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Abstract
Transgender and non-binary (TGNB) individuals often experience gender dysphoria. TGNB individuals with gender
dysphoria may undergo genital gender-affirming surgery including vaginoplasty, phalloplasty, or metoidioplasty so
that their genitourinary anatomy is congruent with their experienced gender. Given decreasing social stigma and
increasing coverage from private and public payers, there has been a rapid increase in genital gender-affirming sur‑
gery in the past few years. As the incidence of genital gender-affirming surgery increases, a concurrent increase in the
development and utilization of patient reported outcome measurement tools is critical. To date, there is no systematic
way to assess and measure patients’ perspectives on their surgeries nor is there a validated measure to capture patient
reported outcomes for TGNB individuals undergoing genital gender-affirming surgery. Without a systematic way to
assess and measure patients’ perspectives on their care, there may be fragmentation of care. This fragmentation may
result in challenges to ensure patients’ goals are at the forefront of shared- decision making. As we aim to increase
access to surgical care for TGNB individuals, it is important to ensure this care is patient-centered and high-quality.
The development of patient-reported outcomes for patients undergoing genital gender-affirming surgery is the first
step in ensuring high quality patient-centered care. Herein, we discuss the critical need for development of validated
patient reported outcome measures for transgender and non-binary patients undergoing genital reconstruction. We
also propose a model of patient-engaged patient reported outcome measure development.
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Background
Approximately 1 in every 200 US adults, roughly 1.4
million Americans, identify as transgender [1]. Some
transgender and non-binary (TGNB) individuals experience gender dysphoria, which is discomfort, distress,
physical, and psychological impairment that results from
an incongruence between an individual’s gender identity and their sex assigned at birth [2]. TGNB individuals who experience gender dysphoria may seek medical
and/or surgical interventions so that their physical features are congruent with their gender identity. In the
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past decade increased recognition of gender dysphoria,
decreasing social stigma towards TGNB individuals,
and increasing insurance coverage have led to a threefold increase in gender-affirming surgeries [3–6]. Of
gender-affirming surgeries, the incidence of genital gender-affirming surgery—vaginoplasty, phalloplasty and
metoidioplasty—has steeply increased and is likely the
most common inpatient gender-affirming surgery [7].
Although increased coverage has undoubtedly had many
benefits for the TGNB community, to date, there have
been few, if any, attempts to systematically assess patients’
perspectives on genital gender-affirming surgery. Without direct input from patients undergoing gender-affirming surgery, we cannot truly understand patients’ goals
and preferences (e.g., sexual and aesthetic goals, quality of life) beyond amelioration of gender dysphoria,
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nor can we reliably assess the magnitude of benefits of
gender-affirming surgery or prepare patients with realistic expectations of genital surgeries. Perhaps the most
impactful result of a lack of explicit capture and incorporation of the patient perspective is the lack of shared
decision-making and propagation of a paternalistic care
model. This is evidenced by single-center studies, which
have demonstrated evidence of decision-related regret
and depending on an individuals’ goals, revision surgery
[8–10]. There is also evidence that patients’ knowledge
about outcomes after gender-affirming surgery is lacking
and patients may have unrealistic expectations [11]. The
current system of outcome reporting prioritizes clinical
outcomes, which only captures physicians’ reports of outcomes, is subject to bias, does not include the patients’
perspective and, hence, are inadequate. The process of
genital reconstruction is intensive and patients undertake
significant risk to undergo life-changing genital genderaffirming surgery; there is an urgent need for patientcentered metrics. Patient reported outcome measures
(PROMs) are patient-centered metrics and represent a
viable solution to these challenges and shortcomings.

