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■ O B J E C T I V E To evaluate preferences among
ethnically diverse women for the management of a
low-grade abnormal Pap smear result: early col-
poscopy or observation with repeat Pap smears.
■ S T U D Y  D E S I G N Structured interviews were
conducted with 170 women of diverse ethnic back-
grounds to assess their preferences. Trained person-
nel conducted standardized interviews. A standard
description of all tests and procedures was read to
participants. The participants were presented with
scenarios of contrasting management approaches for
a hypothetical low-grade abnormal Pap smear
result—observation with repeat Pap smear vs. imme-
diate colposcopy. 
■ P O P U L A T I O N Study participants were
recruited from the waiting rooms of 5 family plan-
ning clinics in Northern California’s Central Valley. 
■ O U T C O M E S M E A S U R E D The primary
outcome measures for each scenario were utilities
(quantified preferences for specific health states)
measured by the Standard Gamble.
■ R E S U L T S The range in utilities was large for
all scenarios. Mean utilities (SD) for observation: 0.96
(± 0.13) followed by resolution; 0.93 (± 0.17) fol-
lowed by cryotherapy; 0.91 (± 0.21) followed by
cone biopsy. Mean utilities for early colposcopy: 0.93
(± 0.20) followed by resolution; 0.95 (± 0.14) fol-
lowed by cryotherapy; and 0.92 (± 0.16) followed by
cone biopsy. Subject characteristics explained less

than 20% of the variance in utilities. Decision analy-
sis gave a slightly higher overall utility for early col-
poscopy (0.940 vs 0.932 for observation), but was
sensitive to small changes in branch utilities.
■ C O N C L U S I O N S Women’s preferences for
management of a low-grade abnormal Pap result
vary widely. Clinicians should adopt a flexible
approach to the management of low-grade abnormal
Pap smears to incorporate individual preferences.
■ K E Y W O R D S Cervical intraepithelial neopla-
sia; patient preferences; Pap smear.  (J Fam Pract
2002; 51:849–855)

The management of women who have low-grade
cytologic abnormalities—including atypical

squamous cells (ASC) and low-grade squamous
intraepithelial lesions (LSIL)—is controversial.1–4

Without strong evidence favoring a single approach,
some clinicians recommend immediate colposcopy
to obtain a definitive diagnosis and to exclude the
presence of a high-grade lesion, while others rec-
ommend observation with serial Pap smears, given
the tendency for many low-grade lesions to regress
spontaneously.5,6 Immediate colposcopy has the
advantage of giving a patient a relatively rapid
assessment of the nature and extent of her cervical
dysplasia; however, the procedure is uncomfortable,
and overall management may not be affected.
Observation with serial Pap smears may avoid an
invasive procedure, but it may also cause anxiety as
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O R I G I N A L R E S E A R C H

■ Any of several approaches may be used in
managing women who have low-grade Pap
smear abnormalities.

■ Women’s preferences for a particular manage-
ment approach to an abnormal Pap smear
vary widely.

■ Asking patients specific questions about their
desire to avoid procedures and tolerance for
uncertainty may help to clarify preferences.

K E Y  P O I N T S  F O R  C L I N I C I A N S
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Clinical scenarios classified by management approach and required treatment*

*Intervals are 6 months unless specified otherwise. ECC, endocervical curettage.
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Spontaneous resolution

