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BACKGROUND. Little is known about the quality of 
Papanicolaou (Pap) smears performed by family physi­
cians and obstetrician-gynecologists.

METHODS. Using hospital archival records of Pap 
smears performed from 1995 to 1997, we compared the 
quality of Pap smear sampling and the rate of detection 
of significant cytologic abnormalities by family physicians 
and obstetrician-gynecologists. Using hierarchic logistic 
regression, we examined the relationship between physi­
cian specialty and Pap smear reports, controlling for 
patient age and socioeconomic position, multiple Pap 
smears performed by the same clinician, and physician 
attending status.

RESULTS. A total of 34,916 Pap smears performed by 
130 family physicians and 88 obstetrician-gynecologist 
residents and attending physicians were included in the 
analysis. There were no statistically significant differences 
by specialty in the rates of unsatisfactory reports (adjust­
ed odds ratio [AOR] = 0.82; 95% confidence interval [Cl], 
0.48 - 1.38), satisfactory but limited reports (AOR = 1.16; 
95% Cl, 0.93 - 1.48), or detection rates of significant 
cytologic abnormalities (AOR = 0.83; 95% Cl, 0.66 - 
1.04). However, family physicians submitted more Pap 
smears with an absent endocervical component (AOR = 
1.50; 95% Cl, 1.07-2.11).

CONCLUSIONS. These findings show no significant dif­
ferences by specialty in Pap smear quality as measured 
by rates of unsatisfactory and satisfactory but limited 
reports, or detection of cytologic abnormalities. The find­
ing of higher rates of absent endocervical cells, if repli­
cated by further study, may suggest the need for 
improved training of family physicians in sampling the 
endocervix.
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D
o gynecologists perform better Papanicolaou 
(Pap) smears than family physicians? David 
Wilbur, MD, an academic pathologist,1 
advised readers o f Prevention magazine to 
“go to someone skilled in taking Paps ... and 

that usually means a gynecologist or nurse clinician 
working with a gynecologist.” There are few data, how­
ever, that compare the quality o f Pap smears performed 
by different clinicans.

Reissman2 reported that rates o f adequacy of Pap 
smear specimens did not differ between the depart­
ments o f family medicine and obstetrics-gynecology. 
However, that study was not specifically designed to 
evaluate this question, and the analysis did not control 
for confounding or multiple Pap smears performed by 
the same physician. Kane and colleagues3 compared the 
Pap smear adequacy rates o f family practice residents 
with family practice faculty and found positive correla­
tion with physician experience. But they did not control 
for confounding or multiple Pap smears by the same 
physician, either.

Although the clinical usefulness o f Pap smear ade­
quacy has been debated,45 most pathologists currently 
categorize it according to the Bethesda System.6 In this 
system, Pap smear specimens are classified into 1 of 3 
categories: satisfactory for evaluation, satisfactory for 
evaluation but limited, and unsatisfactory. As this clas­
sification system suggests, there are a number o f sam­
pling factors that may affect the adequacy o f Pap smear 
testing. These include adequacy o f sampling from the 
transformation zone as indicated by the presence of 
columnar or metaplastic cells, thickness o f smear, and 
number o f cells.7'9

We used hospital archival Pap smear records to 
compare the quality o f Pap smear sampling and the rate 
o f detection o f significant cytologic abnormalities by 
family physicians with that o f obstetrician-gynecolo­
gists.

METHODS

Sample
From August 1995 to December 1997, 44,274 Pap 
smears were submitted to the local community hospital 
cytology laboratory. Family physicians and obstetri­
cian-gynecologists who admitted patients primarily to 
this hospital usually sent their Pap smears to the hospi­
tal pathology department. Pap smears were excluded 
from the analysis if they were performed by clinicians 
other than family physicians or obstetrician-gynecolo­
gists (n = 6940). An additional 2418 Pap smears were 
excluded because submitted information indicated they 
were repeated on the same women during the same
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year or they were associated with a biopsy. There were a 
total of 34,916 Pap smears performed on 32,795 women 
during the study period. Of these, 3664 were performed 
by 57 attending family physicians, 2033 by 73 family 
physician residents, 27,894 by 52 obstetrician-gynecolo­
gist attending physicians, and 1325 by 36 obstetrician- 
gynecologist residents. Approximately 10% o f these 
women had 2 or more Pap smears performed during the 
3 years.

