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OBJECTIVE: To identify the optimal screening algorithm
for gonorrhea infection among females in private sector
care, using cost-effectiveness analysis.

METHODS: We compared 6 strategies using decision
analysis for urine nucleic acid amplification testing for
gonorrhea testing in a theoretical cohort of 10,000 fe-
males aged 15–35 years: 1) screen women aged younger
than 25 years; 2) screen women aged younger than 30
years; 3) screen women aged younger than 25 years who
report any risk (pregnant, drug use, new sexual partner <
30 days); 4) screen women aged younger than 30 years
who report any risk; 5) screen women aged younger than
25 years or those who report any risk; and 6) screen
women aged younger than 30 years or those who report
any risk. Infection prevalence and sensitivity and speci-
ficity were by direct observation from a retrospective
cohort of females attending the Baltimore City Sexually
Transmitted Disease Clinics between 1999 and 2002. The
main outcome measures were untreated gonorrhea cases
and their sequelae in women, transmission to a male
partner, congenital outcomes, and cost to prevent a case.

RESULTS: Prevalence of gonorrhea was 3.0%. Not
screening would result in 300 untreated cases. Not
screening was cost-saving over all screening strategies.
Strategy 6 resulted in the fewest cases of untreated
infection (82), although Strategy 3 was the most cost-
effective of the screening strategies. Univariate sensitivity
analysis identified a threshold of 4.75% gonorrhea prev-

alence, more than which Strategy 3 became cost-saving
over not screening.

CONCLUSION: Screening is recommended for females
aged younger than 25 years with specific risks in popu-
lations with a gonorrhea prevalence of 4.75% or greater.
(Obstet Gynecol 2006;107:813–21)

LEVEL OF EVIDENCE: II-2

In 2003, 335,104 cases of gonorrhea were reported
to the Centers for Disease Control and Prevention

(CDC), making it the second most frequent reportable
disease after Chlamydia trachomatis.1 The estimated
direct global costs for gonorrhea infections in the
United States are in excess of $1 billion (in 1994
dollars).2 Several studies demonstrate that 30–80% of
gonorrhea infections in women are asymptomatic,3–6

and thus go unreported.6–8 For example, in Baltimore,
Maryland, where gonorrhea is hyperendemic, Turner
et al8 reported that the estimated number of people
with an asymptomatic, untreated gonorrhea infection
exceeds the total number of diagnosed gonorrhea
cases reported to the health department. Asymptomatic
infections often lead to delays in treatment and in turn
increase the risk of adverse reproductive sequelae such
as pelvic inflammatory disease (PID) and ectopic preg-
nancy.9 Early identification and treatment of disease is a
critical component of the promotion of reproductive
health, particularly among women.

The CDC developed its first screening guidelines
for Chlamydia trachomatis in 1985 and have since
produced several revisions.10,11 The 2002 Sexually
Transmitted Disease (STD) Treatment Guidelines
recommend testing all sexually active women aged
younger than 25 years, as well as older sexually active
women with risk factors.12 Although gonorrhea
screening often accompanies a Chlamydia trachomatis
test, the CDC provides no guidance with respect to
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general or targeted screening for gonorrhea infection.
In 2001, the CDC convened a panel of experts to
address gaps in the prevention and control of gonor-
rhea in the United States. A major recommendation
of this panel included “CDC should develop national
screening guidelines to be used as a framework for the
development of locally-appropriate screening criteria,
and as guidance for areas or settings without local
screening criteria.”.13

Although no structured guidelines are in place,
gonorrhea screening has been implemented in several
areas among diverse populations, usually in conjunc-
tion with Chlamydia trachomatis testing. Among ado-
lescent women tested in family planning clinics, the
prevalence of gonorrhea is estimated to be between
0.1% and 2.8%; 0–5.7% among adolescents tested at
prenatal clinics; 1.6–8.5% at school-based clinics; and
0.6–12.4% in juvenile detention facilities.11 Several
studies have examined the cost-effectiveness of imple-
menting screening protocols for Chlamydia trachomatis
and gonorrhea.14–16,17 In an emergency department
setting, screening women for Chlamydia trachomatis
and gonorrhea aged 18 to 31 years was cost-saving
over not screening.18 Universal screening of women
for Chlamydia trachomatis and gonorrhea was found to
be cost-saving in a detention setting as well.19 The
findings of these 2 studies that screening costs less
than not screening (ie, screening is cost-saving) is
uncommon; generally a proposed health intervention
has a net positive cost. The cost-effectiveness of a
proposed intervention is judged in relation to the
cost-effectiveness of other interventions, or in relation
to an established cost-effectiveness criterion for the
expected health benefits.20