Pap smear: low-grade abnormal

Pap smear: normal

2 Pap smears every 6 months: normal

Pap smear: low-grade abnormal

Colposcopy and biopsy at 1 month

Biopsy: normal

Second colposcopy and biopsy

Biopsy: normal

2 Pap smears every 6 months: normal

Pap smear: low-grade abnormal

Colposcopy and biopsy at 1 month

Biopsy: low-grade abnormal

Cryotherapy at 1 month

Colposcopy: normal

2 Pap smears every 6 months: normal

Cryotherapy

Pap smear: low-grade abnormal

Pap smear: low-grade abnormal

Pap smear: low-grade abnormal

Pap smear: low-grade abnormal

Colposcopy and biopsy at 1 month

Biopsy: low-grade abnormal

Cryotherapy at 1 month

3 Pap smears every 6 months: normal

Pap smear: low-grade abnormal

Colposcopy and biopsy at 1 month

Biopsy: abnormal with ? ECC

Cone biopsy at 1 month

Biopsy: moderately abnormal

Cure with cone biopsy

Colposcopy: normal

2 Pap smears every 6 months: normal

Cone biopsy

Pap smear: low-grade abnormal

Pap smear: abnormal

Pap smear: normal

Pap smear: abnormal

Colposcopy and biopsy at 1 month

Biopsy: abnormal with ? ECC

Cone biopsy at 1 month: moderately 
abnoramal cells

Cure with cone biopsy

3 Pap smears every 6 months: normal

Pap smear: low-grade abnormal

Colposcopy and biopsy at 1 month

Biopsy: abnormal with ? ECC

Cone biopsy at 1 month

Biopsy: moderately abnormal

Cure with cone biopsy

Colposcopy: normal

2 Pap smears every 6 months: normal
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time passes without a definitive diagnosis. 
Eliciting and understanding patient preferences is

an important part of clinical decision making. The
clinician provides the best available information on
the probability of clinical outcomes and the implica-
tions of each for the patient’s health. But only the
patient knows what these outcomes mean to her
well-being (also called “utility”).

Given the clinical disagreement over how to pro-
ceed with abnormal ASC and LSIL Pap smear results,
the decision should be influenced by a patient’s pref-
erence, informed by knowledge of outcomes and
costs of alternative approaches. It is unclear which
approach women prefer, and whether women’s
preferences for specific protocols are associated with
sociodemographic characteristics. To understand
better how women weigh these trade-offs, we eval-
uated the preferences of a diverse group of women
for contrasting management approaches to the eval-
uation of a hypothetical low-grade abnormal Pap
smear result. 

M E T H O D S
Study  popu la t ion

Study participants were recruited from the waiting
rooms of 5 family planning clinics in Northern

California’s Central Valley. Women were eligible for
the study if they were 18 years of age or older, or, if
minors, they were emancipated and could thus pro-
vide informed consent. Potential subjects were
excluded if they spoke neither English nor Spanish
or if they had never had a Pap smear. The study pro-
tocol and informed consent procedures were
reviewed and approved by the University of
California, Davis, Human Subjects Committee. 

I ns t ruments  and  outcome measures

Interviews were conducted in English or Spanish.
Information regarding demographic characteristics,
level of education, past experiences with abnormal
Pap smears and cervical cancer, and self-rated reli-
giosity was collected with a self-administered ques-
tionnaire. The primary outcome measures were util-
ities (quantified preferences for specific health states)
for 6 different scenarios. These were assessed by the
standard gamble (SG) method, described in more
detail below.7

Possible utility scores range from 0 to 1. A score
of 0 represents immediate death; a score of 1 repre-
sents full (or ideal) health for the rest of one’s life.
Because the scenarios under consideration in this
study did not involve any meaningful level of risk of

Decision model comparing observation with early colposcopy*

Branch utilities: repeat Pap smear = 0.934; early colposcopy = 0.940.
*Incorporated utilities were assessed with the standard gamble method.
ASC, atypical squamous cells; LSIL, low-grade squamous intraepithelial lesion.

F I G U R E  1

ASC/LSIL

Observation

Early Colposcopy

0.927

0.947

0.922

NI/Nondiag
0.230

Cryotherapy
0.694

Cone Biopsy
0.076

0.935

0.925

Repeat Pap
ASC/LSIL
Abnormal

Normal 2x
0.242

0.958

Normal
0.262

Croyotherapy
0.668

Cone Biopsy
0.070

0.906
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(SG Dys). In a separate standard gamble, subjects
rated invasive cervical cancer versus immediate
death (SG Ca), so that all utilities could be converted
to the standard scale, using the formula: (1 – SG Ca)
(SG Dys) + SG Ca.

