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P REVENTING or controlling a chronic dis-
ease during its preymptomatic stage is of

equal importance with curative or palliative
medical care. Although prevention or control
largely obviate the mental anguish, physical
pain, pretreatment disability, and loss of pro-
ductivity associated with curative or palliative
care, preventive care has not been exploited to
its full potential. This failing is perhaps the re-
sult of the classic pattern of medical training
(1). Further, despite current changes in medical
education, some authorities predict that cura-
tive and palliative care will continue to occupy
a disproportionate role because of the increas-
ing shortage of physicians (1). If so, innovative
methods of delivering preventive care will be
required to complement medical care for estab-
lished illnesses provided by the patient's phy-
sician.
In that regard our experiences, gained from

specific screening tests given to children of
school age, are of interest. Although these
studies were concerned primarily with develop-
ment of predictors of hypertension and chronic
renal disease, they were also peripherally con-
cerned with both the means for delivering health
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care and motivating consumers. Data on deliv-
ery of care and motivation provide the basis for
this report.

Methods
The study population is composed of all boys

and girls enrolled in the appropriate three
grades of public, private, and parochial schools
in Galveston County, Tex. 1nitially about 10,000
children were chosen to allow for the expected
effects of school population dynamics on the co-
hort (that is, reduction to 35 percent of the ini-
tial group at high school graduation) and to
insure the cohort size required to permit sta-
tistical correlations at the termination of the
investigation. During the initial year of the
project (1967-68 school year) the study group
consisted of first-, second-, and third-grade
children. Because the investigation is longitudi-
nal, the grades included are advanced by one in
each subsequent year. For example, during the
1968-69 school year the study group consisted of
second, third, and fourth graders.
Previous studies of health care programs (f,

3) have demonstrated that consumer participa-
tion is related to four sociocultural factors-
basic education, specific information, person-
ality, and group membership. To insure maxi-
mum consumer recruitment, tlle authors cited
recommended enlisting the aid and participa-
tion of key persons and organization leaders
early in the planning period. In addition, these
authors suggested that community cognizance
should be enhanced by means of the mass media
and by dissemination of information through
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existing organizations and by person-to-person
contact.
In this study, the program envisioned for an-

nual testing of school children was first pre-
sented to individual physicians, school superin-
tendents, and school board members. Appropri-
ate changes were then made in accord with their
suggestions. These changes were incorporated in
the program to permit those medical and school
professionals to motivate the larger community
and to facilitate approval and support for the
program from key organizations. For similar
reasons, an advisory board was also appointed
during the summer months before the opening
of schools for the 1967-68 school year. The presi-
dent of the county medical society, superin-
tendents of public schools, and the principals
of private and parochial schools assisted in mak-
ing the appointments to the advisory board. The
board is composed of an equal number of mem-
bers from the medical, school, and lay commu-
nity and, through them, the program has
advocates in a variety of other community or-
ganizations. The members actively participate in
decisions concerned with the operation of the
program and, of equal importance, they provide
channels oftwo-way communication between the
community and the project staff.

Annually, about 3 weeks before scheduled
testing at a specified school, parental consent
was requested. A letter of explanation accom-
panied each permit so parents would have the
necessary information about the program. Ef-
forts to enhance community cognizance included
assisting local newspapers in preparing feature
articles and editorials. The program also was
described at regularly scheduled PTA meetings
during both the 1967-68 and 1968-69 school
years. By arrangement with PTA officers for
each of the 41 elementary schools, these pres-
entations were scheduled 3 to 6 weeks in ad-
vance of the time the children at that school
were to be tested. A printed summary was given
each parent and teacher as they entered the
meeting and a question-and-answer period fol-
lowed the prepared presentation. Usually it
was also possible to discuss the program with
the principal and school nurse individually
before the public presentation.
Those children for whom parental permission

had been received were tested at their school

by one of four examining teams. Each team was
composed of a nurse and two assistants; all were
specifically trained for the duties they per-
formed. The duties included determination of
blood pressure, height, weight, and arm circum-
ference; collection of clean catch urine speci-
mens; preparation of quantitative pour-plate
urine cultures; performance of urinary screen-
ing tests; and recording and electronic key
punching of these data. Urine cultures and
urinary screening tests were performed in the
project's central laboratory under the super-
vision of a technician. The technician also
performed, when indicated, microscopic exami-
nations of urinary sediment and identified and
determined antimicrobial (disk) sensitivity of
organisms isolated from the urine cultures.
The results of these tests were promptly