Main text
PROMs developed by and for TGNB patients undergoing genital gender-affirming surgery are imperative to
delivering high-value, high-quality, patient-centered
care. There has been an increased recognition of the
importance of PROMs generally, with concurrent
emphasis on the patient experience as a fundamental
component of quality of care. PROMs as defined by the
FDA are “measurement[s] based on a report that comes
directly from the patient about the status of a patient’s
health condition without amendment or interpretation of the patient’s response by a clinician or anyone
else.” [12] PROMs are patient-generated and patientcentered health data, are measures of care delivery,
evaluate patients’ symptoms, functional status, health
related quality of life, satisfaction with care, and provide a holistic view of the patient experience [13, 14].
While PROMs have traditionally been used as research
tools, they are now recognized as meaningful clinical
data elements, which may in certain instances be more
accurate than those assessed by clinicians [15, 16].
PROMs have been shown to support clinical improvements and positively impact patients in several fields
[14, 17–21]. In addition, preliminary data has demonstrated that PROMs may have an overwhelmingly positive impact in gender-affirming surgery as well [22].
Moreover, the TGNB community desires high-quality,
long-term outcome data [23]. PROMs are especially
necessary in reconstructive surgery given the challenge in evaluating short and long-term outcomes and
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quality. Reconstructive surgery is a complex journey
for a patient and is purely patient-driven; PROMs will
ensure that this journey is patient- centered at each
step including the initial consultation, decision-making
process, surgery, and perhaps most importantly, outcome reporting and measurement.
While wide agreement for the need for PROMs in gender-affirming care exists [24, 25], there are many challenges to their development and implementation [26].
Questions such as how data should be most effectively
collected, visualized, shared, and used to improve quality have limited the routine use of PROMs in clinical care
[21]. Surmounting these challenges begins by considering
the benefit of PROMs at the patient, provider, and system
levels [27]. At the patient level, PROMs can help patients
undergoing genital gender-affirming surgery develop
realistic expectations. In addition, PROMs provide an
opportunity to understand patients’ priorities and enable
them to become fully informed about benefits, risks, and
available options much earlier in the process of seeking
genital gender-affirming surgery. The routine collection of PROMs for patients undergoing genital genderaffirming surgery and their utilization in clinical practice
can facilitate the provision of a roadmap for patients at
each step on this journey. Ultimately, counseling with the
use of PROMs can inform patients’ decision regarding
whether to have surgery and which surgery to have (e.g.,
metoidioplasty vs. phalloplasty).
At the provider level, there is evidence that PROMs
improve patient and physician satisfaction, increase
workflow efficiency, and enable critical discussions [28].
PROMs help enhance both patient and provider satisfaction by helping physicians set appropriate expectations
regarding patients’ outcomes. PROMs can also improve
relationships and communication between physicians
and patients as surgeons gain better understanding of
patients’ priorities and desired outcomes from surgery
[28]. The availability and utilization of PROMs may
greatly influence the success of surgery and potentially
avoid the need for revision surgery, which is beneficial
to the patient and the provider. The success of surgery is
highly dependent on an individual patient’s values and
preferences; a physicians’ definition of success may be
highly divergent from a patients’ definition. PROMs magnify the individuals’ voice and thereby emphasize and
facilitate, for the provider, a patient- centered model of
care. This patient-centered model of care, facilitated in
part by PROMs, portends higher chances of success for
the patient. It also gives the surgeon and team an opportunity to understand what is important to their patients.
The use of a PROM tool in this context may be a segue
to the development and use of tools to measure patient
reported experience measures as well, which would
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further improve patients’ experience of gender-affirming
surgery [29].
Finally, at the system level, one can use PROMs as a
quality metric [26]. Distinct from clinical outcomes,
PROMs can be used to measure structures, processes,
and outcomes of health care and thereby, can improve
quality of care at each step and in several ways [30].
PROM data can be used to evaluate variation in patient
care—specifically, variation in the “best” outcomes from
the patient’s perspectives and subsequently, areas for
quality improvement. This can thereby lead to modified processes to improve outcomes and quality. PROMs
focus on the effectiveness and experience of care, both
of which are essential components of quality. Incorporating PROMs facilitates shared decision-making, which
also improves quality of care. Additionally, PROMs have
the unique ability to capture two additional major components of clinical care provision and quality—provider
accountability and performance measurement. The
potential of collaborative quality improvement among
providers in this setting is vast. At the policy level,
PROMs are fundamental for a transition from volume
to value-based healthcare reform. Validated PROMs
may also contribute to advocacy efforts for wider coverage and policies that serve transgender and non-binary
patients. In this context, validation is important and
refers to a PROM tool, which measures what it intends
to measure in the target population [12]. PROMs have
been and are currently used in genital gender-affirming
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surgery research, though they are not validated for use
in transgender and non-binary populations nor are they
specific for genital gender-affirming surgery [25].
The primary role of PROMs is to capture the patients’
voice; given this, amplification of the patient’s voice at the
forefront of PROM development is crucial. Figure 1 demonstrates a conceptual model for patient- engagement in
PROM development; it is critical to have a conceptual
framework to guide PRO measurement and assessment
[31]. We plan to magnify the patients’ voices at each stage
of development of PROMs for genital gender-affirming surgery. We propose early engagement with members of the transgender and non-binary communities
in a Community-Based Participatory Research model.
Engagement and collaboration with the TGNB community is fundamental in development of PROMs that are
meaningful and relevant to the TGNB community and
most importantly it will illuminate that which is often
invisible—the patient perspective. Through engagement
with LGBTQ community health centers, we are conducting focus group sessions for patients who will undergo
or who have undergone phalloplasty, vaginoplasty, and
metoidioplasty to gain a deep and detailed understanding of goals, experiences, quality of life, expectations,
and aspirations. Qualitative analysis will then lead to
convergent themes as depicted in Fig. 2. Members of
the transgender and non-binary community are leading or co-leading the focus group sessions. From initial
discussions, dialogue, and thematic analysis, we will
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Fig. 2 Potential themes, items, and domains resulting from community-based participatory research model of PROM tool development in genital
gender-affirming surgery