The 6 scenarios rated in the study are shown in
Table 1. The scenarios represent 3 sets of progres-
sively more invasive interventions for a low-grade
abnormal Pap smear: (1) resolution, representing
spontaneous regression with treatment not required;
(2) a low-grade abnormality requiring treatment with
cryotherapy; (3) a more severe abnormality requiring
a cervical cone biopsy. Following either spontaneous
resolution or treatment, all scenarios assumed the
abnormality was resolved. For each of the 3 results,
a management strategy based on observation with
serial Pap smears was applied in 1 instance, and a
strategy of early colposcopy was applied in the other
instance, resulting in 6 different pathways to the ulti-
mate outcome; a normal Pap smear. The time frame
for these scenarios was 18–36 months. 

Trained interviewers used a standardized
approach to elicit preferences from each subject.
Subjects were read a description of all the proce-
dures involved in the scenarios. Descriptions were
accompanied by cards summarizing each procedure
in pictures and words, and included information
about the possibility of progression and spontaneous
regression of the Pap smear abnormality. Subjects
were encouraged to ask questions at any point dur-
ing the interview. Procedure descriptions are avail-
able from the authors on request.

Standard  gamble

Subjects were asked their
preference between the
certainty of the scenario
under consideration and an
uncertain prospect of
either having cervical can-
cer treated by hysterecto-
my or full health. A proba-
bility wheel was used as
visual aid.9 The probability
of cervical cancer was
altered until the subject
was indifferent between
the certain scenario and
the uncertain prospect.
Once all 6 scenarios had
been scored, each subject
was asked about her pref-
erence between the cer-
tainty of cervical cancer
treated by hysterectomy

death, we expected utility scores for the scenarios to
cluster toward the upper end of the scale. As a result,
a measurement instrument based on an “immediate
death” versus “full health” scale would be unable to
discriminate between different scenarios. To avoid
this problem, a scale was used in which the lower
end point was a non-death state unambiguously less
preferred than each of the scenarios under consider-
ation.8 We used “invasive cervical cancer requiring
hysterectomy” as the lower end point (utility of 0)
contrasted with “full health with all normal Pap
smears” (utility of 1) to generate the original score

Distribution of individual utilities as assessed by the standard gamble*

*Early observation is compared with early colposcopy for resolution, cryotherapy, and cone biopsy. Boxes span the 25th–75th 
percentiles, with lines representing the median. Whiskers span 1.5 times the interquartile range. Open circles represent outliers.

F I G U R E  2

TA B L E  2

Characteristics of study subjects
(n = 170)

Characteristics n (%)
Mean age (range), y 26 (14–53)
Education

Less than high school 58 (34%)
High school 77 (45%)
Some college 35 (20%)

Ethnicity
African American 21 (12%)
Caucasian 84 (49%)
Latina 46 (27%)
Other 21 (12%)

Interview language, Spanish 15 (9%)
Prior colposcopy 23 (14%)
Moderately or very religious 64 (38%)
Knows someone with cervical cancer 43 (25%)
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and the uncertain prospect of immediate death or full
health, using the same method. 

At the end of the interview, both the subject and
the interviewer completed evaluation forms includ-
ing ratings of how well the subject understood the
standard gamble rating exercises. Subject confusion
was also defined a priori as those placing a higher
utility on scenario 3 (observation for a long period
followed by cone biopsy), which represented the
longest period of uncertainty followed by the most
invasive procedure, than on scenario 1 (a single
mildly abnormal Pap smear evaluated by observation
which then resolved spontaneously), which repre-
sented the absence of any invasive procedure. 

Stat i s t i ca l  ana lys i s

Descriptive statistics were generated for ratings of
each scenario for the entire group and with the con-
fused subjects removed. Confused subjects included
those who reported they found the interview “very
confusing,” those who were recorded by the inter-
viewer as finding the interview “very confusing,” and
those whose rankings met the criteria for subject
confusion, as described above. Means, standard devi-
ations, medians, and percentiles were calculated for
each scenario. The mean differences in adjusted
standard gamble ratings between paired scenarios
was evaluated using a t distribution. Multiple regres-
sion analyses were used to explore how much
between-subject variation in the standard gamble
scores was explained by the variables listed above. 

