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OBJECTIVE: To evaluate the relationship between Neis-

seria gonorrhea and Chlamydia trachomatis screening

strategies and risk of pelvic inflammatory disease (PID)

after intrauterine device (IUD) insertion.

METHODS: We conducted a retrospective cohort study

of all IUD insertions at Kaiser Permanente Northern

California from January 2005 to August 2009. The PID

incidence within 90 days after insertion was compared

among women who were and were not screened for N

gonorrhea and C trachomatis. The study was powered

for equivalence with a PID risk difference of 20.006 to

0.006 between two groups considered to be clinically

insignificant. Risk difference was calculated by subtract-

ing the proportion of females with PID in one screening

group from the proportion of females with PID in the

comparison screening group.

RESULTS: Of 57,728 IUD insertions, 47% were

unscreened within 1 year of insertion; of screened

women, 19% were screened on the same day. The overall

risk of PID was 0.54% (95% confidence interval [CI]

0.48–0.60%). Nonscreening had an equivalent risk of

PID as any screening (risk difference 20.0034, 95%

CI 20.0045 to 20.0022), and same-day screening was

equivalent to prescreening (risk difference 20.0031,

95% CI 20.0049 to 20.0008). The equivalence persisted

when adjusted for age and race and when stratified by

age younger than 26 years and older than 26 years.

CONCLUSION: The risk of PID in women receiving

IUDs was low. These results support IUD insertion

protocols in which clinicians test women for N gonorrhea

and C trachomatis based on risk factors and perform the

test on the day of insertion. These findings have potential

to reduce barriers to IUD use for women seeking highly

effective, long-term, reversible contraception.

(Obstet Gynecol 2012;120:1314–21)
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LEVEL OF EVIDENCE: II

Intrauterine devices (IUDs) are among the most
effective, well-tolerated methods of contraception.

However, their use in the United States remains lim-
ited,1 largely as a result of misperceptions that IUDs
cause pelvic inflammatory disease (PID).2–6 This fear
of PID leads many health care providers to require
a recent negative Neisseria gonorrhea and Chlamydia
trachomatis test before insertion,7 creating the need
for multiple visits. Studies in regions with low8–11

and high12–15 prevalence of N gonorrhea and C tracho-
matis have demonstrated that women with unknown,
asymptomatic infection on the day of IUD insertion
who were treated within 2–3 weeks had a low risk of
PID (0–5%). The American College of Obstetricians
and Gynecologists states that routine N gonorrhea
and C trachomatis screening is unnecessary, and, when
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indicated, it is “reasonable” to screen on the insert-
ion day.16 Nonetheless, minimal evidence exists for
optimal timing or necessity of testing asymptomatic
women.

The Centers for Disease Control and Prevention
recommends annual screening for sexually active
women younger than 26 years and for all women
with risk factors17 but provides no specific guidelines
for IUD insertions. Kaiser Permanente Northern Cal-
ifornia, a large, integrated health care delivery system,
has actively promoted Centers for Disease Control
and Prevention evidenced-based N gonorrhea and
C trachomatis screening recommendations for all
women, including those receiving IUDs.18

We conducted a retrospective cohort study of
N gonorrhea and C trachomatis screening strategy and
PID among women who had IUD insertions. We
hypothesized that, at Kaiser Permanente Northern
California where Centers for Disease Control and
Prevention guidelines and prompt treatment for infec-
tions are common, women not screened before IUD
insertion would not have a clinically significant differ-
ence in PID diagnosis within 90 days compared with
women who were screened.

MATERIALS AND METHODS

Females between the ages of 14 and 49 years who had
either type of IUD (levonorgestrel intrauterine system
or copper-T) inserted for contraceptive or noncontra-
ceptive use at Kaiser Permanente Northern California
between January 1, 2005, and August 31, 2009, were
considered for inclusion. Participants were excluded if
they did not have continuous Kaiser Permanente
Northern California membership for 12 months before
and 90 days after IUD insertion. This criterion was
chosen so that we would have complete information on
the predictor and outcome variables for all participants;
because Kaiser Permanente Northern California is
a closed system, it is unlikely that participants would
have received N gonorrhea and C trachomatis testing or
been diagnosed with PID elsewhere, minimizing the
risk of losses to follow-up. Kaiser Permanente Northern
California’s integrated pharmacy, laboratory, and med-
ical visit databases and electronic medical records sys-
tem were accessed for all study data. This study was
approved by the Committee on Human Research at
the University of California, San Francisco and with
a waiver of consent by the Kaiser Foundation Research
Institute’s institutional review board.