Most cost-effectiveness analyses examine Chla-
mydia trachomatis and gonorrhea screening algorithms
in specialized sites of clinical services (ie, emergency
departments, jails and prisons, STD clinics). We ex-
amined 6 gonorrhea screening strategies for imple-
mentation among women visiting private-sector clini-
cians using a medical cost and outcome decision
model based on data from women attending the
Baltimore City STD clinics between 1999 and 2002.
Screening criteria based on age only and age and risk
factors were compared with not screening. The goal
of this analysis was to provide information to health
care practitioners and medical decision makers as to
how to potentially modify or implement a gonorrhea
screening program for women in their clinic settings.

MATERIALS AND METHODS
All females aged 15–35 years who visited 1 of the 2
Baltimore City Health Department STD clinics be-

tween 1999 and 2002 and had a diagnostic test for
gonorrhea performed were included in this analysis.
As part of the standard clinical examination, symp-
tom history, reason for visit, and risk behaviors were
collected on standardized data collection forms and
electronically captured. Women presumed or con-
firmed to be infected with gonorrhea were treated
according to treatment guidelines current at the time
of the visit.12,21 Women with culture-confirmed gon-
orrhea were compared with those who tested negative
for gonorrhea infection to identify relevant risk fac-
tors. Characteristics examined included age, preg-
nancy, reason for visit, STD history, symptom history,
drug use, number of sexual partners, exchanging sex
for drugs or money, new sexual partners in past 30
days, and sexual partner with risk (known human
immunodeficiency virus (HIV)–positive, bisexual,
drug using).

Univariate statistics using �2 compared women
with and without gonorrhea infection (Table 1). Char-
acteristics identified as statistically significant (P �
.05) at the univariate level were included in a multi-
variate logistic regression model. The final logistic
regression model was selected based on likelihood
ratio statistics. Risks for gonorrhea infection identified
in the final multivariate model were age less than 25
years, new sexual partner in the past 30 days, preg-
nancy, and drug use (Bernstein KT, Rompalo A,
Olthoff G, Erbelding EJ. Suggestions for screening
guidelines for Neisseria Gonorrhoeae infection. Pre-
sented at the National STD Prevention Conference,

Table 1. Characteristics of Asymptomatic Women
Receiving Gonorrhea Testing, Baltimore
City Health Department Sexually
Transmitted Diseases Clinic, 1999-2002

Asymptomatic
GC Positive GC Negative

Total 596 (3.0) 19,573 (97.0)
Age category (y)*

15–18 121 (20.3) 2,985 (15.3)
� 18–25 333 (56.0) 9,471 (48.5)
� 25–35 141 (23.7) 7,094 (36.3)

Race/ethnicity
White 14 (2.4) 581 (3.0)
African American 576 (96.6) 1,8751 (95.8)
Other 9 (1.0) 238 (1.2)

Pregnant* 7 (1.2) 91 (0.4)
New sexual partner in
past 30 days* 106 (17.8) 2,599 (13.3)
Drug use (6 mo)*† 32 (5.4) 2,012 (10.3)

GC, Neisseria gonorrhoeae.
Values are n (%).
* P � .05 �2 test.
† Direction of association reversed in multivariate logistic regression.
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Philadelphia, Pennsylvania, March 8–11, 2004). Six
screening criteria were created based on these factors.
The sensitivity and specificity of the 6 screening
criteria and their respective 95% confidence intervals
were calculated. Analyses were conducted using SAS
8.2 (SAS Institute, Cary, NC). Use of these clinic data
for this outcome was deemed exempt from review by
both the institutional review board of the Johns
Hopkins Medical Institutions.

The 6 decision branches of the tree represent the
6 screening strategies: Strategy 1 was to test all
females aged younger than 25 years (standard CDC
Chlamydia trachomatis recommendation); Strategy 2
tested all females aged younger than 30 years; Strat-
egy 3 tested all females aged younger than 25 years
who also reported any risk factor (defined as preg-
nant, new sexual partner in past 30 days, or self-
reported drug use); Strategy 4 involved testing all
females aged younger than 30 years who also reported
any risk factor; Strategy 5 screened all females aged
younger than 25 years or reported any risk factor;
Strategy 6 included testing all who were aged younger
than 30 years or reported any risk factor.