mailed to the parents and, if the results of the
tests were abnormal, to the school nurse and
physician or clinic of the parents' choice as well.
A followup medical evaluation was then re-
quested from that physician approximately 3
months later. Demographic data, past medical
history, and consumer opinion were obtained by
structured interviews with the parents of 455 of
the 504 children whose tests were abnormal. In
addition, the same interview data were obtained
from parents of a randomly selected portion
of all children eligible for enrollment in the
program. Included were the parents of 1,996
of the 9,539 children tested and found to be
normal, 271 of the 567 children for whom
parental permission was refused, and 178 of
the 388 children for whom a permit was not
returned. The interviews were conducted with
parents during both school years. With appro-
priate weighting at the time of analysis, the
interview sample is representative of about 24
percent of the universe (study) population.
Results
Demographic data. During the 1967-68

school year the study population consisted of
9,411 children and during the 1968-69 school
year, of 9,915 children (table 1). In both years
the distribution by sex was 51 percent boys
and 49 percent girls, and the ethnic distribution,
62 percent Anglo-American, 27 percent Negro-
American, and 11 percent Mexican-American.
In addition, the socioeconomic distribution of
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the weighted interview sample was 7.5 percent
upper level, 5.2 percent upper-middle level, 16.1
percent middle level, 41.3 percent lower-middle
level, and 29.1 percent lower level. For 0.9 per-
cent the data were incomplete. Hollingshead's
methods were used to determine the family's
socioeconomic level.
Pa8t medical history. At the time of inter-

view each mother was asked the following ques-
tions. Had the child "ever been tested for kidney
infection or kidney disease?", "When was the
last time that (name of child) was taken to a
doctor or clinic for a checkup or illness?", and
"What was the reason for that visit?"
Of the interviewed mothers, 12.5 percent re-

ported that their child had had a kidney test
in the past. This varied from 22 percent for
children from families in the upper socioeco-
nomic level to 9 percent for children from fami-
lies in the lower socioeconomic level. Fifty-three
percent of the children had been to their
physician or clinic within the past year and 64
percent within the past 2 years. Significant dif-
ferences for the reasons for these visits were
observed when analyzed by the child's age and
his family's socioeconomic level. For children 7
years of age or less, 24 percent had been for a
checkup within the past year whereas only 16
percent of 10-year-old children had been to the
physician for a checkup during that time. For
children from families in the upper socioeco-
nomic level, 26 percent had been for a checkup
within the past year whereas this was the rea-
son for visiting a physician within the past year
for only 19 percent of children from families in
the lower socioeconomic level.
Consumer motivation. Since this epidemio-

logic investigation is longitudinal, maximum
participation of the study group annually is
highly desirable. For that reason, considerable
attention has been given to participation by each
sociocultural segment of the cohort. Although
the children will be the ultimate consumers,
their parents make the decision to accept or
reject this preventive program. Thus, in practi-
cal terms, an evaluation of the proportion of
eligible children participating in the program
(table 1) is an evaluation of their parents.
A daily logbook was kept by each of the four

team captains to monitor continuously parental
acceptance of the program. We discovered that

participation was being reduced not only by
parental refusal but also by the failure of some
parents to return a permit. Our impression at
the time was that parents who did not return
a permit came principally from lower socioeco-
nomic levels while parents who refused permis-
sion were principaly from upper socioeconomic
levels. Demographic data in percentages for
the parents, according to their response to the
request for permission to make the tests during
the 1967-68 school year, follow.

Demographic data

Total-

Ethnic group:
Anglo-American_-_ -

Negro-American---

Mexican-American
Annual family income:
More than $10,000
$7,000 to $10,000_
$4,000 to $7,000_
Less than $4,000

Socioeconomic level:
Upper and upper-middle.
Middle_
Lower-middle and lower

Mother's education:
College graduate______
High school graduate- -

Junior high school gradu-
ate ._ ._----

7 years or less
PTA attendance:

Regularly_
Occasionally
Hardly ever
Never._

Per- Per- Permit
mission mission not
granted refused returned

91 5 4

90
91
93

92
92
91
89

92
92
90

94
92

91
87

93
92
89
89

7
3
4

6
5
4
3

7
6
4

5
5

4
8

5
5
7
6

3
6
3

2
3
5
8

1
2
6

1
3

5
5

2
3
4
5

While awaiting confirmation by subsequent
parental interviews, we made several adjust-
ments. School personnel were requested to send
additional permit forms home with children
whose parents did not promptly return the first
form. We also increased our efforts to get exist-
ing community organizations (school nurses,
public health nurses, and neighborhood workers
from the community action council) to assist
and encourage these parents to return the com-
pleted permit form. In addition, we also in-
creased our efforts, by telephone, to inform
parents of the purpose of the program and of
the type of tests being used. Telephoning, how-
ever, was principally directed toward parents
who refused permission for the tests, because we
were usually able to contact these parents by
telephone. Further, during the second school
year (1968-69) we began mailing a letter to the

Public Health Reports830



parts of each child for whom a permit was
not received. This letter explained to the parents
why we did not examine their child with his
class and invited them to participate the next
year.
The combination of the procedures reduced

nonparticipation because of failure to receive a
permit form from 3.8 percent in 1967-68 to 1.4
percent in 1968-69 (table 1) and to 0.6 percent
during the 1969-70 school year. In contrast,
nonparticipation because of parental refusal
has remained relatively static; 5.3 percent in
1967-68, 5.2 percent in 1968-69, and 5.1 percent
in 1969-70.
Community participation. The attitudes and

opinions of the members of the medical and
school communities affected the results of this
preventive program in two important areas.
First, without their collective approval and
assistance the program could not have been
attempted. Second, they had considerable per-
sonal influence upon the opinions and attitudes
of the parents of their patients and students.
Following receipt of official sanction from the

county medical society, approval was prompt,
unanimous, and only a formality for seven of
the eight independent school districts and for
10 of the 12 private and parochial elementary
schools. Approval from the eighth independent
school district was unanimous but was granted
only after three separate school board meetings.
The deliberations of that board are unavailable
since they were held in executive session. Simi-
larly, the reasons for refusal by the nonpartici-
pating parochial schools are unknown, since a
representative of this program was not present
when those decisions were reached.

Evaluation of ti- e influence of the opinions
and attitudes of individual school personnel
(principals, teachers, and school nurses) can be
judged, in part, by comparing individual class-
rooms within a school and different elementary
schools. This comparison alone will not provide
a completely valid evaluation, however, since
the family characteristics-for example, the
sociocultural group-of children attending cer-
tain schools may influence the rate of participa-
tion in a manner which may be either similar or
opposite to the attitudes of the personnel at that
school.
Our current impression is that there is a

definite interplay between the attitudes of
parents and personnel of individual schools.
For example, in schools where the principal or
school nurse, or both, were obviously enthusias-
tic about the program, parental participation
was 100 percent and thus seemed unrelated to
the possible effects of sociocultural group. In
addition, the variability for the rate of partici-
pation between different classrooms at the same
school suggested that the attitudes of individual
teachers were also important. This observation
could result, however, from the clustering of
children from similar types of families or from
the influence of one or more student leaders in a
classroom.
The effect of individual members of the medi-

cal community was difficult to assess and there-
fore to evaluate. For example, analysis of the
demographic data from parental interviews
suggests that residential clustering of families
with similar characteristics was as likely an
explanation for the observed variability in rate
of participation for different communities in

Table 1. Participation during the first and second project years of study population, by sex
and ethnic group

Permission granted Permission refused Permit not returned
Sex and ethnic group

1967-68 1968-69 1967-68 1968-69 1967-68 1968-69

Boys, total -4,389 4,830 212 194 216 74
Anglo-American -2, 738 3, 042 155 168 94 34
Negro-American -1,179 1, 270 26 8 101 25
Mexican-American- - _ 472 518 31 18 21 15

Girls, totaL- ___ 4, 168 4, 435 283 320 143 62
Anglo-American- 2, 447 2, 705 222 286 71 31
Negro-American -1, 172 1, 263 45 15 61 26
Mexican-American - 549 467 16 19 11 5
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the county as was the possible influence of the
physicians practicing in that locale. The re-
sponse of local physicians to our request for
followup medical evaluation provided some
measure of their commitment to this program.
In that regard, 70 percent of the physicians
returned all or the majority of the question-
naires sent them, while only 20 percent returned
no questionnaires. Even more revealing is that
only five physicians (10 perceent) accounted
for more than half of the unreturned
questionnaires.