A simple decision tree (Figure 1) was constructed
to contrast preferences for an observational
approach vs early colposcopy. Outcome probabili-
ties were derived from meta-analyses of the medical
literature,5 from observational data obtained at the
same Northern California family planning clinics,10

and, for cone biopsy outcomes, from expert opinion
obtained using a modified Delphi process.11 Utilities
were assigned to the decision tree based on the stan-
dard gamble results. Women having 2 consecutive
low-grade abnormal Pap results followed by a nor-
mal Pap result were assigned the same utility value
as that for women with a single abnormal result.
Analysis of the tree, including
1-way and 2-way sensitivity
analysis of key variables, was
conducted with Data 3.5.

R E S U L T S
One hundred seventy inter-
views were completed.
Characteristics of the inter-
view subjects are shown in
Table 2. A total of 22 subjects

were designated “confused.” Analyses including the
confused subjects did not alter the pattern of results,
but the range in responses was larger. All analyses
are presented here with confused subjects removed
(n = 148).

Median ratings with 25th–75th percentiles for the
paired scenarios rated by the standard gamble are
shown as box plots in Figure 2. Mean adjusted
scores, standard deviations, and mean differences in
scores between paired scenarios are shown in Table
3. Notable findings include the following. (1) For
each scenario, the range of responses by either rat-
ing method was very large. (2) Mean differences in
utilities for observation vs early colposcopy were
small. (3) For the paired scenarios in which the out-
come was spontaneous resolution, observation was
preferred (P = .01); in the paired scenarios in which
the outcome was cryotherapy, early colposcopy was
preferred (P = .02). (4) In the multiple regression
analyses for each scenario, age, education, ethnicity,
religiosity, and having known someone with cervical
cancer together explained only a small amount of the
variability between subjects (range for R2, .09–.22). 

The decision model with baseline probabilities is
shown in Figure 1. The model was simplified to
exclude the outcome of cervical cancer, which is a
very rare outcome for women with ASC or LSIL cer-
vical smears who have adequate follow-up.5 In the
baseline analysis, the overall utility of early col-
poscopy was slightly favored over the overall utility
of the observation approach (utility of observation =
0.932; utility of early colposcopy = 0.940).

Sensitivity analysis examines the effect of varying
elements of the model on the outcome. In sensitivi-
ty analyses of probabilities, the early colposcopy
branch was favored, but the differences were small.
The maximum difference in utilities between branch-
es was 0.012 in these sensitivity analyses. In 1-way
sensitivity analysis of branch utilities, threshold utili-
ty values to favor the observation branch were 0.986
for spontaneous resolution after observation and
0.898 for early colposcopy. Threshold values for
cryotherapy were 0.938 for observation and 0.938
for early colposcopy.

TA B L E  3

Adjusted standard gamble values and paired differences* (n=148)

Management Strategy
Short-term Observation Early colposcopy P value
outcome Mean (SD) Mean (SD) Difference (2 sided)
Spontaneous resolution .96 ±..13) .93±.20) .03 ±..15) .01
Cryotherapy .93 ±..17) .95 ±..14) -.02 ±.11) .02
Cone biopsy .91 ±..21) .92 ±..16) -.02 ±..17) .23

*Adjusted to scale so that immediate death had a utility of 0 and “full health with all normal Pap smears” had a utility of 1.
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D I S C U S S I O N
We found wide variation in women’s preferences for
management approaches to a low-grade abnormal
Pap smear result. The range of responses was very
large and the variation between individuals rating
the same scenario was substantially greater than the
variation in mean ratings between different scenar-
ios. Measured subject characteristics explained only
a small proportion of the observed variation, indi-
cating that other unmeasured factors contributed
substantially to the variation. Although 25% of sub-
jects stated they knew someone with cervical cancer,
this high percentage seems improbable and more
likely reflects knowledge of someone who had an
abnormal Pap smear. 