Data Collection
The cytology department at the hospital uses the 
Bethesda System and maintains a permanent record of 
all Pap smears performed. Relevant data from the hospi­
tal files were downloaded to a computer for analysis.

Independent Variables
The primary independent variable was the specialty of 
the physician performing the Pap smear (family physi­
cian or obstetrician-gynecologist). Specialty identifica­
tion was made according to the hospital medical staff 
membership handbook, or the directories o f the 
American Academy o f Family Physicians or the 
American College o f Obstetricians and Gynecologists for 
physicians who were not members of the medical staff.

Dependent Variables
The dichotomous primary outcome variables were Pap 
smear reports o f unsatisfactory or satisfactory but limit­
ed and the presence o f cyt ologic abnormalities (eg, atyp­
ical cells o f unknown significance [ASCUS], squamous 
intraepithelial lesions [SIL], carcinoma in situ, and inva­
sive carcinoma). Secondary outcome variables included 
reasons noted by the cytotechnologist for a limited eval­
uation, such as absence o f endocervical (columnar or 
metaplastic) cells, poor smear quality (eg, drying arti­
fact, inadequate cellularity, field obscured by blood), and 
inadequate documentation on requisition. Several11” 3 but 
not all4'5 studies suggest that the presence of endocervi­
cal cells is associated with improved detection o f signif­
icant cytologic abnormalities, including invasive cancer.

COVARLATES
The analysis controlled for potential confounding by age 
and socioeconomic position, multiple Pap smears per­
formed by the same clinician, and physician attending 
status. Patients’ ages may have affected sampling ade­
quacy and may have been associated with rate of cyto­
logic abnormalities. Patients’ socioeconomic status may 
have been indirectly related to sampling adequacy 
because o f infection-mediated cervicitis (which may 
obscure the field through white or red blood cells) and 
was likely to be directly related to rates o f cytologic 
abnormalities. Physicians who performed different num­
bers o f Pap smears (nesting), may have skewed special­
ty comparisons, so a multilevel model was used.

Patient’s age was determined from the date of birth

on the report and was coded as a continuous variable. 
Socioeconomic status was determined by geocoding the 
patient’s address to the census block. Multiple socioeco­
nomic indicators for each census block were obtained 
from 1990 census data. To develop a socioeconomic 
measure, factor analysis was performed on the percent 
o f people in the census block who are unemployed; who 
own cars; who own phones; who are female heads-of- 
household; who are African American, and Hispanic; 
who have obtained a ninth-grade education, some high 
school education, high school graduation, some college, 
or college graduation; median income; median home 
value; the proportion in blue-collar, handler, profession­
al, executive, sales, service, support, technical, trans- 
portational, and white-collar occupations. Using the 
eigenvalue criterion o f >1, one factor emerged with all 
variables contributing >0.5 to that factor. This was 
labeled the socioeconomic factor. Use o f this methodol­
ogy has been shown to be a valid measure o f socioeco­
nomic position.14"17

Statistical Analysis
To adjust for the nesting o f multiple Pap smears, the sta­
tistical program SUDAAN (Research Triangle Institute; 
Triangle Park, North Carolina)18 was used to implement 
the Generalized Estimating Equation in the reported 
logistic regression analyses. The exchangeable working 
correlation was used, on the assumption that the corre­
lations o f each observation (a patient Pap smear) for 
each physician would be similar. Because o f differences 
in mean age by physician category, initial analyses 
included age squared as a covariate to detect nonlinear 
effects of age in the outcomes o f interest. This variable 
was not found to be significant or to produce any change 
in the parameter estimates of the main independent vari­
ables of interest and was excluded. Because o f missing 
or bad addresses, the socioeconomic status for some 
patients (n = 6419) could not be derived. This variable 
was also excluded when it was not significantly related 
to the outcome or did not significantly change the para­
meter estimate for the main independent variable.