The predictor was timing of N gonorrhea and
C trachomatis testing in relation to IUD insertion.
The date of the IUD insertion visit was compared with
the most recent N gonorrhea and C trachomatis screen-

ing date to categorize participants into four screening
groups: 1. screening on the same day as insertion; 2.
screening 1 day up to 8 weeks before insertion; 3.
screening 8 weeks up to 1 year before insertion; and
4. no screening within 1 year before insertion.

For the analysis, participants with N gonorrhea and
C trachomatis screening within the previous year
(groups 1, 2, and 3) were categorized as “any screen,”
and participants with screening before the insertion
date (groups 2 and 3) were categorized as “any pre-
screen.” Comparisons were made between: no screen-
ing and any screening; same-day and any prescreen;
same-day and 1 day to 8 weeks before insertion; and
same-day and no screening.

The outcome was the diagnosis of PID within
90 days of IUD insertion (Fig. 1 for outcome ascertain-
ment steps). Because PID is a clinical diagnosis, the
outcome was based on the health care provider’s clin-
ical assessment of PID and whether it led to a clinically
meaningful consequence such as an antibiotic prescrip-
tion; we did not apply a set of clinical criteria for iden-
tifying PID cases because our study was not designed
to evaluate clinicians’ accuracy of diagnosis, but rather
whether the clinician made the decision to diagnose
PID. Pelvic inflammatory disease was defined as an
International Classification of Diseases, 9th Revision (ICD-
9) code for PID or other upper genital tract infections
(“primary” ICD-9 code in Fig. 1) plus a pharmacy
record for a dispensed antibiotic typically used to treat
PID17 ascertained from visit and pharmacy databases
(Step 1, Fig. 1). Because pelvic pain is the major diag-
nostic criterion for PID,17 ICD-9 codes for pelvic pain
were also included in our search strategy for PID diag-
noses. Because pelvic pain is common after IUD inser-
tion, medical records were reviewed to assess whether
these postinsertion pelvic pain visits were deemed to be
the result of infection. Although the risk of PID in IUD
users is highest in the first 20 days after insertion,19 90
days after insertion was chosen to be conservative in
estimating the risk of PID. Of note, it is not standard
practice at Kaiser Permanente Northern California to
administer prophylactic antibiotics at IUD insertion.20

We anticipated that the initial criteria requiring
both an ICD-9 code for PID and antibiotics would
miss some cases. This strategy of the initial step of
outcome ascertainment yielded four groups with
discrepancies between the ICD-9 code and antibiotic,
which were reviewed for possible additional cases
of PID (Step 2, Fig. 1). These groups include: group
A—PID or upper genital tract infection code but no
antibiotics; group B—pelvic pain code plus antibiotics;
group C—antibiotics but no PID or upper genital tract
infection code; and group D—pelvic pain code only.
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Although females in these groups did not have both
an ICD-9 code and antibiotic, some of these could
represent cases of PID; medical record review was
therefore planned as part of the outcome ascertain-
ment strategy. We searched for antibiotics adminis-
tered only within 90 days after IUD insertion and
not before or on the day of.

Medical records of all females in groups A and B
were reviewed. Groups C and D were too large for
complete review; thus, a 10% random sample of each
group was reviewed (Fig. 1); we chose a 10% random
sample because it was a feasible number to review
with adequate precision, and we felt it to be represen-
tative of the large groups. Based on findings of the
medical record review, the outcome was classified as
PID according to a predetermined algorithm,
described subsequently. The proportion of PID cases
confirmed in the 10% samples of groups C and D was
then extrapolated to estimate the risk of PID in the
entirety of these groups distributed proportionally by
screening strategy. An obstetrician–gynecologist
reviewed the medical records of participants in these
four groups, and her findings were confirmed by two
additional obstetrician–gynecologists. First, the
reviewer looked to see whether progress notes from
follow-up visits within 90 days contained specific
wording for PID. When PID was not specifically
stated in the charted note, the algorithm included

the following to assess whether the clinician intended
to diagnose PID: 1. indication in the chart note of
prescribing an antibiotic commonly used for PID,
even without Kaiser Permanente Northern California
pharmacy record of the antibiotic being filled; 2. fever,
cervical motion tenderness, mucopurulent discharge,
or leukocytosis; 3. the clinical department where the
patient was evaluated; and 4. diagnosis of an infection
outside of the pelvis, such as in the upper respiratory
tract, for which an antibiotic was prescribed. Sensitiv-
ity analysis was performed (Step 3) for participants
who were given antibiotics but did not meet criteria
for PID in the initial medical record review algorithm
of Step 2. These participants were reevaluated using
expanded criteria, which reclassified females as hav-
ing PID if charted notes contained language indicating
cervicitis or a possible upper genital infection.

