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Genitourinary Infections after a Routine Pelvic
Exam
Jeffrey D. Tiemstra, MD, Patricia D. Chico, BA, and Emily Pela, MA

Purpose: To determine if genitourinary problems are more common in women in the first 1 to 2 months
after a routine pelvic examination.

Methods: This was a historical cohort study in 2 family medicine teaching clinics at an urban univer-
sity. Participants included all women who received a Papanicolaou smear during calendar year 2006.
Subjects included all participants for weeks 1 to 7 after their Papanicolaou smear. Controls were all
participants in weeks 8 to 52 after their Papanicolaou smear. The independent variable was time after
Papanicolaou smear, and dependent variables included frequency of visits for urinary complaints, diag-
nosed urinary tract infections (UTIs), vaginal complaints, diagnosed vaginitis, and sexually transmitted
diseases. Relative frequencies compared using 2-tailed t tests.

Results: UTIs and urinary complaints were significantly more frequent during the first 7 weeks after
a Papanicolaou smear compared with weeks 8 to 14, 8 to 48, and 8 to 52. The overall rate of UTIs was
7.33 per 100 person-years; the attributable risk during the first 7 weeks was 0.82 per 100 person-
years, or 11% of observed UTIs. Combined Candidal and bacterial vaginitis was marginally more fre-
quent during the first 7 weeks compared with weeks 8 to 48 and 8 to 52 only. The incidence of sexually
transmitted diseases combined was 1.13 per 100 person-years, distributed evenly over the study period
unrelated to time.

Conclusions: The risk of UTI is increased in the 7 weeks after a Papanicolaou smear. (J Am Board
Fam Med 2011;24:296–303.)
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Urinary tract infections (UTIs) are very common
among adult women, accounting for more than 6
million physician office visits yearly in the United
States. Sexual intercourse has long been recognized
as one of the primary risk factors for female UTIs.1

Proposed mechanisms for this increased risk in-
clude propulsion of bacteria up the urethra into the
bladder; microtrauma to the urethra and bladder
mucosa, allowing bacterial adhesion; and alteration
of normal flora. We postulated that the pelvic ex-
amination, including speculum insertion and bi-
manual examination, may increase the risk of UTIs

by similar mechanisms. A small, retrospective, case-
control study suggested such an association.2 A
recent study has also demonstrated that symptoms
of UTIs, namely dysuria and frequency, are more
common in sexually active women in the 4 weeks
after a screening pelvic examination.3 This study
examined a larger cohort of women after a routine
pelvic examination for the timing and frequency of
genitourinary problems.

Methods
This was a historical cohort study performed by
chart review. Participants were all women who had
a Papanicolaou test at either of our 2 clinics during
the calendar year 2006. Participants were identified
through billing records, and a total of 1582 women
were included. Participants were excluded only if
they had no follow-up visit at our medical center
since the initial Papanicolaou smear. The 2 clinics
are university-based family medicine clinics in an
urban setting, serving a diverse, large-city popula-
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tion, 30% of which are members of a university
student health plan. Patients were seen by 22 dif-
ferent clinicians during the study period (14 attend-
ing physicians, 3 nurse practitioners, and 15 family
medicine residents). On average, less than 25% of
Papanicolaou smears in these clinics are performed
by residents or students. Subjects were women dur-
ing the period immediately after their Papanico-
laou test, up to 8 weeks after the test; controls were
the same population from week 8 to week 52. The
independent variable was time in weeks from the
Papanicolaou test (weeks 1 to 7 vs weeks 8–14,
8–48, and 8–52). Dependent variables were fre-
quency of visits for urinary problems (UTI, urinary
complaint without diagnosis); vaginitis (bacterial,
candidal, or undiagnosed); and sexually transmitted
diseases (STDs; namely chlamydia, gonorrhea, her-

pes, and genital warts). The reason for each visit
was recorded by the final diagnosis listed in the
chart note. UTI, vaginitis (candidal or bacterial),
and specific STDs were classified based on the
providers’ final diagnosis, whether they based it on
history and examination alone or laboratory con-
firmation. If no final diagnosis was made but the
chief complaint was urinary or vaginal symptoms,
then the visit was classified as a urinary or vaginal
problem. Analysis was performed using 2-tailed t
tests.

Results
Urinary Events
UTIs occurred at a rate of 12.7 per 100 person-
years during the first 7 weeks after a Papanicolaou

Figure 1. Weekly visits for urinary problems after a pelvic examination.
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Table 1. Mean Weekly Urinary Problems after a Pelvic Exam (n � 1582)

Weeks 1
to 7

Weeks 8
to 14

P (vs Weeks
1 to 7)

Weeks 8
to 48

P (vs Weeks
1 to 7)

Weeks 8
to 52

P (vs Weeks
1 to 7)

All urinary problems 4.29 2.57 .028* 2.37 .003† 2.27 .002†

Urinary tract infections 3.86 2.14 .016* 2.05 .006† 1.98 .005†

*P � .05
†P � .01
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smear compared with 6.51 per 100 person-years for
weeks 8 to 52 (P � .01). Table 1 shows mean weekly
rates for the first 7 weeks compared with weeks 8 to
14, 8 to 48, and 8 to 52; Figures 1 and 2 illustrate
the incidence of urinary problems and UTIs, re-
spectively. Comparison was done using weeks 8 to
48 as the control because of the drop-off in UTIs
observed during weeks 49 to 52. Comparison was
also done using weeks 8 to 14 as the control to
minimize any gradual patient drop-out over time.
In all comparisons a significantly higher incidence
in weeks 1 to 7 was observed.

