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THE ALARMING INCREASE in incidence of gonorrhea
during the past decade (1) and the availability of a
selective transport and growth medium for Neisseria
gonorrhea (2) have resulted in routine screening cul-
tures for gonorrhea among sexually active females in
many clinics (3). In family planning clinics that are
funded under a Public Health Service Title X Family
Planning Project grant, annual gonorrhea screening
of female clients is a requirement. Undoubtedly, such
routine screening has been effective in detecting
many cases of gonococcal infection in women which
otherwise might not have been discovered. However,
the question must be raised of the cost effectiveness
of continuing the screening for gonorrhea in clinic
populations where the yield of positive cultures is
very low. Put another way, how much are we pre-
pared to spend out of our increasingly scarce public
health dollars to detect a single case of gonorrhea?
This study was performed to examine critically

the cost of routine gonorrhea screening in a large
family planning project and to relate that cost to
screening of high- and low-risk patients among the
population served by the project.

Methods
The Family Planning Project of the Seattle-King
County Department of Public Health operates seven
clinics within King County, Wash., all of which have
been open at least since 1972. In each clinic, a single
endocervical culture for gonorrhea is obtained at the
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initial examination and yearly thereafter. In clinic
1, because it is located in the same building as the
laboratory, cultures are taken on Thayer-Martin
plates and placed in candle jars. All other clinics
use Transgrow bottles that are incubated overnight
at 350 C before being transported to the laboratory
the next day.

In 1974, the health department laboratory exam-
ined the results for all gonorrhea screening programs
in King County. The examination consisted of a
hand tabulation of the outcome of each culture per-
formed in 1973, including those from the family
planning project.

In early 1976, because of my impression that the
positivity rate for gonorrhea screening in the family
planning clinics was decreasing, I reviewed all posi-
tive cultures for 1975.

All Title X Family Planning Projects are required
to hate a coded clinic visit record completed by all
patients on their initial visit and annually there-
after. This record contains such demograhpic infor-
mation as age, race, education, welfare status, preg-
nancy history, and contraceptive history. The project
receives summarized computer printouts of this in-
formation, and thus the patient population of each
clinic can be defined by these demographic charac-
teristics. The 1975 summaries for each clinic were
used to provide denominators so that the rates of
gonorrhea culture positivity could be calculated for
each clinic and for selected groups within each
clinic's population. Unfortunately, the computer in-
formation was in a form which allowed only two-
dimensional, rather than multidimensional, com-
parison. Numerators for the rate calculations were
obtained by a review of the chart of each patient
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identified as having a positive gonorrhea culture in
1975.
Each gonorrhea culture was estimated lo cost

$2.50, of which 30 cents was for materials and the
remainder for personnel costs.

Relationship of gonorrhea positivity rate and the cost of de-
tecting a case of gonorrhea through routine screening
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Table 1. 1973 and 1975 gonorrhea screening results in
family planning clinics

Number Positive
patients

Clinic No. screened Number Percent

1973'

1 . ............ 2,008 39 1.9
2 . ........... 437 11 2.5
3. ................. 1,556 13 0.8
4 . ........... 1,215 9 0.7
5 . ........... 3,150 36 1.1
6 . ........... 1,813 19 1.1
7 . ........... 779 7 0.9

Total .10,958.. 10,958 134 1.2

1975 2

1 . ............ 1,686 31 1.8
2 . ........... 371 11 3.0
3 . ........... 1,649 7 0.4
4 . ........... 1,098 15 1.4
5 . ........... 2,934 11 0.4
6 . ........... 1,709 16 0.9
7 . ........... 734 4 0.5

Total ........... 10,181 95 0.9

I X2 = 20.3. df = 6, P <0.01. 2 X2 = 49.3. dl = 6, P <0.001.

Results
The relationship between the cost of finding a case
of gonorrhea through routine screening and the
gonorrhea positivity rate in a population is expo-
nential rather than linear, as shown in the chart.
With a positivity rate of less than 1 percent, the
cost of finding a case of gonorrhea rises very rapidly.

