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Background. The effective management of Papanicolaou
(Pap) smears depends on the reliability and accuracy of
obtaining and interpreting the specimen. Provider sam-
pling error is one of the important factors contributing
to inadequate specimens. Feedback on provider perfor-
mence may be an effective way to improve the quality
of Pap smears.

Methods. A pilot study in a university-based residency
program involving resident and faculty physicians was
initiated to assess the impact of feedback on perfor-
mence of Pap smears. After establishing adequacy and
inadequacy criteria and recording adequacy rates for 3
months, individual and group feedback was imple-
mented. No formal educational intervention on Pap
smear technique was undertaken.

Results. The quality of 836 Pap smears performed by 9

The effectiveness of cytologic screening for cervical can-
cer depends on reaching at-risk women for testing as well
asthe reliability and accuracy of obtaining, handling, and
interpreting the smear. Potential errors leading to false-
negative tests may occur when obtaining the specimen, in
the laboratory, and in reporting results to the health care
provider. F2

The presence of cndoccrvical cells indicates that the
transformation zone has been sampled. Studies have sug-
gested that both an cndoccrvical and ectocervical speci-
men must be collected to ensure an adequate smear.34
Elias et al noted that the rate of detection of dysplasia
increased by at least 60% in smears containing cndoccr-
vical cells compared to those without cndoccrvical
cells.34 Some research indicates, however, that cndocer-
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faculty and 13 resident physicians showed continued
improvement in both sampling and slide preparation to
90% adequacy over a 9-month period. This improve-
ment, though clinically useful, was not statistically sig-
nificant owing to the relatively small numbers of smears
performed by each physician. This form of feedback
may be useful in both practice and educational settings.
Conclusions. Feedback without any formal educational
intervention led to a clinically useful trend of improve-
ment in the quality of Pap smears, which has been sus-
tained since the study began. This type of simple feed-
back may be useful in practice settings and particularly
valuable in pinpointing areas for improvement for
learners in residency programs.

Key words. Papanicolaou smear; quality assurance,
health care. / Fam Pract 1993; 36:309-312.

vical harvesting contributes little to improving false-neg-
ative testing rates.56 Physician sampling error is probably
one of the most important factors contributing to the
inadequate cervical smear,7 but laboratories do not uni-
formly give individual profiles of collection adequacy
rates unless specifically requested by the provider (per-
sonal communication, P. Ashton, Roche Biomedical
Laboratories, March 1988).

There is evidence that regular performance feedback
to physicians alters behavior and is most successful when
the feedback is individualized, includes comparisons with
peers, is in the ambulatory setting, and is delivered by a
respected source of information.89 A number of studies
have shown that acceptance or adoption of improved
techniques occurs when individuals perceive a discrep-
ancy between their current level of performance and the
expected standard.10-11

A pilot study undertaken in the family practice cen-
ter in 1985 at the University of North Carolina showed
a cervical smear adequacy rate of 74% (presence of cn-
docervical cells) using the swab and spatula method, as
well as numerous problems with tracking and follow-up
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Table 1. Changes in Pap Smear Adequacy Rates of Physicians and Second- and Third-Year
Residents Over 12 Months of Quality' Assessment and Feedback

Baseline Adequacy
Rates, %

Physician Group January-March

Faculty 88.3
3rd-year residents 77.4
2nd-year residents 64.3

~Feedback to physicians began in April.

Second-year residents began their 3rd year of training in July.

of abnormal test results. Consequently, an automated
quality assurance, prompting, and feedback system for
cervical smears was developed. The purpose of this was
to develop routine systems that would help physicians in
the management of normal and abnormal results and to
improve the performance of cervical smears, particularly
in a training environment. In this paper we report on the
elfects of setting criteria for determining the technical
adequacy of Papanicolaou (Pap) smears and providing
feedback to physicians.