We used the number of cases of untreated gon-
orrhea infection and subsequent sequelae in women,
episodes of transmission to sexual partners, congeni-
tal infections prevented per year, as well as preven-
tion costs, as the outcomes considered in this cost-
effectiveness analysis. Models were analyzed using
TreeAge Pro 2005 (Treeage, Inc., Williamstown,
MA), which calculated the probabilities associated
with each Strategy on the basis of Bayes theorem. The
analysis conducted here was limited to cases of gon-
orrhea that would occur in the female patient and her
male sexual partner. The time horizon was a maxi-
mum of 10 years. A baseline discount rate of 3% was
applied to sequelae costs that were expected to occur
in the future.

The sequelae sequence and probabilities of out-
comes from an untreated gonorrhea infection were
derived from the literature (Table 2). Published re-
ports show the probability of PID ranges from 10% to
40%.22–24 We assumed a 30% probability of PID in our
base case analysis, 60% subclinical infection, and 15%
inpatient treatment. For long-term sequelae, we in-
cluded the probabilities of ectopic pregnancy, chronic
pelvic pain, and tubal infertility. Additionally, we
included the cost of transmission of infection to a
male sexual partner, with subsequent urethritis and
epididymitis; as well as congenital outcomes.

Published literature was reviewed, and the direct
cost estimates used in this analysis are shown in Table
3. Treatment costs of PID, chronic pelvic pain, tubal

infertility, and ectopic pregnancy were outcomes con-
sidered for untreated infections among women. Treat-
ment costs for men included acute urethritis and
epididymitis. Ectopic pregnancy was expected to
occur 5 years after an untreated gonorrhea infection,
2 years to 5 years for chronic pelvic pain, and 7 to 10
years for tubal infertility.23,50 Sequelae that were ex-
pected to occur in the future were discounted at an
annual rate of 3%.20 Minimum and maximum cost
estimates (Table 3) take into account variations in
sequelae incidence (Table 2). Indirect costs, such as
days of work or school missed or infertility-related
costs, were not included in this analysis.

All costs were adjusted to 2003 dollars using the
medical care component of the Consumer Price In-
dex for all urban users (United States Bureau of Labor
and Statistics). The total costs of infection were de-
rived from incidence and cost estimates. The ex-
pected cost of sequelae of 1 untreated infection in a
woman was $821 (range $101 to $2,403), $3.36 in
neonates (range $3.00 to $7.84), and $23.42 in males
(range $5.44 to $117), for a total base case cost of $848
(range $109 to $2,528). Outcome of infection and
associated costs were applied to a theoretical cohort of
10,000 women aged 15 to 35 years.

Programmatic costs included nucleic acid ampli-
fication testing (nucleic acid amplification testing),
treatment, and adverse effects. This analysis was
based on the assumption that gonorrhea screening
would take place in the context of an existing medical
visit. Therefore, the only substantial programmatic
costs are related to diagnostic testing. The cost of
urine nucleic acid amplification testingS testing was
based on reimbursable cost estimates in Maryland
(Table 3).54 The proportion of women returning for
treatment was estimated at 80% based on local data.
In addition to deriving estimated programmatic costs
from the literature, we estimated programmatic costs
from the Maryland Medical Assistance Program Phy-
sicians’ Fee Schedule for outpatient care: adverse
effects of antibiotics, cure of uncomplicated infection,
outpatient PID and epididymitis treatment, and ure-
thritis (Table 3).54 The choice of Current Procedural
Terminology codes used to estimate programmatic
costs was based on interview with several clinicians
and the Clinical Director of the Baltimore City Health
Department STD Clinics.

RESULTS
Table 1 describes the population used in this analysis.
The prevalence of gonorrhea infection was 3% (95%
confidence interval 2.7–3.2%). Compared with no
screening, each of the 6 strategies would result in
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lower sequelae costs (Column B, Table 4) through
greater numbers of identified and treated gonorrhea
cases (Column D, Table 4). However, none of the
screening strategies were cost-saving compared with
not screening. Among the 6 strategies, the most
selective strategy, Strategy 3, was the most cost-
effective, with a cost of $535 for each additional
treated case over no screening, whereas Strategy 6
resulted in the most treated cases.