RESULTS

The means and proportions for each key variable by spe­
cialty and attending status are shown in Table 1. Patients 
of residents were younger than those of all attending 
physicians, and patients of attending obstetrician-gynecol­
ogists had significantly higher socioeconomic status than 
those of the other clinicians. Attending obstetrician-gyne­
cologists performed significantly more Pap smears than 
other clinicans and, in both specialties, attending physi­
cians performed more Pap smears than residents. 
Unadjusted rates of unsatisfactory reports ranged from 
0.6% to 1.2%, and rates o f no endocervical cells ranged 
from 7.5% to 14.5%. These rates are comparable with pub­
lished rates that used optimal collection devices.11422
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- TABLE t _______________ ______________________________________ _ _

Relationship of Specialty and Attending Physician Status to Other Key Variables

Variable

Attending Resident Attending Resident
Family Physician Family Physician OB-GYN OB-GYN

(n = 57) (n = 73) (n = 52) (n = 36)

No, Pap 
smears 36 64 20 33 27 ,894 1325

Pap smears 
per physician, 
mean (SD) 2 1 .8 (4 1 .8 ) 13.7 (18.5) 427.1 (951.4) 7.7 (12.2)

Patient age 
in years, 
mean (SD) 40 .3  (15.3) 36 .4  (13.3) 42 .3 (1 4 .0 ) 34.1 (13.7)

Socioeconomic
score,' 
mean (SD) -0 .0 5 (1 .0 0 ) -0 .3 6 (1 .1 5 ) 0 .37  (0.72) -0 .0 6  (1.07)

No. endocervical 
cells, % 14.6 13.3 10.9 7.5

Poor
documentation, % 18.5 19.5 15.1 18.9

Satisfactory but 
limited Pap 
smear, % 11.6 12.7 10,5 10.4

Unsatisfactory 
Pap smear, % 0 .8 0.7 0.6 1.2

Abnormal Pap 
smear, % 5 .6 9 .0 5 .0 14.7

OB-GYN denotes obstetrician-gynecologist; SD, standard deviation. 
'Fo r the socioeconomic score, a higher score means a higher 
socioeconomic position.

(eg, more education, more income)

After adjustment, there were no statistically signifi­
cant differences between family physicians and obstetri­
cian-gynecologists in rates o f unsatisfactory reports 
(adjusted odds ratio [AOR] = 0.82; 95% confidence inter­
val [Cl], 0.48 - 1.38); satisfactory but limited reports 
(AOR = 1.16; 95% Cl, 0.93 - 1.48), or detection o f signifi­
cant cytologic abnormalities (AOR = 0.83; 95% Cl, 0.66 - 
1.04) (Table 2). However, further analysis o f the satisfac­
tory but limited category showed that family physicians 
had higher rates o f Pap smears with no endocervical 
cells noted (AOR = 1.50; 95% Cl, 1.07 - 2.11). Similar 
effects were observed for both attending physicians and 
residents. These specialty differences were not signifi­
cantly attenuated by adjusting for the number o f Pap 
smears performed, other evidence o f unsatisfactory Pap

smears, or poor documen­
tation. There were no sta­
tistically significant differ­
ences in rates o f poor qual­
ity smears or inadequate 
documentation.

Because the signifi­
cance o f absent endocervi­
cal cells has been disput­
ed,9 we examined the asso­
ciation o f absent endocer­
vical cells with detection of 
cytologic abnormalities in 
this data set. The absence 
o f endocervical cells was 
significantly associated 
with lower rates o f detec­
tion o f any cytologic abnor­
malities (AOR = 0.35, 95% 
Cl, 0.18 - 0.66) or SIL or 
higher grade lesions (AOR 
= 0.31, 95% Cl, 0.19 - 0.49).

DISCUSSION

This study o f hospital 
archival Pap smear records 
showed no statistically 
significant differences be­
tween the Pap smear 
reports performed by fami­
ly physicians and obstetri­
cian-gynecologists and clas­
sified as either unsatisfac­
tory or satisfactory but lim­
ited. There were also no 
statistically significant dif­
ferences by specialty in 
rates o f cytologic abnor­
malities. According to 
these measures, the quality 
o f Pap smears performed 

by family physicians was comparable with those by 
obstetrician-gynecologists.