Methods

The development of the system took place in the family
practice center at the University' of North Carolina, a
primary care facility that was serving 10,000 patients
(approximately' 5000 of whom were women) with
22,000 visits annually. At the time of the study, 11
faculty physicians and 19 resident physicians worked in
the center. On average, 116 Pap smears were performed
each month, mainly by faculty and third-year residents.
All cervical smears were taken using the Cytobrush and
Ayre spatula method except in pregnant women, on
whom a swab and spatula was used.12 Slide preparation
was performed by nurses assisting the physician, al-
though some women physicians prepared their own
slides when a nurse chaperone was not present. Two
slides were used for each Pap smear; one for the Cyto-
brush sample (rolled over the slide) and one for the
spatula sample. The specimens were spray-fixed immedi-
ately after the sample was placed on the slide, usually by
the nurse. Instruction in technique for residents occurred
through one-on-one precepting and for nurses by dem-
onstration from the nursing or laboratory coordinator.
In 1988, the office laboratory at the family practice
center developed and installed an automated Pap smear
reporting and recall system. Algorithms were produced
for decision management of normal, abnormal, inflam-
matory, adequate, and inadequate Pap smears. The algo-
rithms were developed after discussion with consultant

April-June*f

Pap Smear Adequacy Reports, %

July-September* October-December
90.8 92
Graduated Graduated
94.2 91

gynaecologists and review of current literature. Reports o
normal and abnormal results of individual patients wae
automatically generated for each physician. These could
be displayed to include previous Pap smear results.

In consultation with the university hospital cytology
laboratory, the adequacy of cervical smears was dfired
by (1) specimen quality, presence of endocervical cells, ad
(2) process quality, adequate slide preparation (not tmo
thick, obscured, or dried out). Inadequacy for each o-
vical smear was defined by the following specimen quality
factors: (1) absent endocervical cells, (2) too few cells for
interpretation; and by process quality factors: (3) cenical
smear totally dried before fixation, and (4) smear to
thick for interpretation, or obscured. Using these criteria,
data on adequacy of smears performed by individuals ad
groups (faculty and residents) of physicians were re
corded tor 3 months (Table 1). To assess the impact of
feedback, physicians were given no orientation or wam
ing that feedback would occur, and no educational inter-
vention was attempted until 6 months later. At this stage,
3 months after data collection was started, feedback to
the physicians began on a monthly basis, a comparison of
their cen'ical smear adequacy rates (including cervical
sampling and slide preparation errors) was made with
those of colleagues.

Adequacy rates before and after feedback were com-
pared using a paired t test.

Results

Over a l-year period, faculty and third-year residents
performed an average of 62 Pap smears each; second-year
residents performed an average of 34 tests, and first-year
residents an average of 18 tests. Of all tests performed,
11.2% were recorded as inadequate, of which 70% hed
a previous history of an abnormal test result, such &
inflammatory’ changes or low-grade or high-grade
squamous intraepithelial lesions.

For the purpose of evaluating Pap smear adequacy,
data from 836 cen'ical smears performed by nine faculty
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Table 2. Pap Smear Sampling and Preparation Errors Before and After Performance

Feedback to Physicians

Baseline

Group/Error Category Period (3 mo), %

Faculty
Sampling error 4.1
Preparation error 7.6

3rd-year residents
Sampling error 4.8
Preparation error 17.8

2nd-vear residents*
Sampling error 19.0
Preparation error 16.7

Feedback Phase

1st Period 2nd Period 3rd Period

(3 mo), % (3 mo), % (3 mo), %
3.9 9.2 8.0
2.0 0.0 0.0
10.0
5.5 Graduated Graduated
3.6 6.8 8.0
3.6 0.0 1.0

~Second-year residents began their 3rd year of training during the second 3-month period of the feedback phase.

physicians (507 smears), seven third-year (230 smears),
adsix second-year residents (99 smears) are reported in
this paper. Three faculty physicians who were absent for
asignificant part of the study and first-year residents who
performed only a few cervical smears were excluded from
the analysis.

