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ABSTRACT
Background: In spite of the Bethesda system 2001 (TBS 2001), formulating strict guidelines for reporting cervical
smears, intra observer and inter observer variations are unavoidable and can be considered an inherent part of the
reporting system. The implications of this variation are in the quality of performance of the reporting laboratory and
in the patient management. Rescreening is a tool to reduce the variations and improve the quality of both the
laboratory staff and laboratory as such. Rescreening by two or more experienced observers has helped in identifying
new cases better. The present study aims to rescreen cervical smears by two independent observers, to compare the
results of the two independent observers and to understand the implications of this variability on the quality of
cervical smear reporting.
Methods: 1000 consecutive cervical smears were rescreened by two experienced cyto-pathologists independently.
Their findings were charted out and analyzed statistically for kappa value.
Results: Initial reporting had identified 20 cases of neoplastic nature. First observer identified, in addition, 6 new
cases and second observer identified 12 new cases. The inter observer variability of 6 cases showed a kappa value of
0.89.
Conclusions: Rescreening is a safe way of picking up missed cases. Rescreening by two or more observers is better
in identifying new cases. This helps in improving the quality of reporting personnel and the laboratory as well as in
improving patient care.
Keywords: Cervical smear, Inter observer variability, Kappa value, Rescreening

INTRODUCTION
Screening for cervical cancers has been the most
successful and one of the best implemented programs of
the previous century. In spite of a long history starting
from Dr George Papanicolaou’s observations and
recommendations on cervical smears, reporting on
cervical smears is often associated with disparities.1
Many recommendations for proper reporting have been
put forth. However, none were complete enough to be
universally accepted. Finally, the recommendations of the
Bethesda system 2001 (TBS 2001), of cervical smear
reporting came closest to being complete in including the

“grey zones”.2 This system has been revised and the
universally accepted format at present is TBS 2014 with a
few additional points in the glandular cells category.
Intra-observer variability as well as inter-observer
variability is a well-known and accepted fact.3-6
Implications of this variability are grave, since this is a
screening programme for early detection of cervical
neoplasms.
With this background, the present study was undertaken:
•

To rescreen cervical smears by two independent
observers
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•
•

To compare the results of the two independent
observers and
To understand the implications of this variability on
the quality of cervical smear reporting.

Present study was undertaken to analyze the reporting
quality of our lab, i.e. as a quality control measure. As a
part of the study, 1000 consecutive cases were selected
regardless of the previous diagnosis.
Table 1: The new cases identified by the 2
independent observers.

METHODS
A total of 1000 consecutive Papanicolaou (PAP) stained
cervical smears were included in this study. These were
already screened by a cyto technician and reported by a
pathologist using TBS 2001. The selection of cases was
irrespective of their previous diagnosis.
All these smears were rescreened by two equally
experienced observers, independently, at 10x objective,
taking a maximum of 6 minutes per smear. The history
provided to both observers was whether the patient was
in reproductive age group or was post-menopausal.
Hysterectomy status was also mentioned. The findings
were tabulated, compared and analyzed for inter-observer
agreement. Statistical method followed was calculation of
k value by studying the inter-observer variability.
•
•
•

Observed value = true positives+ true negatives /
total no of cases*100
Expected value= row total * column total/grand total
of cases
k value= (observed value - expected value)/ (100 expected value).

RESULTS
In our institution, cervical smears are first screened by a
cyto technician and then reported by a cyto pathologist.

Initial
Obscuring factors
Obscuring factors
Obscuring factors
ASCUS
ASCH

I observer
3 ASCUS
2 ASCH
1 HSIL
ASCUS
ASCH

II observer
6 ASC H
3 ASCH
1 HSIL
ASCH
HSIL/SCC

The initial reporting of these 1000 cervical smears
showed 20 cases of neoplastic nature. These included the
atypical squamous cells including, atypical squamous
cells of undetermined significance (ASCUS) and atypical
squamous cells- high grade (ASCH) and the high-grade
lesions, including high grade squamous intraepithelial
lesion and squamous cell carcinoma (HSIL/SCC).
When all the 1000 cases (i.e. 100% rescreening) were
reviewed by two experienced cyto-pathologists, it was
found that one observer had identified 6 new cases and
the other observer had identified 12 new cases (Table 1).
There was, thus, an inter-observer variability of 6
between the two observers (Table 2). This was
statistically analyzed and the overall k value calculated as
0.89, indicating a high concordance rate. The result was
compared to other similar studies (Table 3).

Table 2: Category of the lesions at initial reporting, rescreening by the first and the second observers, and the interobserver variability.
Category
NILM
Inflammatory/bloody smears
ASCUS
ASCH
HSIL/SCC
Total

Initial
686
294
5
6
9
1000

I Observer
686
291
8
8
10
1000

II Observer
686
287
11
10
11
1000

Inter-observer variability*
4
3
2
1
10

*Overall inter observer variability was 10. However, variability in reporting neoplastic lesions, including ASC group, was 6.