A two-sided equivalence test using the confidence
interval approach was used to determine equivalence
of PID rates among screening group comparisons. The
measure of association used was risk difference, which
calculates the absolute difference in the proportion
with an outcome between the exposed and unexposed
group. In this case, the risk difference was obtained by
subtracting the proportion of females with PID in one
screening group from the proportion with PID in the
comparison screening group. The “margin of equiva-
lence” was prechosen as a risk difference range from

Group A: Primary ICD-9 
code, and no antibiotic; 

medical records 
reviewed

n=69; 100% 

Step 1:
Electronic identifi cation of PID. 

Primary ICD-9 Code (PID 
or other upper genital tract 
infections) plus antibiotic

PID cases†

n=36

Step 2:
Medical record review of 

discordant cases.
ICD-9 code or antibiotic 

Group B: Pelvic pain 
ICD-9 code plus 

antibiotic; medical 
records reviewed

n=124; 100%

Group C: Antibiotic, 
no ICD-9 code;
medical records 

reviewed
n=122; 10% of 1,221 

Group D: Pelvic pain 
ICD-9 code; no 

antibiotic; 
charts reviewed

n=122; 10% of 1,225

PID cases
n=24

Cases
n=90 (9 PID cases)‡

PID cases
n=0

PID cases from Step 2
n=150

PID cases from Step 1
n=162

Step 3: Sensitivity analysis; 
expanded criteria for PID*.

Reevaluated medical records 
previously not  classifi ed as 

PID in Step 2

Group B: medical 
records reviewed

n=100

Group C: medical 
records reviewed

n=113

PID cases
n=21

Four PID cases 
extrapolated to cases 

in Group C†
n=40

PID cases from Step 3
n=61

Total PID cases
from Steps 1 and 2

n=312

Total expanded PID cases 
from Steps 1, 2, and 3

n=373

Fig. 1. Pelvic inflammatory disease (PID) outcome ascertainment. *For the sensitivity analysis, charts from antibiotic groups
B and C, which had not been classified as PID in Step 2, were re-reviewed. Expanded criteria reclassified women as having
PID if women received an antibiotic and chart notes indicated cervicitis or possible upper genital tract infection. †Chart
notes for 36 participants all indicated the diagnosis “PID” in the assessment, and 30 of them also explicitly stated an
antibiotic that the clinician planned to prescribe. ‡Total number of additional cases in group C was calculated by multiplying
PID cases identified in the 10% subset by 10.
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20.006 to 0.006 (ie, equivalence was declared if the
95% confidence interval [CI] on the difference
between two PID proportions fell between 20.006
and 0.006.). A PID risk of 6 per 1,000 was chosen
based on prior studies, which report PID in IUD users
to be 1 per 1,000 to 10 per 1,0009,13; moreover, a risk
difference falling in this range was felt to be clinically
and epidemiologically insignificant. Using the esti-
mated number of females in the cohort and a two-sided
a of 0.05, we had 99% power to detect equivalence in
the primary comparison of no screening to any screen-
ing as well as 99% power in all other three compar-
isons of screening groups.

Descriptive analysis included frequencies and
means of demographic characteristics (age, race) as
well as PID rate; these characteristics were compared
across screening groups using x2 tests for categorical
variables and t tests for continuous variables. Adjusted
risk differences were calculated using an average mar-
ginal prediction model from the logistic regression,
which yielded adjusted risks and then CIs around
the risk differences.21 PID risks for the N gonorrhea
and C trachomatis screening groups were compared
by calculating both unadjusted and adjusted risk dif-
ferences and odds ratios with 95% CIs. Logistic
regressions were adjusted for age and race, factors
known to be associated with PID. These variables
were not known for the 1,221 women in group
C for whom PID status was extrapolated from the
10% of medical records that were reviewed; thus,
these females could not be included in the logistic
regression. Analyses stratified by age (younger than
or 26 years or older) were conducted to reflect Cen-
ters for Disease Control and Prevention N gonorrhea
and C trachomatis screening guidelines. A pilot chart
review conducted in preparation to conduct this study
revealed that other covariates known to be associated
with PID such as number of sexual partners, condom
use, history of sexually transmitted infections, marital
status, and parity8 were not consistently available in
patient records. To adjust for nonrandomized screen-
ing groups, a propensity score analysis was used to
control for age and race and ethnicity that exhibited
significant differences among study groups.22,23 A
logistic regression was used to produce the predicted
probability (propensity score). This propensity score
was then included as a covariate to adjust the esti-
mated differences among study groups for the effect
of age and race and ethnicity reflected in the score.