In 1973, gonorrhea screening in the family plan-
ning project yielded the results shown in table 1.
The difference in positivity rates among the seven
clinics was significant, with a high rate of 2.5 per-
cent and a low rate of 0.7 percent.
By 1975, the overall positivity rate for the project

had decreased from the 1973 level of 1.2 percent to
only 0.9 percent '(table 1). This decrease was signif-
icant (X2 = 4.13, df = 1, P < 0.05). Additionally, by
1975 the positivity rate differences among the seven
clinics had become more pronounced, with a high
rate of 3.0 percent and a low rate of only 0.4 percent.
When 1975 age-group-specific positivity rates were

calculated for the entire project, no significant dif-
ferences were found (table 2). An analysis of age-
group-specific positivity rates for each of the seven
clinics revealed only one, clinic 2, where a significant
difference existed among age groups. In this clinic,
which exhibited the greatest overall positivity rate,
there was a marked trend of decreasing positivity
rate with increasing age (table 2).
Only two racial groups were examined because

the numbers in other racial and ethnic groups were

Table 2. Age-group-specific positivity rates for gonorrhea,
all 7 family planning clinics and clinic No. 2

Number Positive
Age group patients
(years) screened Number Percent

All 7 clinics

Under 18 .......... 1,726 20 1.2
18-19 ............. 2,614 21 0.8
20-24 ............. 3,943 39 1.0
25-29 ............. 1,266 10 0.8
30 and over ........ 632 5 0.8

Total .......... 10,181 95 0.9

Clinic No. 2

Under 18 .......... .59 6 10.2
18-19 ......... 67 2 3.0
20-24 ......... 144 3 2.1
25-29 ......... 65 0 0.0
30 and over ........ 36 0 0.0

Total .......... 371 11 3.0

1 x2 = 14.7, dl = 4, P <0.01.
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Table 3. Gonorrhea screening results for new and
continuing patients

New patients Continuing patients

Age group Number Positive Number Positive
(years) screened Number Percent screenedNumberPercent

Under 18 ...... 1,171 11 0.9 555 9 1.6
18-19 .1,015 7 0.7 1,599 13 0.8
20-24 .1,089 18 1.7 2,854 21 0.7
25-29.419 6 1.4 847 4 0.5
30 and over 223 2 0.9 409 3 0.7

Total ...... 3,917 44 1.1 6,264 50 0.8

small. Of 9,404 white females screened, 74 or 0.8
percent had positive cultures. In contrast, 16 of 269
or 5.9 percent of the black females screened were
positive, a significant difference (X2 = 75.7, df = 1,
P <0.0001). Neither racial group showed a difference
in age-group positivity rates.

Patients were categorized as new (receiving their
first gonorrhea screening culture in the project) or
continuing, and positivity rates were examined for
these two categories. For all age groups combined,
there were 3,917 new patients; 44 or 1.1 percent of
these had positive cultures. In contrast, of 6,264 con-
tinuing patients, only 51 or 0.8 percent were positive.
When new and continuing patients were grouped by
age (table 3), new patients under age 20 had lower
positivity rates and those 20 and over had higher
positivity rates. Although the difference between total
new and total continuing patients' rates of positivity
was not statistically different, for patients age 20 and
over, new patients had a positivity rate of 1.5 percent
compared to only 0.7 percent for continuing patients
(X2 = 8.96, df = 1, P <0.01).
The families of 1,133 females screened were receiv-

ing welfare, and the cultures of 19 or 1.7 percent of
these females were positive for gonorrhea. Of the
remaining 9,048 nonwelfare recipients screened, only
76 or 0.8 percent had positive cultures (X2 = 7.57,
df = 1, P <0.01). Of the gonorrhea-positive welfare
patients, 7 or 37 percent were black. However, it was
not possible to determine if blacks were overrepre-
sented among gonorrhea-positive welfare patients
since the proportion of blacks among all welfare
patients was unknown. The positivity rates for wel-
fare patients were higher than those for nonwelfare
patients at all clinics except two, where there was
no difference. A comparison of age-specific positivity
rates among both welfare and nonwelfare patients
revealed no significant difference.

It was possible to group new patients into those

who were and those who were not using some con-
traceptive method at the time of their initial clinic
visit. Among the 1,058 new patients who were not
using any contraception at the time of their first
gonorrhea screening, 26 or 2.5 percent had positive
cultures. However, among the 2,859 new patients who
were using contraception when first screened, only 18
or 0.6 percent had positive cultures (X2 = 22.6, df =
1, P <0.001).
When positivity rates were examined among con-

tinuing patients using different methods of birth
control (table 4), only statistically nonsignificant
differences were found. Analysis of screening culture
results by patients' gravidity, parity, and education
revealed no significant findings.

