
BRIEF REPORT

TheEffects of TestosteroneonCervicovaginal Cytology
in Transgender andGender-Diverse Individuals

Derek Chen, MS, Jeremy Erroba, BS, Shuling Liu, PhD, Tahlia Hodes, MPH,
Heather Holderness, MPH, Nathalie Huguet, PhD, and Christina Milano, MD

Background: The Papanicolaou (Papanicolaou) test is an effective andwidely used cervical cancer screening
procedure. Recommendations for cervical cancer screening do not incorporate patients’ gender identities
nor gender-affirming hormone statuses in determining screening surveillance intervals and interpreting test
results. This study assessed the association between testosterone and rates of abnormal Papanicolaou speci-
mens and specimen adequacy by comparing testosterone-associated Papanicolaou specimens and nontestos-
terone Papanicolaou specimens among transgender and gender-diverse (TGD) patients.

Methods: Retrospective electronic health record chart review of 211 TGD patients with cervixes, con-
tributing 298 unique Papanicolaou tests, with a visit to a primary care clinic between 2012 and 2019.
Primary outcomes included specimen quality (transformation zone [TZ] present, TZ absent, atrophic
specimen, scant cellularity), presence of inflammation (yes/no), and cytology results (normal, abnor-
mal, inadequate specimen). x2 and t test were used to compare results between testosterone-associ-
ated Papanicolaou specimens (TAPS) and nontestosterone specimens (NTS).

Results: A higher proportion of TAPS had missing TZ, showed atrophy, or had scant cellularity than
NTPS (58.8% vs 33.5%; P< .001). In addition, a higher proportion of TAPS showed inflammation
(16.0% vs 3.4%; P< .001). There was no significant difference in the proportion of abnormal results
(ie, cytologic features concerning for dysplasia) between the TAPS and NTPS groups.

Conclusions: Findings confirmed an association between testosterone usage and cytology specimen ade-
quacy and quality. No association was found between testosterone usage and rates of abnormal results
within our TGD population. More research is needed to disentangle the effect of missing TZ on risk of
future cervical dysplasia among this younger population. ( J Am Board Fam Med 2024;37:1009–1013.)
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Introduction
The Cervicovaginal Papanicolaou (Papanicolaou) test
is an effective and widely used screening procedure for
the detection of cervical cancer. Current guide-
lines recommend the test for patients with cer-
vixes, regardless of their gender identities, who
are between the ages of 21 and 65.1 These recom-
mendations do not incorporate patients’ gender

identities nor gender-affirming hormone statuses
in determining screening surveillance intervals
and interpreting test results, despite research
showing the impacts of testosterone therapy on
the quality, adequacy, and appearance of cervical
cytology specimens.2–5 There are, however, mixed
conclusions regarding testosterone’s impact on
cervical cytology. For example, studies to date
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have produced mixed data on the association
between testosterone usage and abnormal (ie, dys-
plastic) Papanicolaou specimens.3,6,7 In addition,
there is uncertainty regarding the effects of testos-
terone on specimen adequacy. Indeed, reported rates
of inadequate Papanicolaou specimens among trans-
gender patients range from 6% to 13%.4,7,8

Given the conflicting evidence, this study utilized
chart review to assess the association between testos-
terone and rates of abnormal Papanicolaou specimens
and specimen adequacy by comparing testosterone-
associated Papanicolaou specimens and nontestoster-
one Papanicolaou specimens among TGD patients.
We hypothesized that testosterone usage will be asso-
ciated with higher rates of abnormal Papanicolaou
specimens and higher rates of inadequate Papanicolaou
specimens.

Methods
We conducted a retrospective electronic health
record chart review of TGD patients with cer-
vixes at an academic health center. Patients
included in our study had at least one visit to a
primary care clinic between 2012 and 2019. We
identified TGD patients with cervixes using de-
mographic data (sex at birth, legal sex, gender
identity), organ inventory, and gender dysphoria
diagnostic codes. For patients who were identi-
fied, 2 researchers independently reviewed these
individuals’ charts and coded cytology results of
Papanicolaou tests performed between 01/01/
2012 and 12/31/2022 as well as patients’ testos-
terone statuses before their Papanicolaou tests.
Samples from patients who were under 21 at the
time of their Papanicolaou tests were excluded.
Data concordance between the coders was 95%
and discrepancies were reconciled by the senior
author and included in the analysis. Primary out-
comes included specimen quality (transformation
zone [TZ] present, TZ absent, atrophic speci-
men, scant cellularity), presence of inflammation
(yes/no), and cytology results (normal, abnormal,
inadequate specimen). Of note, atrophic or scant
specimens implicitly lack indication as to whether the
transformation zone was sampled. Normal results
indicated specimen was negative for intraepithelial
lesion or malignancy. We considered patients to be
on testosterone if they began treatment at least 6
months before their Papanicolaou tests to ensure
results reflected their estrogen-suppressed cervical