RESULTS

Of the 71,743 IUD insertions at Kaiser Permanente
Northern California during the study period, 14,015

participants did not have continuous Kaiser Permanente
Northern California membership during the study
period and were therefore excluded, resulting in a final
cohort of 57,728. The excluded women were demo-
graphically similar to those included in the final cohort.

No N gonorrhea and C trachomatis screening within
1 year of IUD insertion (47%) was the most common
strategy and this proportion increased over time
(Fig. 2; Table 1). Of females with any N gonorrhea
and C trachomatis screening, 19% were screened on
the same day as IUD insertion. The mean age of
females in the cohort was 32 years; females in the
nonscreened group were, on average, 7 years older than
those in other groups (Table 1). Among the 15,274
females younger than 26 years, screening between
8 weeks and 1 year of insertion was most common.
In contrast, no screening within 1 year was the most
frequent strategy among females aged 26 years and
older. The cohort was racially and ethnically diverse
(37.5% white, 8.1% black, 12.8% Asian, 29.6% Hispanic,
and 11.9% other), and screening strategies were differ-
entially applied according to age and race (Table 1).

The risk of PID diagnosis within 90 days of IUD
insertion in the entire cohort was 0.0054 (95% CI
0.0048–0.0060) and was highest in the group screened
1 day to 8 weeks before insertion (0.0099, 95% CI
0.0082–0.0120) (Table 1). The risk of PID diagnosis
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Fig. 2. Distribution of Neisseria gonorrhea and Chlamydia
trachomatis screening strategies by year for intrauterine
device insertions (n557,728). *Rate for 2009 estimated
based on rate from January 1 to August 31, 2009.
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was compared between different screening groups in
four sets of comparisons (Table 2).

In unadjusted and adjusted analyses, the point
estimates for the risk of PID in the unscreened group
were lower than among those who had any screening.
The 95% CI for the adjusted risk difference (20.00022 to
20.00019) fell within the predetermined margin of equiv-
alence of 20.006 to +0.006, indicating that females who

were not screened had an equivalent risk of PID
as females who were screened. All other adjusted risk
difference CIs similarly fell within the margin of equiva-
lence. Among the 30,336 females screened forN gonorrhea
and C trachomatis, same-day screening was equivalent to
preinsertion screening and to nonscreening (Table 2).

Sensitivity analyses were conducted using
expanded criteria for PID, which reclassified 61

Table 1. Patient Age, Race and Ethnicity, and Pelvic Inflammatory Disease Risk by Neisseria gonorrhea and
Chlamydia trachomatis Screening Strategy

Same Day
(n55,633
[9.8%])

1 d–8 wk
(n511,041
[19.1%])

8 wk–1 y
(n513,662
[23.7%])

No Screen
(n527,392
[47.4%])

Age (y) 28.467.3* 28.667.2* 28.666.4*† 35.866.4
Younger than 26
(n514,905)‡

17.8 (17.2–18.4) 33.9 (33.1–34.6) 38.8 (38.1–39.6) 9.6 (9.1–10.0)

26 or older (n541,602)‡ 6.9 (6.6–7.1) 13.8 (13.5–14.2) 18.2 (17.8–18.6) 61.1 (60.6–61.6)
Race and ethnicity

White‡ 8.1 (7.8–8.5) 16.6 (16.1–17.1) 20.8 (20.3–21.4) 54.5 (53.8–55.1)
Black‡ 14.4 (13.4–15.4) 22.4 (21.2–23.6) 27.9 (26.6–29.2) 35.3 (33.9–36.7)
Asian‡ 7.7 (7.1–8.3) 15.5 (14.7–16.4) 23.5 (22.5–24.5) 53.3 (52.2–54.5)
Hispanic‡ 10.8 (10.4–11.3) 21.3 (20.7–21.9) 27.8 (27.2–28.5) 40.1 (39.3–40.8)
Unknown or other‡ 11.4 (10.6–12.2) 23.4 (22.4–24.4) 19.6 (18.7–20.6) 45.6 (44.4–46.8)

Proportion with pelvic inflammatory disease 0.0044§

(0.0029–0.0066)
0.0099

(0.0082–0.0120)
0.0056§ k

(0.0044–0.0070)
0.0036¶

(0.0029–0.0044)

Data are mean6standard deviation, % (95% confidence interval) or proportion (95% confidence interval).
* P,.001 compared with no-screen group.
† P5.04 compared with same-day screen group.
‡ P,.001 for all pairwise comparisons.
§ P,.001 compared with 1 day–8 weeks group.
k P,.01 compared with no screen group.
¶ P,.0001 compared with 1 day–8 weeks group.