Table 3: Comparison of kappa statistics between various studies.
Lesions
ASCUS-ASCH
HSIL/SCC
Overall

La Ruche et al9#
0.33
0.53

Schiffman et al5!
0.64(0.62-0.67)
0.51(0.46-0.55)

Remya et al3*

0.61

Present study
0.67
0.67
0.89

*Only overall kappa value was reported by Remya et al. # La Ruche et al considered ASC lesions together and ! Schiffman et al also
included LSIL in the low-grade lesions.
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DISCUSSION
As, is a well-known fact, cervical smear reporting shows
intra and inter observer variation.3,4 TBS guidelines have
helped in reducing the differences. The latest revision,
TBS 2014, has also put forth many guidelines, especially,
regarding reporting of glandular cells.2 In spite of all this,
variability in reporting is common and affects patient
management. It is also an important quality determining
factor for the reporting laboratory. 5-7
Most studies that have been carried out, report maximum
variations in the atypical squamous cell (ASC) category.814
This has been attributed to many reasons amongst
which, are the time allotted by screener for each smear,
educational qualification of screeners, experience of
screeners etc.2,6,12 It has been observed by some authors
that the experience of the observer and the grade of the
lesions affects the reporting variability, i.e. more the
experience of the observer the better is the pick-up rate.
So also, higher the grade i.e. HSIL/ SCC show higher
reporting reproducibility. Also, the rate of shedding of
cells and preservation of their morphology render their
interpretation subjective.4,5
Many studies
have compared the reporting
reproducibility on liquid based preparations against
conventional smears. These have reported discrepancies
in reporting ASC lesions on an equivocal basis
irrespective of the methodology of smear preparation.15-17
PAPNET (automation in cytology) may have helped in
speeding up the cervical smear reporting and increased
the pick-up rates of atypical lesions, but, studies
comparing PAPNET (automation) and conventional
screening have reported similar variations in reporting of
ASC lesions. It has been stated that PAPNET is no better
than conventional rescreening and shows similar intra
and inter observer variability.18
In the present study, 1000 consecutive conventional PAP
smears, which were already reported, were rescreened by
two observers, independently, using TBS 2001
guidelines. Each smear was studied for 6 minutes by each
observer.7 During re-screening, one observer could pick 6
new cases and the second observer identified 12 new
cases. The observations of both the observers were
charted as shown in Table 1. First observer identified 3
new cases against a background of obscuring factors,
while second observer identified 10 new cases in the
same inadequate smears. An initial diagnosis of ASCUS
and ASC H was interpreted as ASC H and HSIL/SCC by
the second observer. The discrepancy was seen to be
more in reporting ASC lesions (Table 2). After the study
both observers discussed the differences and it was found
that a few of the cases identified by the second observer
were, in fact, pertaining to the reparative category
according to TBS 2001. These were omitted from the
final report. Only those cases which were strictly
following the TBS guidelines for reporting lesions of

neoplastic nature were signed out as review reports and
these were informed to the treating Gynecologist for
further management of the patients.
These observations were statistically analysed and an
overall kappa value calculated. This was then compared
with similar studies (Table 3). It was found that on
rescreening for a longer duration (6 minutes), atypical
cells, either single or in small clusters, could be identified
in a severely inflammatory or a bloody background.
CONCLUSION
Hence, to conclude, inter and intra observer
reproducibility in reporting cervical smears is not 100%,
even when strict TBS guidelines are followed.
Rescreening is an excellent quality control measure in
any laboratory handling cervical smears. The accuracy
can be enhanced by rescreening by two or more observers
independently. Reproducibility increases with time
allotted for rescreening, and experience of the observers.
However, a discussion on the discrepancies between the
observers is mandatory to resolve discordant report, and,
the final revised report should be informed to the treating
Gynecologist to manage the patients accordingly.
ACKNOWLEDGEMENTS
Authors would like to thank Dr. S. Sankar, professor,
department of pathology, government medical college,
Kottayam, Kerala, India, Dr. Nandakumar G., Professor,
department of pathology, government medical college,
Trivandrum, Kerala, India, Dr. Nirmala, Professor,
department of obstetrics and gynecology, government
medical college, Trivandrum, Kerala, India for
encouraging me to proceed with this study and providing
valuable suggestions. Also, would like to thank Dr.
Karthika, assistant professor, department of community
medicine, government TD medical college, Alappuzha,
Kerala, India, for assisting with the statistical work.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required
REFERENCES
1.

2.

3.

4.