Vaginal Events
Figures 3 and 4 illustrate the incidence of all vag-
inal problems and diagnosed vaginitis, respectively,
and Table 2 shows the mean weekly rates. Though
the pattern resembles that of urinary events, only
diagnosed vaginitis compared with weeks 8 to 48
and 8 to 52 reached significance at the P � .05
level.

STDs
Figure 5 illustrates the weekly incidence of STDs.
The overall incidence was 1.13 per 100 person-
years, distributed evenly over the time period. The

5 STDs in week 1 were all cases of asymptomatic
chlamydia identified on routine screening per-
formed in conjunction with the Papanicolaou test,
and by chart review none of those patients had
genitourinary symptoms recorded at the time of
their visit (0.3% asymptomatic carrier rate).

Discussion
Considering alternate explanations for the ob-
served increase in urinary problems after the pelvic
examination, we must first consider whether pa-
tients come in for a Papanicolaou test because they
are having symptoms that they may or may not
report. Given the observed increased incidence in
the first 2 weeks, this may be a possibility. How-
ever, the fact that the observed increase persisted
through week 7 argues against infections already
present at the initial visit for the Papanicolaou
smear, suggesting an effect of events around the
time of the examination. Furthermore, patients
who have genitourinary symptoms at the time of
their Papanicolaou smear are likely to report these
symptoms either directly or during the clinician’s
review of these systems, in which case they will
likely be treated and will not need to return for

Figure 2. Weekly visits for diagnosed utis after a pelvic examination.
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further treatment. In fact, treatment with antibiot-
ics for a UTI at the time of the Papanicolaou smear
would likely reduce the possibility of the pelvic

examination triggering a UTI. Only patients who
had symptoms that they did not report at the time
of the Papanicolaou smear (and thus that would not

Figure 3. Weekly visits for vaginal problems after a pelvic examination.
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Figure 4. Weekly visits for candidiasis/bacterial vaginosis after a pelvic examination.
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be in the medical record) would be likely to return
for their symptoms in the near future, and the
number of these patients would likely be very small.
Therefore we did not attempt to exclude patients
who reported symptoms at the time of their Papa-
nicolaou smear. Doing so would have excluded
patients who would have likely been successfully
treated and would not have needed to return, but it
would not have excluded patients who may have
had mild symptoms they did not report.

Another alternate explanation would be that
some patients come in for a Papanicolaou test in
anticipation of increased or renewed sexual activity,
which may also increase their risk of UTI in the
near future. This study cannot rule out this possi-
bility, although the lack of an observed increase in

STDs in this population in the time frame imme-
diately after Papanicolaou smears argues against
this as a major factor. Another question related to
sexual activity is whether intercourse is a necessary
cofactor for the pelvic examination to trigger UTI; ie,
were patients who were not sexually active at in-
creased risk for UTI after the pelvic examination?
Because this was a chart review study we did not
feel we could reliably obtain information about the
frequency and patterns of intercourse among par-
ticipants. Whether intercourse is a necessary cofac-
tor would be important when considering preven-
tive strategies, but it is not central to the question
of the pelvic examination itself as a risk factor.

Another concern in this study is patient drop-
out. We deliberately chose a time frame 3 years in

Table 2. Mean Weekly Vaginal Problems after a Pelvic Exam (n � 1582)

Weeks 1
to 7

Weeks 8
to 14

P (vs Weeks
1 to 7)

Weeks 8
to 48

P (vs Weeks
1 to 7)

Weeks 8
to 52

P (vs Weeks
1 to 7)

All vaginal problems 4.14 3.00 0.301 2.56 .093 2.42 .071
Candidiasis/bacterial vaginosis 2.86 2.29 .545 1.85 .030* 1.76 .019*
Candidiasis 1.71 1.57 .858 1.12 .106 1.07 .077
Bacterial vaginosis 1.14 0.71 .207 0.73 .185 0.69 .145

*P � .05

Figure 5. Weekly visits for sexually transmitted diseases after a pelvic examination.
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the past so that we could document that patients
who go to the doctor infrequently could be in-
cluded with some confidence that they were con-
tinuing their care in these clinics. This does not
rule out the possibility that some patients sought
care elsewhere during the study period. However,
the distributions of all events and infections do not
follow linear declines, but instead demonstrate sig-
nificant declines in the first 7 weeks followed by
plateaus for the remainder of the follow-up period.
Figures 6 and 7 show UTIs and vaginitis during
weeks 8 to 52 and illustrate plateaus with very
minimal decline. To reduce the effect of any grad-
ual decline over time, we compared infection and
event rates for weeks 1 to 7 with weeks 8 to 14 and
confirmed a statistically higher rate of UTIs in the
first 7 weeks. Because both urinary and vaginal
events and infections did drop off during the last 4
weeks, we also performed analysis excluding this
data, comparing weeks 1 to 7 with weeks 8 to 48,
and found similar results.