environments.8,9We compared outcomes between tes-
tosterone-associated Papanicolaou specimens (TAPS)
and nontestosterone Papanicolaou specimens (NTPS)
using the Pearson x2 test. t test was used to com-
pare the mean age. If a TGD patient had multi-
ple Papanicolaou tests and started testosterone
between those tests, they could contribute to
both the TAPS and NTPS groups. The institu-
tional review board approved this study.

Results
We identified 211 TGD patients who contributed
298 unique Papanicolaou tests. There was no dif-
ference in the mean age between the TAPS and
NTPS groups. The mean number of Paps per
patient was 1.7 (standard deviation 0.9).

Results (Table 1) indicate that a higher proportion
of TAPS had missing TZ, showed atrophy, or had
scant cellularity than NTPS (58.8% vs 33.5%;
P< .001). Among TAPS, 5.9% had scant cellularity,
30.2% had atrophic characteristics with no indication
of TZ presence or absence, and 22.7% had missing
TZs (Figure 1). Among NTPS, 33.5% had missing
TZs; none had scant cellularity or showed atrophy.
In addition, a higher proportion of TAPS showed
inflammation (16.0% vs 3.4%; P< .001). When inad-
equate specimens were excluded, there was no signif-
icant difference in the proportion of abnormal results
between the TAPS and NTPS groups.

Discussion
To date, there is no previous study comparing
cervicovaginal cytology between TGD patients’
according to their testosterone hormone therapy
statuses; all previous studies used non-(TGD)-
patients’ Papanicolaou specimens as comparison
groups. Our study design helped control for gen-
der identity-related factors when assessing testos-
terone’s effects on Papanicolaou results. Overall, the
findings were consistent with studies that did not
demonstrate an association between testosterone
usage and abnormal specimens. It should be
noted, however, that abnormal Papanicolaou
rates in TAPS and NTPS groups (8.9%) were
higher than that of the general population, which
is about 3.8-5%.10,11 Future research should
investigate whether there are gender-specific, nontes-
tosterone-related factors that contribute to increased
rates of abnormal Papanicolaou results. Next, while
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our results were consistent with studies showing a
positive, association between testosterone usage and
specimen adequacy, we observed a smaller rate (6%)
than other studies, suggesting that factors other than
testosterone usage may have measurable effects on
specimen adequacy rates. For example, clinicians
with less cultural competence in performing pelvic
exams and Paps on TGD patients may inadvertently
deviate from standard Papanicolaou specimen collec-
tion practices.12 Future research should elucidate
methods to mitigate any modifiable factors, such as
making trauma-informed care more widespread to
helping clinicians feel more confident in performing
Papanicolaou tests on TGD patients.12

The results also showed a positive association
between testosterone usage and rates of inflammation
in the specimens. This may be related to testoster-
one’s effects on TGD patients’ cervical environments
and sexual behaviors. Testosterone leads to vaginal at-
rophy and decreased lubrication, so TGD patients on
testosterone are more likely to have dry cervical envi-
ronments, predisposing them to trauma leading to
inflammation.13,14 This is exacerbated by increased
rates of penetrative sexual activities observed among
TGD patients on testosterone.15

Our findings also showed that both TAPS and
NTPS groups had considerably higher rates of
specimens lacking transformation zones than those

Figure 1. Papanicolaou quality by testosterone therapy among 211 transgender and gender-diverse patients.

Table 1. Pap Results by Testosterone Therapy among 211 Transgender and Gender-Diverse Patients

Testosterone Therapy

Yes (n ¼ 119) No (n ¼ 179) P-value

Pap result quality (n ¼ 298 Paps)
Adequate for diagnosis, TZ present 49 (41.2%) 119 (66.5%) P< .001
Other (TZ Absent, Scant cellularity, Atrophic specimen) 70 (58.8%) 60 (33.5%)

Inflammation (n ¼ 298 Paps)
No 100 (84.0%) 173 (96.6%) P< .001
Yes 19 (16.0%) 6 (3.4%)

Results* (n ¼ 291 Paps)
Normal 102 (91.1%) 163 (91.1%) n.s.
Abnormal 10 (8.9%) 16 (8.9%)

TZ: transformation zone, n.s.: not significant at P <.05.
*Excluded Paps with scant cellularity which had no diagnosis.
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in the general population, which is between 11.7%
and 16.0%.16 It is important to note that the
observed rate of missing TZs among the TAPS
group is an underestimate as pathology reports of
specimens with atrophic and scant cellularity charac-
teristics are nonspecific about the presence of TZs.
Nonetheless, the high rate of missing TZs among
nontestosterone Papanicolaou specimens (33.5%)
warrants attention.