Outcomne of referraZ for medical care. Maxi-
mum effective control of a chronic disease must
include not only motivating the consumer to
avail himself of early diagnosis but also, once
the disease is detected, of obtaining prompt
medical care. As noted previously, data for out-
come of referral for medical care of children
noted to have an abnormal test result are in-
complete. For example, 6 percent of the parents
did not provide the name of their physician or
clinic, and not all questionnaires were returned.
Thus, analysis of observed differences in out-
come was made in duplicate, that is with and
without unknown results, and are considered
significant only if the P value is less than
0.05 for both.
The differences observed for outcome of

referral when analyzed by ethnic group (table
2) are highly significant (P < 0.005). Possible
explanations include differences in the parents'
urgency rating (4, 6) or in their ability to ob-
tain medical care. Al-though no direct informa-
tion concerning urgency rating is available
from the present interview data, no significant
differences for outcome were noted when ana-
lyzed by the level of the mother's education, the

child's sex, or the type of abnormality re-
ported-for example, bacteriuria compared to
proteinuria. Ability to obtain medical care
might have monetary or logistical aspects. For
example, a mother employed outside the home,
unmarried, or both, or a mother who has many
other children to care for may find it difficult to
obtain medical care for her children. Demo-
graphic data for those children referred to their
physician, where both the outcome of the refer-
ral and information from parental interview
were available, follow.

Total Referral Referral
Demographic data referrals successful unsuccessful

(number) (percent) (percent)
Total -370 84 16

Upper and upper-middle
socioeconomic level:

Anglo-American-
Negro-American-

Middle socioeconomic level:
Anglo-American -_
Negro-American_

Lower-middle socioeconomic
level:

49
3

51
4

96
100

86
100

4
0

14
0

Anglo-American- 94 91 9
Negro-American -- 26 62 38
Mexican-American- 12 83 17

Lower socioeconomic level:
Anglo-American --44 86 14
Negro-American- 63 65 35
Mexican-American 24 83 17

Mother's marital status:
Married - - 314 85 15
Other- -_------_56 73 27

Place of residence:
City of Galveston-152 84 16
Remainder of county- 218 83 17

Family size:
4 or less members-100 87 13
5 or 6 members-164 86 14
7 or more members - 106 76 24

The differences in outcome of referral by
mother's marital status were just barely signifi-
cant (P 0.05) while those by family size, by
whether or not the motlher worked outside the

Table 2. Results of outcome of referral of 415 children for medical care, by ethnic group
Total Successful 1 Unsuccessful2

Ethnic group referrals -
Number Percent Number Percent

Anglo-American -254 229 90 25 10
Negro-American - 112 76 68 36 32
Mexican-American -49 41 84 8 16

Total- - 415 346 83 69 17

1 Seen by physician or clinic subsequent to referral
from this program.

2 Not seen by physician or clinic subsequent to re-
ferral from this program.

NOTE: Referrals for children whose results were
unknown are excluded.
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home, and by place of residence were not sta-
tistically significant. In addition, the differences
in outcome of referral were statistically signifi-
cant by socioeconomic level (P<0.025), and by
ethnic group for children from families in the
lower-middle socioeconomic level (P<0.005)
and in the lower socioeconomic level
(P<0.025). On the other hand, the differences
in outcome of referral by socioeconomic level
were not statistically significant within indi-
vidual ethnic groups. Of interest also is the lack
of a significant difference in outcome of referral
for children from families whose annual income
was less than $4,000 and for families in the
lower socioeconomic level, when analyzed by
residence, despite the fact that those children
who live in the city of Galveston are eligible
for care in a children and youth program.

Discussion and Conclusions
A urine culture made annually has been

known for a decade to be an important aspect
of comprehensive health care for school-age
girls (6). Analysis of the present parental in-
terview data, however, indicate that, outside of
this program, only about 15 percent of the girls
in this community receive a kidney test. In the
past, cost for routine urine cultures probably
limited its use specifically to those children sus-
pected of having a symptomatic urinary infec-
tion (7). The cost of the tests would also seem
to account for the differences observed among
those receiving a kidney test in the past. Analy-
sis by socioeconomic level indicated that 25 per-
cent of girls in the upper socioeconomic level
had been tested, but only 10 percent of girls in
the lower socioeconomic level had been tested.
For similar reasons, the observations in this
locale probably do not differ strikingly from
those of other communities. If so, the recently
available tests (7,8), which are not only simple
and accurate but inexpensive as well, could al-
low annual screening for significant bacteriuria
in the near future for most girls.
The child's own physician would, for several