Our results also raise the question of whether an
effect of the pelvic examination could be responsi-
ble for UTIs occurring up to 6 to 7 weeks later.
The week-to-week variations in the UTI rate in
our study do not allow a precise characterization of
the timing after the pelvic examination, but do

suggest increased risk for up to 6 to 7 weeks. Com-
paring microtrauma and inoculation of bacteria
from a pelvic examination with that occurring with
intercourse, sexually active patients usually have
intercourse on a recurring basis, so there is no clear
answer from the literature on the timing of a UTI
after a single episode of intercourse. An under-
standing of the pathophysiology of UTIs is still
evolving, but recent study has demonstrated that
inoculation of the bladder with Escherichia coli leads
to initial superficial colonization of the epithelium
and bacteruria that is often cleared by the host.
However, persistent colonization of the bladder
epithelium can remain for weeks in the absence of
detectable bacteruria and can trigger UTI at a
much later time.4 This is being studied in the con-
text of patients with recurrent UTIs, but can also
explain isolated UTIs that occur weeks after an
initial bacterial inoculum. Based on this research it
seems reasonable that any effect produced by the
pelvic examination may persist for several weeks
before dropping off to a baseline rate.

Because this study was performed in a teaching
practice, we cannot rule out an exaggerated effect
of the pelvic examination by less skilled examin-
ers. However, less than 25% of Papanicolaou
smears in the clinic are performed by residents,

Figure 6. Weekly visits for diagnosed urinary tract infections in weeks 8 to 52 after a pelvic examination.
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with the majority being done by attending phy-
sicians or nurse practitioners. We also did not
attempt to determine whether patients had a
speculum examination only or a bimanual exam-
ination as well. It is the general practice of the
majority of our clinicians to routinely perform
bimanual examinations, so the number of pa-
tients who did not have a bimanual examination
would be small. Because it is likely that both the
speculum and bimanual exams can produce some
degree of microtrauma and contribute to a pos-
sible effect, including patients who had only a
speculum examination would likely diminish any
observed effect of the pelvic examination. Fi-
nally, although individual clinician factors such
as technique may also affect risk, by including 22
different clinicians, any idiosyncratic variations
that might have excessively increased risk should
have been minimized.

The marginally significant increase in diagnosed
vaginitis is also of interest. The possibility that the
use of a speculum and lubricant may alter normal
floral and trigger vaginitis in a few patients seems
reasonable, although an association is certainly not
confirmed by this study.

If we assume that the observed increase in
UTIs is in fact causally related to the pelvic

examination, then we can estimate the relative
risk posed by the pelvic examination. The overall
risk of UTI in this population was 7.33 events per
100 person-years (weeks 1–52), and the risk of
UTI among controls was 6.51 events per 100
person-years (weeks 8 –52). This yields an attrib-
utable risk of 0.82 events per 100 person-years,
or 11% of all observed UTIs. On an individual
patient level this represents a very small risk of
0.83% for an annual pelvic examination. How-
ever, at a population level, with 50 million Papa-
nicolaou smears performed annually in the
United States, this represents 415,000 UTIs an-
nually, or 6.9% of all UTIs by this estimate.

Conclusions
The Papanicolaou smear has played a dramatic role
in reducing the mortality and morbidity from cer-
vical cancer, and we would not want to deter pa-
tients from obtaining this potentially life-saving
test at recommended intervals. However, that con-
cern should not prevent us from exploring the po-
tential for safer methods of screening, and there are
several possibilities. First, adherence to new guide-
lines for less frequent screening in women with a
history of normal Papanicolaou smears would re-
duce the number of unnecessary exams in low-risk

Figure 7. Weekly visits for diagnosed vaginitis in weeks 8 to 52 after a pelvic examination.
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women. Second, although our study does not de-
lineate the contribution of the bimanual examina-
tion to the increased risk of UTI, it seems reason-
able to assume that it contributes, at least in part, to
urinary tract irritation. Because there is no data
supporting the bimanual examination as an effec-
tive screening tool, consideration should be given to
eliminating it from the routine pelvic examination
during Papanicolaou smear screening. Finally,
there is substantial new research about the effec-
tiveness of patient self-sampling for cervical cancer
screening. The accuracy of self-collected Papani-
colaou smears is unproven, with variations in accu-
racy depending on the technique employed.5,6

However, self-sampling for the human papilloma-
virus is emerging as an accurate and effective tech-
nique for cervical cancer screening through a vari-
ety of methods.7–10 Although self-sampling research
has been more focused on developing countries
where access to providers is limited, self-sampling
techniques that avoid speculum insertion deserve
further consideration for all populations as alterna-
tives that, in addition to being potentially less trau-
matic, may also increase screening rates.
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