One-way sensitivity analyses examined the min-
imums and maximums of cost estimates (Table 2).

Enhanced screening became cost-saving over not
screening only under 1 condition (Table 5): when the
sequelae costs exceed $1342.60, Strategy 3 is cost-
saving. By all other minimums and maximums, en-
hanced screening remained more costly than no
screening, and Strategy 3 remained the most cost-
effective of the enhanced screening strategies.

We then conducted a threshold analysis to iden-
tify other parameter variations that might affect the
cost-effectiveness results. Strategy 3 became cost-
saving over no screening when the prevalence of

Table 2. Probabilities of Outcomes of Sequelae

Variable Base Minimum Maximum Reference

Prevalence of GC .03 .027 .032 BCHD STD*
Probability of treatment .80 .60 1.0 BCHD STD
Strategy 1 BCHD STD

Sensitivity .763 .725 .795
Specificity .363 .353 .369

Strategy 2 BCHD STD
Sensitivity .908 .880 .928
Specificity .169 .164 .174

Strategy 3 BCHD STD
Sensitivity .398 .358 .438
Specificity .724 .718 .731

Strategy 4 BCHD STD
Sensitivity .466 .426 .507
Specificity .642 .635 .648

Strategy 5 BCHD STD
Sensitivity .891 .863 .915
Specificity .191 .186 .197

Strategy 6 BCHD STD
Sensitivity .969 .949 .979
Specificity .008 .076 .084

Urine NAATS sensitivity for GC .96 .89 1.0 25-28

Urine NAATS specificity for GC .99 .99 1.0 25-28

Develop PID .30 .10 .40 15, 29-31

Asymptomatic PID .60 .50 .75 15, 29, 32, 33

Inpatient PID .15 .09 .27 15, 33-37

Surgery .30 .10 .45 15, 33, 35, 39

Chronic pelvic pain .18 .15 .30 23, 39, 40

Ectopic pregnancy .078 .078 .091 9, 23

Tubal infertility .15 .09 .18 9, 23, 39, 40

Tubal infertility evaluation .25 .22 .45 36, 41-43

Pregnancy .025 .023 .060 BCHD STD
Neonatal pneumonia .10 .07 .16 44, 45

Neonatal conjunctivitis .15 .15 .18 44, 45

Female-to-male transmission .55 .28 .81 46,47

Urethritis .70 .58 .82 48, 49

Epididymitis .03 .01 .05 50, 51

Inpatient epididymitis .087 .05 .15 50, 51

Minor adverse effects of antibiotic treatment, requiring treatment .05 .02 .40 BCHD STD†

Efficacy of antibiotic treatment .98 .98 .99 52, 53

Discount rate .03 .01 .07 20

GC, Neisseria gonorrhoeae; BCHD, Baltimore City Health Department; STD, sexually transmitted diseases; NAATS, nucleic acid
amplification testing; PID, pelvic inflammatory disease.

* Derived from local analysis of sexually transmitted diseases clinic data.
† Based on an informal survey of Baltimore City Health Department sexually transmitted diseases clinic providers, the proportion of patients

who report significant symptoms is very low.
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gonorrhea in the population exceeded 4.75% or when
the cost of nucleic acid amplification testing testing
was less than $26.50. When the probability of fol-
low-up was 100% and the cost of treatment was
reduced to zero, no screening remained less costly,
and Strategy 3 remained the most cost-effective of the

enhanced screening strategies. Even when the sensi-
tivities of Strategies 1–4 were 100%, no screening was
still the least costly option.

For multiway parameter analysis we estimated
worst case and best case scenarios. For the worst-case
scenario, model inputs (prevalence of infection, sen-

Table 3. Final Cost Assumptions in 2003 U.S. Dollars

Cost Assumptions Base Minimum Maximum Reference

Antibiotics 5.80 5.80 15.82 54

Adverse effects of antibiotics 22.03 22.03 38.46 Medicaid Level 1-2 office visit54

Cure of uncomplicated infection 131 47.98 256 Medicaid Level 3 office visit plus antibiotics50, 51, 54

Outpatient PID treatment 304 183 553 50, 54, 35, 37, 51, 56*
Inpatient PID 6,696 2,804 8945 35, 37, 41, 50, 51, 56