Table 2. Comparison of Pelvic Inflammatory Disease Risk Difference Between Neisseria gonorrhea and
Chlamydia trachomatis Screening Strategies

Proportion With
Pelvic Inflammatory
Disease (95% CI)*

Risk Difference*
(95% CI)

Adjusted Risk
Difference† (95% CI)

Odds Ratio*
(95% CI)

Adjusted Odds
Ratio† (95% CI)

No screen 0.0036
(0.0030–0.0044)

20.0034
(20.0045 to 20.0022)

20.00021
(20.00022 to 20.00019)

0.52
(0.41–0.66)

1.05
(0.78–1.43)

Any screen 0.0070
(0.0061–0.0080)

— — Reference Reference

Same day 0.0044
(0.0030–0.0065)

20.0031
(20.0049 to 20.0008)

0.00002
(20.000007 to 0.00005)

0.59
(0.39–0.89)

1.00
(0.64–1.54)

Any prescreen 0.0075
(0.0065–0.0087)

— — Reference Reference

Same day 0.0044
(0.0030–0.0065)

20.0055
(20.0079 to 20.0027)

0.0011
(0.0010 to 0.0012)

0.45
(0.29–0.69)

0.80
(0.51–1.29)

1 d–8 wk 0.0099
(0.0082–0.0119)

— — Reference Reference

No screen 0.0036
(0.0030–0.0044)

20.0008
(20.0030 to 0.0008)

20.0006
(20.0006 to 20.0005)

0.81
(0.52–1.27)

1.16
(0.69–1.96)

Same day 0.0044
(0.0030–0.0065)

— — Reference Reference

CI, confidence interval.
* The overall proportion with pelvic inflammatory disease, unadjusted risk differences, and unadjusted odds ratios are calculated for all

57,728 women.
† Adjusted for age and race and ethnicity. The adjusted odds ratios and risk differences exclude 1,221 women for whom these variables were

not available. Propensity score adjustment did not change results.
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females as having PID. The equivalence in PID
between different screening strategies persisted, with
all CIs for adjusted analyses falling within the 20.006
to +0.006 range (data not shown).

Stratifying by age yielded similar results (Table 3).
Among females younger than 26 years, same-day
screening had an equivalent adjusted risk of PID
as screening within 8 weeks of insertion; same-day
screening was also equivalent to any preinsertion
screening within 1 year of insertion. For females 26
years or older, in both unadjusted and adjusted anal-
yses, no screening was equivalent to any screening,
and same-day screening was no different than screen-
ing ahead of time. These findings all persisted with the
expanded PID criteria. Model results were similar
using propensity score adjustment.

DISCUSSION

The absolute risk of being diagnosed with PID within
90 days of IUD insertion in our cohort was low. There
was no significant difference between females who
were screened for N gonorrhea and C trachomatis within
1 year of IUD insertion and females who were not
screened in this setting where Centers for Disease
Control and Prevention evidence-based screening is
applied. Furthermore, among females who were
screened, same-day screening was associated with an
equivalent risk of PID as preinsertion screening.

Equivalence of same-day screening persisted even
among females younger than 26 years, who are
presumably at higher risk of infection.

Several smaller studies have indirectly looked at
PID risk when IUDs are inserted without knowing N
gonorrhea and C trachomatis cervical status. A Planned
Parenthood affiliate reported no cases of PID in 732
low-risk women who had N gonorrhea and C trachomatis
screening on the same day as IUD insertion.7 A sys-
tematic review concluded that although women with
asymptomatic N gonorrhea and C trachomatis at inser-
tion had an increased risk of PID than those without
infection, the absolute risk for both groups remained
low, 0–5% for those with sexually transmitted infec-
tions and 0–2% for those without.8 Randomized trials
of prophylactic antibiotics at IUD insertion similarly
reported a low risk of PID after insertion11,14 and no
benefit to antibiotics,14,20 even in women screened on
the same day.14 Further evidence can be extrapolated
from the known safety of immediate postabortion
IUD insertion,24,25 which is usually done without
knowing N gonorrhea and C trachomatis results.