Discussion
The family planning project in this study experi-
enced a significant decline in the overall produc-
tivity of its routine gonorrhea screening between
1973 and 1975. The 1975 positivity rate of 0.9 per-
cent for this project is lower than that of any nation-
wide reporting source with the exception of cancer
detection clinics in community health centers, where
the rate is 0.8 percent (3). All other reporting sources
range from 1.5 percent in cancer detection clinics of
health departments to 5.8 percent in hospital out-
patient clinics.
An estimated $278 was being spent to detect a

single case of gonorrhea in 1975 for the project as
a whole (see chart), and the cost ranged from a low
of only $83 per case in the highest-yield clinic to $625
per case in the lowest-yield clinic. Obviously, at some
level of positivity in a gonorrhea screening program,
the initiation of selective, rather than routine, screen-
ing is indicated on a cost-effective basis. But what is
that level?

If it were possible to know the average cost savings
generated by the detection of a case of asymptomatic
gonorrhea in a female, it would be relatively simple
to determine the level of positivity in a screening

Table 4. Gonorrhea screening results among continuing
patients, by contraceptive method used

Number Positive
patients

Method screened Number Percent

IUD .125 3 2.4
Pill .5,690 44 0.8
Foam, condom,

or diaphragm 289 1 0.4
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program below which cost effectiveness was lost. How-
ever, such a cost savings figure is not now available
because of gaps in the epidemiologic knowledge of
untreated gonococcal infection in females (4, 5).
Specifically unanswered are such questions as the
rate of spontaneous or accidental cure of gonococcal
infection in females, the average level of morbidity
resulting from a gonococcal infection that persists
untreated until the appearance of symptoms causes
the woman to seek medical diagnosis, and the aver-
age number of secondary cases resulting from sexual
activity during the period between initial infection
of a female and the appearance of symptoms lead-
ing to a diagnosis.
Gonorrhea detected in the female through the

screening process appears to be a primary means of
finding cases of asymptomatic or minimally sympto-
matic gonorrhea in male partners (6), and the cost of
detecting the secondary male case appears to be much
less than that for the primary case (7). Still, our cur-
rent knowledge allows us only a somewhat educated
guess about the cost benefit of detecting a case of
gonorrhea in a female through the screening process.
Decision making on selective screening demands other
considerations.
As an example, if 1,000 females are screened at a

cost of $2,500, and the positivity rate is only 0.4
percent, then only 4 cases of gonorrhea would be
detected. If the $2,500 were used instead to provide
comprehensive family planning services at a cost of
$37.60 per woman per year (the current Medicaid
reimbursement in the State of Washington), then
66.5 women could be served (including being cul-
tured for gonorrhea). If these 66.5 women were part
of a high gonorrhea-risk population with a positiv-
ity rate of 6 percent, then 4 gonorrhea cases would
still be detected. Thus, by shifting the $2,500 from
routine gonorrhea screening in a low-yield popula-
tion to providing comprehensive family planning
services in a high-yield population, no fewer gon-
orrhea cases would be detected and the additional
benefits of contraception, cervical cancer screening,
and other services would be gained. Such a shifting
of funds would assume that a waiver of the require-
ment for routine gonorrhea screening in Title X
Family Planning Projects would be granted when
very low-yield populations could be defined. The
question of such a waiver needs to be explored.

If selective gonorrhea screening is to be instituted,
it should exclude only those in the low-risk popula-
tions who are entirely asymptomatic. Any woman
with genitourinary signs or symptoms should always
be cultured (this is really part of diagnosis, not

screening), since any such signs or symptoms increase
the probability that she has gonorrhea.

Large family planning projects such as that de-
scribed here are capable of defining their patient
populations to the extent that high- and low-yield
subpopulations for gonorrhea screening can be easily
identified. Once identified, and as cost considera-
tions demand, those subpopulations for which the
rate of gonorrhea positivity is very low should be
selectively screened.

Summary
Routine screening of females for gonococcal infec-
tion has become common in many clinic settings,
particularly in public family planning clinics. The
results of such routine screening in one large family
planning program operated by the Seattle-King
County Department of Public Health was examined.
From 1973 to 1975 a trend toward decreasing rates

of positivity for gonorrhea was observed. Use of com-
puter information on the population being served by
the program and a review of individual patient's
charts enabled identification of certain high-yield
subpopulations, including blacks, welfare recipients,
new patients over age 19, and new patients who were
not using any contraception when first screened. The
cost of detecting a case of gonorrhea through screen-
ing was related to the positivity rate with the demon-
stration of a very high cost per case found when the
positivity rate is less than 1 percent.

Consideration should be given to identifying high-
and low-yield subpopulations for gonorrhea screen-
ing in large family planning programs so that, as
cost considerations demand, funds now used for
routine gonorrhea screening may be used instead
for selective screening and provision of family plan-
ning services to high-yield groups.
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