Chronic pelvic pain 5,113 536 7,680 35, 37, 41, 50, 56

Surgery 3,117 3,117 3,335 33, 35

Ectopic pregnancy 7,662 2,301 11,080 35, 37, 41, 50, 51

Tubal infertility evaluation and
management 5,003 756 9,738 35, 37, 41, 50, 51

Urethritis 42.55 30.97 121.54 Medicaid Level 2 office visit plus antibiotics35, 54, 56

Outpatient epididymitis 282 187 341 35, 50, 54

Inpatient epididymitis 4,042 1,552 5,390 35, 41, 50, 51

Infant pneumonia 1,161 952 1,596 35, 41, 56

Infant conjunctivitis 121 75.97 306 35, 41, 56

Urine NAATS 42.90 42.90 85.80 54

Annual discount rate 0.03 0.00 0.07 20

PID, pelvic inflammatory disease; NAATS, nucleic acid amplification testing.
Values are in dollars except where otherwise specified. Minimum and maximums represent variation in price, natural history, and

discounting (0-7%). Ectopic pregnancy, tubal infertility, and chronic pelvic pain were expected to occur in the future and discounted
accordingly: 5 years for ectopic pregnancy, 2–5 years for chronic pelvic pain, and 7–10 years for tubal infertility.

* Cost of outpatient pelvic inflammatory disease and epididymitis were calculated as the sum of the Medicaid 2004 estimates for a Level 5
established patient outpatient visit, $119.48 (Current Procedural Terminology 99215) and a Level 4 established patient outpatient visit
for follow-up (as recommended by 2002 Centers for Disease Control and Prevention Treatment Guidelines,12 $82.14 (Current
Procedural Terminology 99214),57 plus the average wholesale price of doxycycline 100 mg oral tablets twice per day for 7 days, $17.34,58

$17.02 for 250 mg ceftriaxone,58 and an estimated $5 injection administration fee.41 The total estimated cost of outpatient pelvic
inflammatory disease was calculated to be $240.98.

Table 4. Incremental Cost-Effectiveness of Six Screening Strategies for Gonorrhea per 10,000 Private
Practice Female Patients, Aged 15 and over

Screening Strategy

A. Program
Costs*

Variable
B. Sequelae

Cost
C. Total

Cost

D. Cases of
GC & CT

Not Treated
E. Incremental

Cost

F. Incremental
Cases

Treated

G. Incremental
Cost/Effectiveness

Ratio

No Screen 0 254,304 254,304 300 — — —
3. Screen age � 25 y

AND risk 124,363 178,120 302,490 210 48,186 90 535.40
4. Screen age � 30 y

AND risk 160,236 165,112 325,348 195 22,858 15 1,523.87
1. Screen age � 25 y 283,696 108,266 391,962 128 66,614 67 994.24
5. Screen age � 25 y

OR risk 358,628 83,768 442,396 99 50,434 29 1,739.10
2. Screen age � 30 y 368,226 80,514 448,740 95 6,344 4 1,586.00
6. Screen age � 30 y

OR risk 406,823 69,412 476,235 82 27,495 13 2,115.00

GC, Neisseria gonorrhoeae; CT, Chlamydia trachomatis.
Assessed for base case: Prevalence of gonorrhea was 3.0%; follow-up was 80%. All costs are in 2003 dollars except where otherwise specified.

“Risk” was defined as at least 1 of the following: new sex partner in the past 30 days, pregnant, or drug use. The incremental
cost-effectiveness ratio in Column G is a comparison of the specified screening strategy to the reference, No Screening.

* Variable costs include costs of urine nucleic acid amplification testing, follow-up treatment, adverse effects, antibiotics. These varied by
number of people tested.
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sitivities and specificities of screening strategies, and
costs) were maximized or minimized to favor not
screening over screening; for best-case scenario re-
sults, inputs were varied to favor enhanced screening.
Multiway parameter variation showed that routine
gonorrhea screening could be as costly as $2,391 per
additional case of gonorrhea treated (worst case sce-
nario, Strategy 3), or save as much as $1,195 per
additional case treated (best case scenario).