The decision model displayed a small preference
for immediate colposcopy. This may be related to
preference for quicker resolution of the concern
about cancer, although it involves more procedures.
Small changes in utilities for spontaneous resolution
and cryotherapy influenced the model to prefer
observation. For cryotherapy, these utility values
were within 1 standard deviation of the mean. 

Our finding of a wide variation in preferences is
supported by other patient preference studies,12–14

including 2 on this subject. Ferris et al assessed triage
preferences for the evaluation and management ASC
and LSIL.13 They used a questionnaire with a sample
of 968 women who presented for care at obstetrics
and gynecology and family practice clinics. They
found that more women preferred repeat Pap smear
when the index smear was ASC, and more women
preferred colposcopy when the index smear was
LSIL. Among a group of 136 Canadian women with

atypia or LSIL referred for colposcopy, Meana et al
found that 64% preferred early colposcopy, while
17% preferred observation and 17% had no strong
preference.14

The factors contributing to patient preferences are
complex. Differences in preferences may be influ-
enced by knowledge and understanding of the dis-
ease and possible interventions, risk aversion, access
to services, socioeconomics, cultural background,
and other factors. While 1 patient may be most inter-
ested in establishing a definitive diagnosis and
undergoing treatment as soon as possible, another
may place priority on avoiding invasive or uncom-
fortable procedures. How differences in patient pref-
erences influence clinical choices is highlighted by
the work of Kuppermann et al.15 These investigators
found that utilities for outcomes of prenatal diagnos-
tic testing predicted subsequent testing behavior. 

Our findings are limited by our use of a conven-
ience sample of women attending family planning
clinics. They may not be representative of women’s
preferences in general, or even those of women
attending family planning clinics. Outcomes in our
study were specified during the preference assess-
ment process; in real decision making, the outcome
is always unknown at the time the decision is made.
We did not include HPV typing as an option in our
clinical scenarios. While HPV typing may have a role
for triage of ASC,6,16 it appears not to be useful in
management of LSIL.17

Cost-effectiveness analysis would offer important
information about which management approach
might be favored in the context of resource alloca-
tion. For decision making by individual patients and

doctors, however, decision analysis is often
more relevant. In this case, the “preferred”
decision is very sensitive to patient utilities,
emphasizing the need for clear physician-
patient communication.

Strengths of our study include the diver-
sity of the subjects, the formal process for
preference assessment, and the paired sce-
narios, which allow assessment of prefer-
ences for a single management decision, in
which 2 separate paths lead to an equiva-
lent ultimate outcome. Our findings are
consistent with previous work showing
that the sequence of events leading to an
outcome will influence utilities for the out-
come.18

App l i ca t ion  to  c l in i ca l  p rac t i ce

How might our findings be translated into
clinical practice? In clinical situations where
different approaches to management are

L O W - G R A D E  A B N O R M A L  P A P  S M E A R

TA B L E  4

Questions for patients 
with an abnormal Pap smear

What is your understanding of what it means for you to have an abnormal
Pap smear showing _____________?

There are different options for the next step.  Would you like to be involved
in deciding which option is preferred for your case?

What questions do you have about these options?

How important is it to you to have a definite answer as soon as possible?

How do you feel about undergoing colposcopy?

Would you prefer to have a follow-up Pap smear in ____ months, 
which might avoid a colposcopy, or would you prefer to have 
a colposcopy sooner?
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unlikely to result in substantial outcome differences
(a “toss-up”), patient preferences are a key aspect of
the decision-making process.19 For women with low-
grade Pap abnormalities, several diagnostic options
are available and no single option is strongly sup-
ported by evidence to offer better outcomes. Our
study indicates that no single option is preferred by
most women. Under these conditions, engaging the
patient in the decision-making process may produce
better health outcomes.20 Clinicians should anticipate
highly varied preferences, and will need to adopt a
flexible approach. Not all patients will want to be
actively involved in the decision process, but the
desire for information is nearly universal. Flexible
use of the questions in Table 4 may help patients to
define their preferences and will likely improve their
satisfaction and adherence to the treatment plan.
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