Papanicolaou GN, Traut HF. The diagnostic value
of vaginal smears in carcinoma of the uterus. Am J
Obstetrics Gynecol. 1941;42:193.
Solomon D, Nayar R, Eds. The Bethesda System for
Reporting Cervical Cytology. 2nd ed. New York:
Springer-Verlag; 2004:1-192.
Klinkhamer PJ, Vooijs GP, De Haan AF.
Interobserver and interobserver variability in the
diagnosis of epithelial abnormalities in cervical
smears. Acta Cytol. 1988;32(6):794-800.
Gupta DK, Komaromy-Hiller G, Raab SS, Nath
ME. Interobserver and interobserver variability in
the cytologic diagnosis of normal and abnormal

International Journal of Research in Medical Sciences | September 2017 | Vol 5 | Issue 9

Page 4106

Sushma et al. Int J Res Med Sci. 2017 Sep;5(9):4104-4107

metaplastic squamous cells in pap smears. Acta
Cytol. 2001;45(5):697-703.
5. Tobias AHG, Amaral RG, Diniz EM, Carneiro CM.
Quality indicators of cervical cytopathology tests in
the public service in Minas Gerais, Brazil. Rev Bras
Ginecol Obstet. 2016;38(2):065-70.
6. Balulescu I, Badea M. Inter observer variability in
the interpretation of cervical smears-a must for
developing an internal laboratory quality control
system. Ginecoeu. 2011;9(34):178-83.
7. Arbyn M, Anttila A, Jordan J, Ronco G, Schenck U,
Segnan N, et al. European guidelines for quality
assurance in cervical cancer screening. second
edition-summary
document.
Ann
Oncol.
2010;21(3):448-58.
8. Young NA, Naryshkin S, Atkinson BF, Ehya H,
Gupta PK, Kline TS, Luff RD. Interobserver
variability of cervical smears with squamous-cell
abnormalities: a Philadelphia study. Diagn
Cytopathol. 1994;11(4):352-7.
9. Mwaniki JN, Waweru W, Ndungu JR, Muchiri LW.
A retrospective study on interobserver variation of
Pap smear reporting at Kenyatta national hospital
(KNH) cytology laboratory, Nairobi, Kenya. Pathol.
2014;46:S63-4.
10. Siddegowda RB, DivyaRani MN, Natarajan M,
Biligi DS. Inter-observer variation in reporting of
pap smears. National J Laboratory Med.
2016;5(3):22-5.
11. Stoler MH, Schiffman M. Interobserver variability
of cervical cytologic and histologic interpretations:
realistic estimates from the ASCUS-LSIL Triage
Study. JAMA. 2011;285(11):1500-5.
12. Bigras G, Wilson J, Russell L, Johnson G, Morel D,
Saddik M. Interobserver concordance in the
assessment of features used for the diagnosis of
cervical atypical squamous cells and squamous

13.

14.

15.

16.

17.

18.

intraepithelial lesions (ASC-US, ASC-H, LSIL and
HSIL). Cytopathol. 2013;24(1):44-51.
Gatscha RM, Abadi M, Babore S, Chhieng D,
Miller MJ. Smears diagnosed as ASCUS:
Interobserver variation and follow-up. Diagnostic
Cytopathol. 2001;25(2):138-40.
La Ruche G, Mensah-Ado I, Bergeron C, WelffensEkra C, Dabis F. Cervical screening in Africa:
discordant diagnosis in a double independent
reading. DYSCER-CI Group. J Clin Epidemiol.
1999;52(10):953-8.
Chhieng DC, Talley LI, Roberson J, Gatscha RM,
Jhala NC, Elgert PA. Interobserver variabilitycomparison between liquid-based and conventional
preparations in gynecologic cytology. Cancer
Cytopathol. 2002;96(2):67-73.
Turkmen IC, Bassullu N, Bingol B, Dogusoy GB,
Arici S. Interobserver variability in cervical smears
from patients with a history of abnormal cytology:
comparison of conventional pap smears and liquidbased cytology. Erciyes Med J. 2013;35(1):13-7.
Lee JD, Oh YH, Lee SO, Kim JY. Comparison of
diagnostic cytomorphology of atypical squamous
cells in liquid-based preparations and conventional
smears. Korean J Pathol. 2012;46:365-9.
Doornewaard H, Van der Schouw YT, Van der
Graaf Y, Bos AB, Van den Tweel JG. Observer
variation in cytologic grading for cervical dysplasia
of Papanicolaou smears with the PAPNET testing
system. Cancer. 1999;87(4):178-83.

Cite this article as: Sushma, Jacob R. Implications
of inter observer variability in cervical smear
reporting. Int J Res Med Sci 2017;5:4104-7.

International Journal of Research in Medical Sciences | September 2017 | Vol 5 | Issue 9

Page 4107