DISCUSSION
We compared 6 gonorrhea screening strategies and
found none to be cost-saving over not screening at all.
Among the 6 strategies examined, the most cost-
effective was to screen all females aged younger than
25 years who report a new sexual partner in the past
30 days, drug use, or pregnancy (Strategy 3). No
screening remained the lowest cost strategy when all
parameters were varied to examine the upper and
lower probability and cost estimates, except when
sequelae costs exceeded $1,343. When the prevalence
of gonorrhea was greater than 4.75%, Strategy 3
became cost-saving over not screening.

In this analysis we evaluated several gonorrhea
screening strategies for women aged 15–35 years in a
simulated private sector setting and found that none
were cost-saving compared with no screening pro-

gram. These findings are contrary to others,14–18

where in certain settings selective screening was
shown to be cost-saving over not screening. Prior
cost-effectiveness analyses have examined Chlamydia
trachomatis and gonorrhea together and not gonorrhea
alone.18,19,41,55 Given that the prevalence of Chlamydia
trachomatis is significantly higher than that of gonor-
rhea,1 when these 2 outcomes are combined the
prevalence of infection is higher. Corresponding
averted sequelae costs are increased, becoming
greater than programmatic costs (cost of assay, treat-
ment, and clinician time). Further, cost-effectiveness
analysis of gonorrhea screening in settings such as
correctional facilities and emergency departments
have a higher gonorrhea prevalence than in a private
practice, which is what we estimate. We have found
that selective gonorrhea screening became cost-saving
when the prevalence of gonorrhea in the clinic pop-
ulation exceeds 4.75%. Although selective screening
seems to be cost-saving in high prevalence popula-
tions, such as emergency department patients,59 the
analysis presented here suggests that general popula-
tion-based screening for gonorrhea may not be cost-
saving.

Additionally, the choice of diagnostic test will
impact final cost-effectiveness. A recent cost-effective-
ness analysis examining gonorrhea screening in emer-
gency departments found that point-of-care testing
was significantly more cost-effective than urine based
diagnostics, primarily by improving the proportion of
infected women treated.59 However, in the analysis
presented here, even when 100% of those gonorrhea
positive were treated, no screening was still the least
costly strategy, primarily because of the lower preva-
lence (3%) of gonorrhea modeled.

Although the screening strategies modeled here
did not cost less than not screening (ie, they were not
cost-saving), Strategy 3 led to a 30% reduction in
untreated infections. The cost per additional infection
treated was $535. Because there are limited data
available on the effect of gonorrhea infection and
sequelae on individuals’ quality of life, the cost per
quality-adjusted life year can not be calculated. The
cost per quality-adjusted life year would allow direct
comparison to the cost-effectiveness of other health
interventions and also the conclusion as to whether
the proposed strategy is “cost-effective” or “not cost-
effective.”20

Screening coverage for Chlamydia trachomatis has
improved dramatically over the past decade.1 The
most recent 2002 STD Treatment Guidelines recom-
mend all sexually active women aged younger than
25 years, as well as older sexually active women with

Table 5. Results of 1-Way Sensitivity and
Threshold Analyses

Input Threshold Strategy

Sequelae costs � $1,342.60 Strategy 3
GC prevalence � 4.75 Strategy 3
Probability of follow-up 100 No Screening
Cost of urine NAATS � $26.50 Strategy 3
Cost of treatment $0 No Screening
Strategy 1

Sensitivity 100 No Screening
Specificity � 68.4 Strategy 1

Strategy 2
Sensitivity 100 No Screening
Specificity � 62.0 Strategy 2

Strategy 3
Sensitivity � 65.9 Strategy 3
Specificity � 83.3 Strategy 3

Strategy 4
Sensitivity � 85.5 Strategy 4
Specificity � 80.5 Strategy 4

Strategy 5
Sensitivity 100 No Screening
Specificity � 62.7 Strategy 5

Strategy 6
Sensitivity 100 No Screening
Specificity � 65.6 Strategy 6

GC, Neisseria gonorrhoeae; NAATS, nucleic acid amplification testing.
Values are % except where otherwise specified.
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risk factors, get tested for Chlamydia trachomatis.12