reasons, seem the ideal person to make this test
and most other screening tests as well. First,
the patient's past and present medical history
is already known by that physician. Second, the
delay between detection and receipt of addi-
tional diagnostic studies or therapy, or both,

would be minimal. An important determinant,
however, is suggested by our observation that
only about one-fifth of the school-age children
in this locale are seen currently by a physician
for an annual checkup. Thus, either parents
must be educated to obtain an annual checkup
by a physician for their school-age children or
some other delivery system, which would as-
sure greater consumer participation, should be
provided. In that regard, if the increasing
shortage of physicians limits their efforts prinm
cipally to clinical triage and remedial action
as predicted (1), other methods for delivering
preventive care to children appear to be man-
datory. One method, immediately applicable to
children of school age, is to incorporate appro-
priate preventive care measures into existing
school health programs.
Use of the school system to deliver health

care has certain advantages, some distinct, but
the system also shares at least one disadvantage
(4, 5) with other delivery systems. First, the
test results for the majority of children can be
expected to be normal and, therefore, will not
require the physician's time or attention. This
fact is particularly true when the screening
test's specificity and sensitivity (9) are suffi-
cient to prevent an excessive number of false
positive results. In addition, verification of posi-
tive results by repeating the screening test be-
fore the child's referral insures ma.ximum use
of his physician's therapeutic kmowledge and
skill. Second, not only are some tests for urinary
screening, such as Testuria and Hemacombistix,
inexpensive but they require only minimal lab-
oratory facilities. In addition, because of the
simplicity of these tests, they can be performed
accurately by volunteer PTA mothers or other
interested persons who have no medical train-
ing. Further, these tests require only a short
period of training to collect a clean catch speci-
men of urine and perform the tests, and the
testers need only minimal continuing supervi-
sion. Third, the school heaath program is an
acceptable delivery system for the majority of
parents, and there are no significant differences,
by sociocultural group, in acceptance (10). In
addition, our experience indicates that if this
program is incorporated in the school health
services, the service will be used by the majority
of parents.
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In contrast, however, our experience also in-
dicates that a sizable proportion of those chil-
dren referred to their personal physician or
clinic because of abnormal test results do not
receive subsequent medical attention and that
this observation is not explained by differences
in availability of medical care. On the other
in availability of medical care. Further, since
this apparent lack of concern by patient or par-
ent seems to be a disadvantage common to sev-
eral health care delivery systems (11), future
investigations should focus specifically upon
delineation of those factors which motivate
consumers to seek medical care. That knowl-
edge will allow an effective system for followup
to be designed and, in turn, permit improved
comprehensive care for children of all socio-
cultural levels.

Summary
A prospective epidemiologic study of hyper-

tension and chronic renal disease provided a
unique opportunity to investigate factors af-
fecting consumer acceptance and participation.
The study population was composed of all chil-
dren enrolled in the appropriate three grades
of public, private, and parochial schools in Gal-
veston County, Tex. Annual participation of
each of the 10,000 eligible school children was
predicated upon receipt of parental permission
for the tests. Demographic data, past medical
history, and consumer opinions were obtained
by structured interview with -the parents of
about one-fourth of the eligible children. Out-
come of referrals for medical care of children
found to have abnormal test results was ob-
tained from their personal physicians.
Our observations indicate that only about

one-fifth of school-age children in this locale
received an annual checkup. Thus, either their
parents need to be educated as to the impor-
tance of seeking periodic health care or else a
system which would assure more complete
delivery appears necessary. Our experience sug-
gests that incorporation of appropriate preven-
tive care services into school health programs
provides a delivery system which is immedi-
ately applicable to children of school age and,
of equal importance, is aeceptable to and will
be used by the majority of parents.

In contrast, our experience also indicates that
a sizable portion of referred children will not
receive subsequent medical attention and that
this observation is not explained by differenc
in availability of medical care. On the other
hand, provision of screening tests through
school health programs will permit maximum
utilization of the therapeutic knowledge and
skills of the community's physicians since, for
the majority of children, the test results can be
expected to be normal.
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