generate a pool of potential items for a PROM tool. This
tool will then be rigorously vetted by the transgender and
non-binary community members via a modified Delphi
method, an iterative process whereby through data collection, analysis, and interpretation, the item pool is
further modified with repeat in the cycle until there is
agreement [32]. This enables and prioritizes PROMs that
align with actual patient outcomes; this is divergent from
the current outcome measurements, which prioritize
surgical opinion. Only once agreement and homogeneity are reached amongst experts including TGNB focus
group participants, TGNB community partners, qualitative researchers, and genital gender-affirming surgeons
will decisions be made on items for the final tool, which
would encompass domains (e.g., sexual, urinary, quality
of life). This process will refine and finalize the tool which
will then undergo rigorous validation testing. The final
component of Figs. 1 and 2 depict the potential outcomes
and areas of improvement from utilization of this PROM
tool, including quality improvement, satisfaction, value,
and shared decision making.

Conclusion
PROMs for genital gender-affirming surgery are long
overdue. Through intensive community engagement, we
aim to develop PROMs with the transgender and nonbinary community and inform the process of patient-centered care to serve transgender and non-binary patients.
If surgeons who provide essential gender-affirming surgical care embrace the opportunity to be early adopters of

PROMs, we can transform patient- centered care by making it a reality for transgender and non-binary patients.
Abbreviations
PRO: Patient reported outcomes; TGNB: Transgender and non-binary.
Acknowledgements
We would like to thank members of the transgender and non-binary com‑
munity for their partnership in this work.
Author contributions
N.A.M., A.R., C.B.—original draft, all authors—editing and revising. All authors
read and approved the final manuscript.
Funding
The project described was supported by the National Center for Advancing
Translational Sciences (NCATS), National Institutes of Health, through Grant
Award Number 2KL2TR001446-06A1 (NAM). The content is solely the respon‑
sibility of the authors and does not necessarily represent the official views of
the NIH.
Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Urology, NYU School of Medicine, New York University, 221
East 41st Street, New York, NY 10017, USA. 2 Department of Population Health,

Agochukwu‑Mmonu et al. Journal of Patient-Reported Outcomes

(2022) 6:39

NYU School of Medicine, New York, NY, USA. 3 Department of Medicine, NYU
School of Medicine, New York, NY, USA. 4 Callen-Lorde Community Health
Center, New York, NY, USA. 5 Department of Plastic and Reconstructive Surgery,
NYU School of Medicine, New York, NY, USA. 6 Department of Medicine, Univer‑
sity of Michigan, Ann Arbor, MI, USA. 7 Department of Public Policy, University
of Michigan, Ann Arbor, MI, USA.
Received: 8 June 2021 Accepted: 2 April 2022