These studies, like ours, show that there is a low
risk of PID after IUD insertion. Targeted N gonorrhea
and C trachomatis screening of those at higher
predicted risk therefore makes sense. Local N
gonorrhea and C trachomatis prevalence should also be
a factor in screening protocols.26 The prevalence of

Table 3. Comparison of Pelvic Inflammatory Disease Risk Difference Between Neisseria gonorrhea and
Chlamydia trachomatis Screening Strategies Stratified by Age*

Proportion
With Pelvic
Inflammatory

Disease (95% CI)*
Risk Difference*

(95% CI)

Adjusted Risk
Difference†

(95% CI)
Odds Ratio*
(95% CI)

Adjusted
Odds Ratio†

(95% CI)

Age younger than
26 y
Same day 0.0059

(0.0036–0.0096)
20.0065

(20.0106 to 20.0019)
0.0011

(0.0010 to 0.0013)
0.47

(0.27–0.82)
0.84

(0.46–1.52)
1 d–8 wk 0.0124

(0.0097–0.0158)
— — Reference Reference

Same day 0.0059
(0.0036–0.0096)

20.0038
(20.0069 to 0.0002)

20.0004
(20.0005 to 20.0003)

0.60
(0.36–1.02)

1.08
(0.62–1.88)

Any
prescreen

0.0097
(0.0081–0.0117)

— — Reference Reference

Age 26 y or older
No screen 0.0035

(0.0028–0.0043)
20.0018

(20.0032 to 20.0005)
20.00008

(20.0001 to 20.00007)
0.66

(0.49–0.88)
1.02

(0.73–1.43)
Any screen 0.0053

(0.0043–0.0065)
— — Reference Reference

Same day 0.0031
(0.0016–0.0058)

20.0026
(20.0047 to 0.0003)

0.0005
(0.0005 to 0.0005)

0.54
(0.27–1.07)

0.86
(0.42–1.76)

Any prescreen 0.0057
(0.0046–0.0072)

— — Reference Reference

CI, confidence interval.
* These numbers include the 56,507 women for whom age was available.
† Adjusted for race and ethnicity. The adjusted odds ratios and risk differences exclude 1,221 women for whom these variables were not

available. Propensity score adjustment did not change results.
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C trachomatis among females in managed care popu-
lations in California in 2007 was 3.3% and 0.5% for
N gonorrhea.27

Among screened females, same-day screening had
equivalent PID risk as other preinsertion strategies.
A separate visit for N gonorrhea and C trachomatis
screening before IUD insertion is therefore unneces-
sary and costly. Furthermore, even if N gonorrhea and
C trachomatis results from weeks before insertion were
negative, a woman could acquire an infection after
screening and before the insertion visit. Thus, the most
accurate time to clinically assess and screen for cervi-
cal infection is on IUD insertion day. If there is obvi-
ous clinical evidence of cervicitis or upper genital tract
infection, insertion should be delayed.28 A woman’s
risk status does not depend on her method of contra-
ception, or when she is screened, but rather on sexual
behaviors. Females with high-risk sexual behaviors
continue to be at increased risk of N gonorrhea and
C trachomatis acquisition after IUD placement. This
may partially explain why females screened before
insertion had the highest risk of PID. Presumably,
clinicians were more likely to prescreen females with
high-risk sexual behaviors; these are the same females
who continue to be at increased risk of N gonorrhea and
C trachomatis acquisition after IUD placement.

Because the average age of the overall cohort of
32 years indicates a population generally at lower risk
for PID, results should be interpreted with caution.
However, in the subgroup analysis of the females aged
younger than 26 years, same-day screening was
equivalent to preinsertion screening strategies. The
lowest risk of PID was among females not screened
within 1 year, who were, on average, 7 years older
than the other groups; this lower risk was most likely
the result of bias in selecting low-risk females for
nonscreening.

A major strength of this study is the large number
of participants in an integrated health care delivery
system. Widespread use of IUD in this setting allowed
us to perform a highly powered equivalence study.
The demographically diverse, community-based pop-
ulation is highly representative of the local and
statewide population, except for extremes of age and
income.29 Despite the economic and racial diversity of
Kaiser Permanente Northern California members,
this cohort does represent a population with insurance
(public and private) and results may not be applicable
to all populations; in addition, our findings may not
be fully generalizable to settings with a high back-
ground prevalence of N gonorrhea and C trachomatis.

