local level
realize the feasibility of using: DMF rates for "built-in" evaluation of their dental programs.
Although chief interest usually centers, as in Gold's study,
on the F component, it is easy and very desirable to obtain all 3
components of the DMF rate during inspections of the children's
teeth by a dental hygienist. Thus a school system could well employ
a hygienist for a few days every fall to make such inspections in
a sample of at least 300 of the children concerned in the school
dental program.
The sample should be chosen by a random method like the
one described earlier in connection with medical re-examination
procedures (Section 4). The children's dates of birth should be
shown on the enrollment list used for the sampling, and the sample
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should omit children who, at the time of the inspections, have
not reached age 6 or are more than a year older than the normal
graduation age for the school.
The D, M, and F counts for each child should be recorded
on a separate card showing his age at last birthday. The cards
should then be sorted by age. For each single-agegroup of children,
the total number of D teeth, the total number of M teeth, and
the total number of F teeth should be obtained. Each of these
numbers should be divided by the number of children in the given
single-age group. The quotients so obtained are the components
of the DMF rate for the given age group, and are simply added
together to obtain that rate.
The DMF rates and their component parts for the successive age groups should be charted with age shown along the horizontal axis. After a complete chart has been made, it could be
re-plotted in simplified form as a classroom exercise in the upper
grades. Some of the children could help with the plotting, and
the activity could thus be made a part of the regular instruction in
dental health given to upper-grade children.
The data should be plotted so that the D components of
the successive ages appear as the topmost band of the chart.
This band should be lightly shaded. The F' components should be
shown as the middle band, and should be left unshaded. The M
components, which are quite small in elementary school children,
should be shown as a darkly shaded band at the bottom of the
chart.
The band of F teeth in the middle of the chart can then
be represented as a barrier which, if kept wide, will prevent the
D teeth in the upper band from going into the band of M teeth
below. It can also be pointed out that the width of middle band
of F teeth is a measure of the program's successin what is termed
its "reparative" aspect.The effectivenessof what are distinguished
as "preventive" efforts (particularly through water fluoridation
and topical application of fluorides to the children's teeth), is
measured by the extent to which the total area made up by the
D, M, and F bands is decreasedfrom year to year.
The lines drawn through the plotted points to distinguish
the three bands can be fitted simply "by eye," and in so doing
it is admissible to give relatively little weight to occasionalvalues
which, in the light of DMF data based on large groups, appear
to represent chance deviations from expected values. It should
be remembered that the object of having an appropriate sample
of the children inspected is not to learn the precise value of each
component for each age group, but is rather to obtain enough
age-specificdata so that one can estimate the width of each com-
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ponent band and of the total area on the chart which the three
bands comprise.
While it is sound to chart the data as described above, it is
important to record in a separate table (and perhaps also on the
back of the chart) the values of all age-speeific components as
they were actually obtained from the inspections, and also the
number of children inspected in each age group. This will permit
use of the data for statistical studies of trends or for comparing
the results of a given progTam with those of other programs.
When the inspections are conducted at the start of the
year
next
and each year thereafter, one chart should be made
as described above for all the children in the sample. A second
chart should be made showing only those children who rvere
enrolled in the school at the start of the previous year, and who
were therefore exposedto the program for at least a year. If the
given program has not been much more effective than the programs in the areas from which the new pupils came, the 2 charts
will be essentially similar. However, if the given program has been
markedly successful,the second chart will show a more favorable
-and a fairer-picture
than the first one. Even if only one of
the charts is made, it is important that 2 tables be prepared,
with the first showing the age-specifie component rates for all
of the children sampled, and with the second giving the corresponding information for only those children who were exposed
to the program for at least a year.
Dentol reply-forms
At the present time the reply-forms used in the Malden
and Astoria plans are of uncertain usefulness for evaluative purposes. Frankel, in the study reviewed above, provided data on
179 children whom dentists said they had completed during the
?-month period of the experiment. Frankel's before-and-after
reeords of these ehildren showed that 77 percent of them had
received no care. However, this finding was not as convincing
of the unreliability of dentists' reports as Frankel believed. The
children concerned were in the age range when many of the
deciduous teeth are still present. Whereas Frankel assumed that
care of these teeth was as necessary as care of the permanent
teeth, many dentists have disagreed with that viewpoint (see the
report of the Oral Hygiene Committee of Greater New York,
1930; and Brekhus and others, L944) . To such dentists it would
not be inadmissible to report as "completed" any child who had
cavities in the deeiduousteeth only.
Strusser and Sandler (1948) attempted to check the accuracy of reply-forms by having a hygienist examine the teeth of 64
high school boys 6 months after private dentists had reported

t23

Provided by the Maternal and Child Health Library, Georgetown University

them as completed. The results were compared with those found
for boys of the same age who had received care 6 months earlier
in clinics. and for whom it was certain that all care was completed at that time. The hygienist's examinations showed no
important difference between the 2 groups of boys.
So far as it went this finding was evidence of the validity
of the reply-forms. It was nevertheless rather slender evidence,
and better evidence is clearly needed. Such evidence could be
obtained through special studies in several elementary schools
that are now using the Malden plan. Schools in rural as well as
urban districts should be included in the study. Dental hygienists
should examine the children in all of the grades at the start of
the year. Then, whenever a reply-form is returned indicating
that a child's care has been completed, the hygienist should reexamine the child without delay. Children not reported as completed should be re-examined at the end of the year and investigated to see whether they are under treatment at that time. The
usefulness of the reply-forms could then be judged by comparing
the before-and-after DMF counts of : (1) the children reported
as completed; (2) the children still under treatment at the end
of the year; and (3) the remaining children.
Annual DMF counts like those described earlier will always
be desirable, if only becausethe results of preventive efforts can
scarcely be assessedwithout making such counts. However, as
long as the shortage of dental hygienists lasts, it will be very
difficult to have DMF counts made in many rural school districts.
Those districts could nevertheless evaluate the success of their
"reparative" efforts through the use of reply-forms, provided
special studies show that the presently-used forms, or perhaps
certain revisions of them, yield valid data.
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