The adequacy rates through 1990 of second- and
third-year residents as well as faculty are shown in Table
1 These rates improved for all groups after feedback, but
only the improvement for second-year residents was close
to being statistically significant (P = .06). During the
firt 3-month observation period, sampling errors oc-
curred in 4.8% and slide preparation errors in 17.8% of
dl smears by third-year residents; for second-year resi-
dents these errors were 19% and 16.7%), respectively. As
shown in Table 2, second-year resident preparation er-
rors decreased progressively by 13% after the first 3
months of feedback to zero when they entered the third
year. Third-year residents and faculty all showed progres-
sive declines in preparation error rates, but sampling
errors were not consistently decreased. In the following
year (1991) the overall adequacy rate for the faculty was
93%, for third-year residents it was 94%, and for second-
year residents, 90%, which approximate the optimal lev-
s reported in the literature.1314 The feedback system
hes continued as an integral part of clinical practice in the
family practice center since its inception, and serves as
both a quality assurance program and a way of monitor-
ing resident performance.

Discussion

The quality assurance system for monitoring Pap smears
wes started because of the need to track atypical or
abnormal test results in a complex clinical setting with
many clinicians and to address a low cervical smear
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adequacy' rate of 74%. However, by the time the quality
assurance system was functioning, the sampling tech-
nique in the practice had changed from using a swab to
using the Cytobrush, an improved method.14 It was clear
that sampling and slide preparation were distinctly dif-
ferent sources of error, particularly for Pap smears per-
formed by residents who did not have a nurse present to
assist them with the procedure. These residents fixed
their own slides, which were frequently dried out because
of delays in fixation. This type of error is important to
recognize, since it can lead to false-positive interpretation
by laboratory technologists.15

After the feedback began, laboratory stall' reported
significantly increased numbers of inquiries from clini-
cians regarding their personal feedback data and issues of
technique. Informal conversations on the subject be-
tween clinicians were also noted, suggesting that feed-
back stimulated more interest in individual performance.

Although physicians received regular Pap smear re-
sults on individual patients, they were given no prior
indication that feedback was to be initiated. No educa-
tion regarding cervical smear sampling and fixation tech-
niques was given until 6 months after feedback started,
when aggregated data were reported at a departmental
conference. It would appear that feedback alone stimu-
lated clinicians and nurses to seek ways to improve their
performance. No extra guidance or training in perform-
ing Pap smears was initiated. The effect of feedback on
physician performance of Pap smears showed a trend of
clinically useful improvement in adequacy rates for both
trainees and faculty physicians. To show statistically sig-
nificant improvement would require greater power and
numbers of tests than were reported in this study. Sim-
ilarly, given the already high adequacy rates achieved by
the physicians, larger numbers of Pap smears would be
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needed to show significant maintenance of this perfor-
mance over a longer period.

For all groups of clinicians, improvement was most
consistent in the preparation of slides. Variability in
sampling performance could be explained either by un-
even clinical skills or possibly by the proportion of each
clinician’s population of postmenopausal women with
atrophic cervices. In the latter it can be more difficult to
successfully sample the transformation zone. Second-year
residents showed the most consistent improvement in
both sampling and preparation performance, though
they performed fewer Pap smears than more senior res-
idents and faculty. These second-year residents had a
smaller percentage of patients who were over 45 years of
age than did the faculty; therefore, the initial sampling
errors could probably be attributed to technique rather
than to atrophic changes in the cervix. Another explana-
tion for improvement in performance, particularly for
second-year residents, could be a very steep learning
curve that coincided with the feedback phase.

The potential effect of regular feedback on individ-
ual performance of tests in comparison with peers to
produce significant and sustained improvement needs
hiHer study in primary care.16 For instance, studies from
Holland, where centralized laboratories are used in an
organized health care system, indicate that performance
feedback can be a powerful tool in changing physician
behavior.17

Our clinical setting, a family practice training pro-
gram, was different from the typical private practice, and
the applicability and usefulness of this type of feedback
would need to be assessed for different types of practice
settings and laboratory services, whether serving the
community or the hospital. Usually, cytology laborato-
ries provide the clinician only with individual Pap smear
reports. It would be useful, if clinicians can be tracked by
the laboratory, to provide a mean adequacy rate for all
clinicians, against which the individual’'s average rate
could be compared.
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