The transformation zone is the site of most intrae-
pithelial neoplasia, so sampling of the TZ is of para-
mount importance. Current studies indicate that
specimens lacking evidence of TZs are not associated
with an increased risk of future cervical dyspla-
sia.1,16,17 The American Society for Colposcopy and
Cervical Pathology’s guidelines for managing absent
TZ specimens were constructed based on these find-
ings.1 The existing literature, however, represents
Papanicolaou data from a majority nontransgender
cohort, so they may not be representative of trends
within TGD patients. The high TZ missing rates in
our study—regardless of TGD patients’ testosterone
usage statuses—necessitates follow-up to investigate
whether rates are similarly high for TGD patients in
other health care settings. If so, it would be beneficial
to assess whether an association exists between miss-
ing TZ and the future risk of cervical dysplasia
among TGD patients. Since there are currently no
studies that have examined this association, greater
caution might be warranted in scenarios where these
patients’ TZs are missing from otherwise normal-
appearing specimens. This is especially important for
younger TGD individuals – as HPV and cervical
cancer rates are higher in all patients with cervixes
who are younger than 35.20

Finally, since our study was the first to evaluate
the effects of testosterone on Papanicolaou speci-
mens using a TGD-only cohort, future studies
should assess whether our findings are reproducible
in other health care settings.

Limitations
Our results must be considered in the context of
the study’s limitations. Our study’s patients came
from one academic health center, so results may
differ at other health care systems. In addition,
since we did not collect information on the clini-
cians performing the Papanicolaou tests, we were
not able to control for specimen collection idiosyn-
crasies between clinicians. Therefore, results may

be different if we compare specimens from the
same clinician. Because the practice of HPV cotest-
ing was not routinely conducted during the time
frame of our study, we were unable to determine
the HPV status within our population. Future stud-
ies are needed to fill this gap. As our sample is re-
stricted to TGD population within one health
system, future studies including multiple clinics and
comparison groups within clinics such as non-
TGD are warranted to control for variations in col-
lections and confirm these results.

Conclusion
Our study found no association between testosterone
usage and rates of abnormal Papanicolaou specimens.
We observed a small association between testoster-
one usage and specimen inadequacy rates. Finally, we
found higher rates of cytologic specimens lacking
evidence of the transformation zone having been
sampled among our study population, regardless of
our patients’ testosterone statuses. More research in
other health care settings is needed to confirm our
findings. We also call for more investigation into
nontestosterone-related factors that may be affecting
TGD patients’ Papanicolaou specimens, as results
from these studies would benefit all individuals with
cervixes.

To see this article online, please go to: http://jabfm.org/content/
37/6/1009.full.

References
1. Perkins RB, Guido RS, Castle PE, 2019 ASCCP Risk-

Based Management Consensus Guidelines Committee,
et al. 2019 ASCCP risk-based management consensus
guidelines for abnormal cervical cancer screening tests
and cancer precursors. J Low Genit Tract Dis.
2020;24:102–31.

2. Torous VF. Cervicovaginal Papanicolaou tests in
transgender men: cytomorphologic alterations,
interpretation considerations, and clinical implica-
tions. Cancer Cytopathol 2023;131:626–36.

3. Panichella JC, Araya S, Nannapaneni S, et al.
Cancer screening and management in the transgen-
der population: review of literature and special con-
siderations for gender affirmation surgery. World J
Clin Oncol 2023;14:265–84.

4. Williams MPA, Kukkar V, Stemmer MN, Khurana
KK. Cytomorphologic findings of cervical Pap smears
from female-to-male transgender patients on testos-
terone therapy. Cancer Cytopathol 2020;128:491–8.

5. Moatamed NA, Barco A, Del Yang S, et al. Clinical
history of female-to-male transgender patients is

1012 JABFM November–December 2024 Vol. 37 No. 6 http://www.jabfm.org

 on 1 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2023.230468R

1 on 21 M
arch 2025. D

ow
nloaded from

 

http://jabfm.org/content/37/6/1009.full
http://jabfm.org/content/37/6/1009.full
http://www.jabfm.org/


needed to avoid misinterpretation of cervical
Papanicolaou tests. Cytopathology 2023;34:120–9.