Although this analysis suggests that screening for
gonorrhea among the general population of private
care seekers is not cost-saving over not screening, the
most cost-effective strategy was to screen women aged
younger than 25 years who report a new sexual
partner, pregnancy, or drug use. This strategy aligns
well with the current CDC guidelines for Chlamydia
trachomatis screening, which suggest screening all
women aged 25 years and younger and older women
with either new or multiple sex partners.12 Given the
large increase in availability of molecular diagnostics
for Chlamydia trachomatis screening12 and the ease in
testing for both Chlamydia trachomatis and gonorrhea
using the same nucleic acid amplification testing
technology, often patients are tested for the presence
of both infections. When a Chlamydia trachomatis
diagnostic test is indicated, our findings suggest that
gonorrhea testing may be more cost-effective if diag-
nostic testing is performed on a smaller subset of
clients and not all females who meet the 2002 CDC
Treatment guidelines for Chlamydia trachomatis
screening. Prospective validation of risks for infection
and the application of combining selective gonorrhea
screening with Chlamydia trachomatis screening with
subsequent cost-effectiveness analysis is necessary to
confirm the cost-effectiveness. Although we modeled
urine-based nucleic acid amplification testing
screening, we have no reason to believe that nucleic
acid amplification testing from cervical swabs
would change the results presented here. When
combined with a Chlamydia screening program, selec-
tive gonorrhea screening is likely to become more
cost-effective, and the prevalence at which gonorrhea
screening becomes cost-saving may be lowered.

Several limitations in this analysis merit discus-
sion. First, data from the Baltimore City STD clinics
were used to derive the gonorrhea prevalence esti-
mates, as well as the 6 screening criteria examined.
These data may not be representative of a general
clinic population, which likely has a lower prevalence
of gonorrhea infection and may have different risks
for infection, or the risks identified in this analysis
may have different sensitivities and specificities. How-
ever, few data regarding risk factors for infection are
collected among the general population, making the
examination of selective screening strategies for
broader populations more difficult. As a result, our
cost-effectiveness analysis is applied to a population of
higher risk than would likely be seen in a general
practice, which may have led to an overestimation of
the cost-effectiveness of enhanced screening com-
pared with no screening. Second, some costs and

incidence of sequelae for Chlamydia trachomatis were
used in this analysis. Considerably more information
has been published examining the natural history of
Chlamydia trachomatis. In cases where we were unable
to identify published estimates of the probability or
cost of an outcome for gonorrhea, the corresponding
value for Chlamydia trachomatis was used. The effect of
this on our results is unknown. Third, we evaluate
these gonorrhea screening strategies with a static
rather than dynamic model. We assume only 1 out-
come per person, rather than the possibility of vary-
ing health states and reinfection. Additionally, we
assume inpatient treatment for PID to be curative.
Last, we did not include indirect costs in our analysis,
such as days lost from work or school, which would
have significantly increased the costs associated with
an untreated case of gonorrhea. Therefore, had we
used a dynamic model (which would incorporate the
effects of reduced gonorrhea prevalence in subse-
quent transmission) and included indirect costs in this
analysis, our results would have been more favorable
to enhanced gonorrhea screening.60 Conversely, we
did not model a programmatic cost of provider time
to assess risk or collect a gonorrhea test specimen.

This analysis has limitations inherent in cost-
effectiveness analyses, in that the conditional sequelae
probabilities and costs are estimated from several
sources, and uncertainty may not be fully addressed
by the use of minimums and maximums. Results of
our sensitivity analysis showed little deviation from
the results of the base-case analysis in terms of relative
effectiveness of strategies. This was due to the precise
95% confidence intervals on the sensitivity and spec-
ificity of the algorithms. These estimates are directly
derived from our data, and the precision is a result of
the large sample of women tested. Further, the sensi-
tivities and specificities identified by our threshold
analysis that would make the enhanced screening
strategies dominant are likely unattainable.

Although several studies have examined the cost-
effectiveness of screening for gonorrhea or Chlamydia
trachomatis among higher risk populations, we have
explored the usefulness of several screening strategies
for gonorrhea among a population of lower-risk
women seeking care. Our findings imply that screen-
ing for gonorrhea in a low-prevalence population may
be cost-effective when applied selectively. Further,
when the prevalence exceeds 4.75%, selective screen-
ing may be cost-saving. Additionally, the selective
screening criteria found most cost-effective (screen
women aged younger than 25 years who report drug
use, pregnancy, or a new sexual partner) advocates
testing a large subset of women who would be tested
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for Chlamydia trachomatis under the current CDC
treatment guideline recommendations. Although
more research is necessary to examine further the
value of more generalized screening for gonorrhea,
this study’s results provide insight into the resource
allocation of services and care among populations of
women considered to be at a lower risk for gonorrhea
infection.
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