However, further analysis o f reasons for limited eval­
uation revealed unsettling findings. Pap smears per­
formed by family physicians had 50% higher adjusted 
rates of absent endocervical cells. Although the signifi­
cance of recovery of endocervical cells has been debat­
ed,8 in our study the presence o f endocervical cells was 
associated with detection o f significant cytologic abnor­
malities, including ASCUS, SIL, and higher grade lesions. 
The absence o f reliably recorded information regarding 
the sampling devices used precluded a determination of 
whether specialty differences in sampling devices 
accounted for differences in recovery o f endocervical 
cells. Previous studies have suggested, however, that use
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TABLE 2

Comparison of Adjusted Rates of Pap Smear Quality and Detection 
Significant Cytologic Abnormalities Between Those Performed by 
Family Physicians and Obstetrician-Gynecologists

of

Measure Odds Ratio 95% Cl

Unsatisfactory 0.82 0.48 - 1.38 .45

Satisfactory but limited 1.16 0 .9 3 -1 .4 8 .18

No endocervical cells 1,50 1 .07 -2 .11 .02

Poor smear quality 1.00 0.81 -1 .2 3 1.00

Poor documentation 0,96 0.77 - 1.20 .73

Cytologic abnormalities 0.83 0 .6 6 -1 ,0 4 .11

Cl denotes confidence interval.

of the Cytobrush or Cervex brush,2,23combined endocer- analysis
vical and ectocervical sampling,24 removal o f mucus,8 
and satisfactory smear quality28 improves sampling ade­
quacy and detection o f cytologic abnormalities.

These results should prompt family physicians to 
examine their own rates o f sampling, particularly their 
recovery o f endocervical cells. I f  the rates are found 
wanting, they should consider adopting the techniques 
that have been associated with higher recovery o f endo­
cervical cells.

These results also underscore the need for systemat­
ic monitoring and feedback to clinicians regarding the 
adequacy o f their Pap smear sampling. Educational 
interventions designed to improve the Pap smear perfor­
mance o f clinicians whose performance is subpar may 
be effective,2-22,26 though further study through random­
ized controlled trials is needed. In the future, hospitals 
and managed care organizations may begin using Pap 
smear performance data to credential clinicians who 
want to perform Pap smears.

Limitations
Our findings are tempered by the study limitations. They 
are not necessarily generalizable to other communities, 
and they may reflect local practice only. However, a sec­
ond study conducted in North Carolina also found lower 
recovery rates o f endocervical cells by family physicians 
compared with obstetrician-gynecologists (written com­
munication, Peter Curtis, MD). There may be a need for 
improved education o f family physicians in sampling the 
transformation zone o f the cervix.

Although we found no statistically significant differ­
ences by specialty in terms o f the primary performance 
measures, we cannot exclude the possibility o f small 
clinically relevant differences. Because of the relative 
rarity o f unsatisfactory reports and significant cytologic 
abnormalities, a much larger sample size is required to

detect smaller effects. On the basis o f the 95% 
confidence intervals surrounding the specialty 
effects, we cannot exclude the possibility that 
family physicians have a 38% higher rate o f 
unsatisfactory reports or a 51% lower rate o f 
detection of significant cytologic abnormali­
ties. Differences in rates o f cytologic abnor­
malities, if found, might represent a referral 
bias; patients with cytologic abnormalities are 
more likely to be followed up by gynecologists 
than by family physicians.

Because of incomplete requisition informa­
tion, we were not able to adequately control 
for pregnancy, menopause, or hysterectomy. 
Each o f these factors may affect recovery of 
endocervical cells. We cannot exclude the pos­
sibility that family physicians had higher rates 
o f no endocervical cells present because they 
performed more Pap smears on women who 
were pregnant or had hysterectomies. The

ated with these variables, however, such as age and 
socioeconomic status, and routine Pap smear screening 
is not recommended for women who have had a hys­
terectomy.

CONCLUSIONS

The quality o f Pap smears performed by family physi­
cians was comparable with obstetrician-gynecologists 
when measured by reports that were unsatisfactory, or 
satisfactory but limited, or o f cytologic abnormalities. 
Further study is necessary, however, to corroborate find­
ings o f higher rates o f absent endocervical cells on Pap 
smears performed by family physicians.
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