6. Davis K, Kwon R, Graham A, White M, Maleki
Z, Rodriguez E. Comparison of cervical cancer
screen results on female-to-male transgender patients
with female patients. Am J Clin Pathol 2022;157:
540–5.

7. Adkins BD, Barlow AB, Jack A, et al. Characteristic
findings of cervical Papanicolaou tests from trans-
gender patients on androgen therapy: challenges
in detecting dysplasia. Cytopathology 2018;29:
281–7.

8. Peitzmeier SM, Reisner SL, Harigopal P, Potter J.
Female-to-male patients have high prevalence of
unsatisfactory paps compared to non-transgender
females: implications for cervical cancer screening.
J Gen Intern Med 2014;29:778–84.

9. Ahmad S, Leinung M. The response of the men-
strual cycle to initiation of hormonal therapy in
transgender men. Transgend Health 2017;2:176–9.

10. Maraqa B, Lataifeh I, Otay L, et al. Prevalence of
abnormal pap smears: a descriptive study from a
cancer center in a low-prevalence community.
Asian Pac J Cancer Prev 2017;18:3117–21.

11. Arslan E, Gokdagli F, Bozdag H, Vatansever D,
Karsy M. Abnormal Pap-smear frequency and com-
parison of repeat cytological follow-up with colpo-
scopy during patient management: the importance
of pathologist’s guidance in the management.
North Clin Istanb 2019;6:69–74.

12. Wang JC, Peitzmeier S, Reisner SL, et al. Factors
associated with unsatisfactory pap tests among sexu-
ally active trans masculine adults. LGBT Health
2023;10:278–86.

13. Tordoff DM, Lunn MR, Chen B, et al. Testosterone
use and sexual function among transgender men and
gender diverse people assigned female at birth. Am J
Obstet Gynecol 2023;229:669.e1–669.e17.

14. Krakowsky Y, Potter E, Hallarn J, et al. The effect of
gender-affirming medical care on the vaginal and neo-
vaginal microbiomes of transgender and gender-diverse
people. Front Cell Infect Microbiol 2021;11:769950.

15. Defreyne J, Elaut E, Kreukels B, et al. Sexual desire
changes in transgender individuals upon initiation of
hormone treatment: results from the Longitudinal
European Network for the Investigation of Gender
Incongruence. J Sex Med 2020;17:812–25.

16. Polanco Jacome EC, Maerki J, Chau K, et al. Lack
of transformation zone in cervical Pap tests, should
it be a concern? A quality assurance initiative.
Diagn Cytopathol 2018;46:584–8.

17. Elumir-Tanner L, Doraty M, Southern Alberta
Primary Care Research Network (SAPCReN).
Management of Papanicolaou test results that lack
endocervical cells. CMAJ 2011;183:563–8.

18. Downs LS, Nayar R, Gerndt J, Saslow D, American
Cancer Society Primary HPV Screening Initiative
Steering Committee. Implementation in action:
collaborating on the transition to primary HPV
screening for cervical cancer in the United States.
CA Cancer J Clin 2023;73:458–60.

19. Linder M. Absent transformation zone. Published
online 2021:1–2. Available at: https://www.asccp.
org/Assets/888a04ee-f6e2-4f70-886d-6c1485480
ec8/637558111538770000/asccp-pearls-absent-
transformation-zone-final-pdf.

20. Pimple S, Mishra G. Cancer cervix: epidemiology
and disease burden. Cytojournal 2022;19:21.

doi: 10.3122/jabfm.2023.230468R1 Testosterone and Cervicovaginal Cytology in Gender-Diverse 1013

 on 1 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2023.230468R

1 on 21 M
arch 2025. D

ow
nloaded from

 

https://www.asccp.org/Assets/888a04ee-f6e2-4f70-886d-6c1485480ec8/637558111538770000/asccp-pearls-absent-transformation-zone-final-pdf
https://www.asccp.org/Assets/888a04ee-f6e2-4f70-886d-6c1485480ec8/637558111538770000/asccp-pearls-absent-transformation-zone-final-pdf
https://www.asccp.org/Assets/888a04ee-f6e2-4f70-886d-6c1485480ec8/637558111538770000/asccp-pearls-absent-transformation-zone-final-pdf
https://www.asccp.org/Assets/888a04ee-f6e2-4f70-886d-6c1485480ec8/637558111538770000/asccp-pearls-absent-transformation-zone-final-pdf
http://www.jabfm.org/