A retrospective study introduces several lim-
itations. First, clinician discretion played a role in

screening strategy. Based on Kaiser Permanente
Northern California’s promotion of evidence-based
screening guidelines, we presume that the screening
strategy applied to a woman is a proxy for appropri-
ately choosing whether to test. However, we were
unable to assess systematically for deviations from
Centers for Disease Control and Prevention recom-
mendations. Second, it was not feasible to obtain cli-
nician and additional patient characteristics, which
may be confounders. Nonetheless, Centers for Dis-
ease Control and Prevention guidelines represent
a surrogate for PID risk factors. Moreover, propensity
score adjustment did not change the results. We could
not ascertain the type of IUD, and although the levo-
norgestrel IUD may protect against PID,30 it is
unlikely that screening strategy varied by IUD type.
Although a randomized trial would eliminate these
confounders, conducting one of this size would be
exceptionally challenging.

To minimize the risk of misclassification bias of
PID, we did a sensitivity analysis to include more cau-
tiously diagnosed cases, and results did not change.
There is also the risk of misclassification bias of the
outcome in the antibiotics only (record review group C)
and pelvic pain only (record review group D) groups
for which we reviewed 10% of the records and ex-
trapolated PID risk to the remainder of the groups. It
is possible that, if misclassification occurred, it could
be either nondifferential or differential by screening
group, making it difficult to estimate the magnitude
of potential bias. However, when these two groups
with PID extrapolated from record review were
dropped from the logistic regression analysis, there
was still equivalence in screening strategies; thus, if
reviewing records of 10% of these groups involved
misclassification, it did not alter the results. Another
potential limitation to our study is the imprecise,
variable nature of diagnosing PID. However, our
study was designed to investigate real-life diagnosis
patterns, not whether the PID assessment fulfilled
specific diagnostic criteria.

In conclusion, the low absolute risk of PID in this
study provides evidence to support clinicians who
apply Centers for Disease Control and Prevention risk
factor–guided screening to females receiving IUDs. All
females were screened in some way, whether through
a laboratory test or a clinician’s decision not to test. If
testing is indicated, our results suggest that it is safe to
do so on the day of IUD insertion with prompt treat-
ment of positive results. These findings have the poten-
tial to reduce barriers to IUD access and to promote
more widespread use among females who desire
highly effective, long-term, reversible contraception.

1320 Sufrin et al Intrauterine Devices and Infection Screening OBSTETRICS & GYNECOLOGY



REFERENCES
1. Mosher WD, Jones J. Use of contraception in the United States:

1982–2008. Vital Health Stat 23 2010:1–44.

2. Darney PD. Time to pardon the IUD? N Engl J Med 2001;345:
608–10.

3. Dehlendorf C, Ruskin R, Darney P, Vittinghoff E, Grumbach K,
Steinauer J. The effect of patient gynecologic history on clinician
contraceptive counseling. Contraception 2010;82:281–5.

4. Stanwood NL, Garrett JM, Konrad TR. Obstetrician-gynecologists
and the intrauterine device: a survey of attitudes and practice.
Obstet Gynecol 2002;99:275–80.

5. Shelton JD. Risk of clinical pelvic inflammatory disease attribut-
able to an intrauterine device. Lancet 2001;357:443.

6. Grimes DA. Intrauterine device and upper-genital-tract infec-
tion. Lancet 2000;356:1013–9.

7. Goodman S, Hendlish SK, Benedict C, Reeves MF, Pera-FloydM,
Foster-Rosales A. Increasing intrauterine contraception use by
reducing barriers to post-abortal and interval insertion. Contracep-
tion 2008;78:136–42.

8. Mohllajee AP, Curtis KM, Peterson HB. Does insertion and use
of an intrauterine device increase the risk of pelvic inflamma-
tory disease among women with sexually transmitted infection?
A systematic review. Contraception 2006;73:145–53.

9. Pap-Akeson M, Solheim F, Thorbert G, Akerlund M. Genital
tract infections associated with the intrauterine contraceptive
device can be reduced by inserting the threads into the uterine
cavity. Br J Obstet Gynaecol 1992;99:676–9.

10. Skjeldestad FE, Halvorsen LE, Kahn H, Nordbo SA, Saake K.
IUD users in Norway are at low risk for genital C. trachomatis
infection. Contraception 1996;54:209–12.

11. Walsh T, Grimes D, Frezieres R, et al. Randomised controlled
trial of prophylactic antibiotics before insertion of intrauterine
devices. IUD Study Group. Lancet 1998;351:1005–8.

12. Faundes A, Telles E, Cristofoletti ML, Faundes D, Castro S,
Hardy E. The risk of inadvertent intrauterine device insertion in
women carriers of endocervical Chlamydia trachomatis. Con-
traception 1998;58:105–9.

13. Sinei SK, M’Riara G, Schulz KF, et al. The prevalence of Neis-
seria gonorrhoea and Chlamydia trachomatis in intra-uterine
contraceptive acceptors in Kenya. J Obstet Gynaecol East Cent
Africa 1988;7:71–3.

14. Sinei SK, Schulz KF, Lamptey PR, et al. Preventing IUCD-
related pelvic infection: the efficacy of prophylactic doxycy-
cline at insertion. Br J Obstet Gynaecol 1990;97:412–9.

15. Stanback J, Shelton JD. Pelvic inflammatory disease attributable
to the IUD: modeling risk in West Africa. Contraception 2008;
77:227–9.

16. Long-acting reversible contraception: implants and intrauterine
devices. Practice Bulletin No. 121. American College of
Obstetricians and Gynecologists. Obstet Gynecol 2011;118:184–96.

17. Centers for Disease Control and Prevention. Sexually transmit-
ted diseases treatment guidelines, 2010. MMWR Recomm Rep
2010;59:1–110.

18. California Office of the Patient Advocate. HEDIS quality
report cards report on CT screening of women up to age 24.
Available at: http://www.opa.ca.gov/report_card/HMOtopic.
aspx?Category=HMOHEDIS&Topic=ChlamydiaScreening.
Retrieved June 1, 2012.

19. Farley TM, Rosenberg MJ, Rowe PJ, Chen JH, Meirik O. Intra-
uterine devices and pelvic inflammatory disease: an interna-
tional perspective. Lancet 1992;339:785–8.

20. Grimes DA, Schulz KF. Prophylactic antibiotics for intrauterine
device insertion: a metaanalysis of the randomized controlled
trials. Contraception 1999;60:57–63.

21. Bieler GS, Brown GG, Williams RL, Brogan DJ. Estimating
model-adjusted risks, risk differences, and risk ratios from com-
plex survey data. Am J Epidemiol 2010;171:618–23.

22. Leslie S. Using Propensity Scores to Adjust For Treatment
Selection Bias. Paper 184; 2007; SAS Global Forum 2007.

23. Lanehart RE, Rodriguez de Gil P, Kim ES, Bellara AP,
Kromrey JD, Lee RS. Propensity score analysis and assessment
of propensity score approaches using SAS procedures. Paper
314; 2012; SAS Global Forum 2012.

24. Grimes DA, Lopez LM, Schulz KF, Stanwood NL. Immediate
postabortal insertion of intrauterine devices. The Cochrane
Database of Systematic Reviews 2010, Issue 6. Art. No.:
CD001777. DOI: 10.1002/14651858.CD001777.pub3.

25. Bednarek PH, Creinin MD, Reeves MF, Cwiak C,
Espey E, Jensen JT; Post-Aspiration IUD Randomization
(PAIR) Study Trial Group. Immediate versus delayed IUD
insertion after uterine aspiration. N Engl J Med 2011;364:
2208–17.

26. California Department of Public Health Sexually Transmit-
ted Diseases (STD) Control Branch California guidelines for
gonorrhea screening and diagnostic testing among women
in family planning and primary care settings. Available at:
http://www.cdph.ca.gov/pubsforms/Guidelines/Documents/
CT-Screening-Guidelines-Women-FP-PrimaryCare.pdf. Retrieved
June 1, 2012.

27. Sexually Transmitted Diseases in California, 2009. California
Department of Public Health, STD Control Branch, November
2010. Available at: http://www.cdph.ca.gov/data/statistics/
Pages/STDData.aspx. Retrieved July 26, 2012.

28. Centers for Disease Control and Prevention. US Medical Eligi-
bility Criteria for Contraceptive Use, 2010. MMWR Recomm
Rep 2010;59:1–86.

29. Gordon N; Division of Research, Kaiser Permanente Medical
Care Program. Characteristics of adult health plan members of
Kaiser Permanente’s Northern California region: as estimated
from the 2008 Member Health Survey. Oakland (CA): Kaiser
Permanente Northern California; 2010. Available at: www.dor.
kaiser.org/external/mhs/documents/mhs08oak_e/. Retrieved
June 1, 2012.

30. Toivonen J, Luukkainen T, Allonen H. Protective effect of
intrauterine release of levonorgestrel on pelvic infection: three
years’ comparative experience of levonorgestrel- and copper-
releasing intrauterine devices. Obstet Gynecol 1991;77:
261–4.

VOL. 120, NO. 6, DECEMBER 2012 Sufrin et al Intrauterine Devices and Infection Screening 1321