References
1. Flores AR, Herman J, Gates GJ, Brown TNT (2016) How many adults iden‑
tify as transgender in the United States?
2. Byne W, Karasic DH, Coleman E et al (2018) Gender dysphoria in adults:
an overview and primer for psychiatrists. Transgend Health 3(1):57–70
3. Dhejne C, Öberg K, Arver S, Landén M (2014) An analysis of all applica‑
tions for sex reassignment surgery in Sweden, 1960–2010: prevalence,
incidence, and regrets. Arch Sex Behav 43(8):1535–1545
4. Sutcliffe PA, Dixon S, Akehurst RL et al (2009) Evaluation of surgical proce‑
dures for sex reassignment: a systematic review. J Plast Reconstr Aesthet
Surg 62(3):294–306 (discussion 306-298)
5. Berli JU, Knudson G, Fraser L et al (2017) What surgeons need to know
about gender confirmation surgery when providing care for transgender
individuals: a review. JAMA Surg 152(4):394–400
6. Colebunders B, Brondeel S, D’Arpa S, Hoebeke P, Monstrey S (2017) An
update on the surgical treatment for transgender patients. Sex Med Rev
5(1):103–109
7. Canner JK, Harfouch O, Kodadek LM et al (2018) Temporal trends in
gender-affirming surgery among transgender patients in the United
States. JAMA Surg 153(7):609–616
8. Djordjevic ML, Bizic MR, Duisin D, Bouman MB, Buncamper M (2016)
Reversal surgery in regretful male-to-female transsexuals after sex reas‑
signment surgery. J Sex Med 13(6):1000–1007
9. Bodlund O, Kullgren G (1996) Transsexualism–general outcome and
prognostic factors: a five-year follow-up study of nineteen transsexuals in
the process of changing sex. Arch Sex Behav 25(3):303–316
10. Boas SR, Ascha M, Morrison SD et al (2019) Outcomes and predictors
of revision labiaplasty and clitoroplasty after gender-affirming genital
surgery. Plast Reconstr Surg 144(6):1451–1461
11. Frohard-Dourlent H, MacAulay M, Shannon M (2020) Experiences of
surgery readiness assessments in British Columbia. Int J Transgend Health
21(2):147–162
12. (2006) Guidance for industry: patient-reported outcome measures: use
in medical product development to support labeling claims: draft guid‑
ance. Health Qual Life Outcomes 4:79
13. Locklear TD, Hudson KE, Mularski RA, Hills MT, Cope EL, Wahba S, Zirkle
M, Kripalani S, on behalf of the PCORnet PRO Task Force (2015) Reaching
consensus on patient-centered definitions: a report from the patientreported outcomes PCORnet Task Force
14. LeBlanc TW, Abernethy AP (2017) Patient-reported outcomes in cancer
care—hearing the patient voice at greater volume. Nat Rev Clin Oncol
14(12):763–772
15. Basch E, Iasonos A, McDonough T et al (2006) Patient versus clinician
symptom reporting using the National Cancer Institute common termi‑
nology criteria for adverse events: results of a questionnaire-based study.
Lancet Oncol 7(11):903–909
16. Atkinson TM, Li Y, Coffey CW et al (2012) Reliability of adverse symptom
event reporting by clinicians. Qual Life Res 21(7):1159–1164
17. Little P, Everitt H, Williamson I et al (2001) Preferences of patients for
patient centred approach to consultation in primary care: observational
study. BMJ 322(7284):468–472
18. Chang SS, Movsas B (2021) How vital are patient reported outcomes? J
Natl Cancer Inst 114:347–348
19. Cappelleri JC, Stecher VJ (2008) An assessment of patient-reported out‑
comes for men with erectile dysfunction: Pfizer’s perspective. Int J Impot
Res 20(4):343–357
20. Baradaran N, Hampson LA, Edwards TC, Voelzke BB, Breyer BN (2018)
Patient-reported outcome measures in urethral reconstruction. Curr Urol
Rep 19(7):48

Page 5 of 5

21. Baumhauer JF (2017) Patient-reported outcomes—Are they living up to
their potential? N Engl J Med 377(1):6–9
22. Massie JP, Morrison SD, Smith JR, Wilson SC, Satterwhite T (2017) Patientreported outcomes in gender confirming surgery. Plast Reconstr Surg
140(1):236e–237e
23. Four corners: health research priorities among transgender and nonbi‑
nary communities (2021)
24. Barone M, Cogliandro A, Di Stefano N, Tambone V, Persichetti P (2017)
A systematic review of patient-reported outcome measures following
transsexual surgery. Aesthetic Plast Surg 41(3):700–713
25. Dy GW, Nolan IT, Hotaling J, Myers JB (2019) Patient reported outcome
measures and quality of life assessment in genital gender confirming
surgery. Transl Androl Urol 8(3):228–240
26. Squitieri L, Bozic KJ, Pusic AL (2017) The role of patient-reported outcome
measures in value-based payment reform. Value Health 20(6):834–836
27. Basch E (2017) Patient-reported outcomes—harnessing patients’ voices
to improve clinical care. N Engl J Med 376(2):105–108
28. Rotenstein LS, Huckman RS, Wagle NW (2017) Making patients and doc‑
tors happier—the potential of patient-reported outcomes. N Engl J Med
377(14):1309–1312
29. Black N, Varaganum M, Hutchings A (2014) Relationship between patient
reported experience (PREMs) and patient reported outcomes (PROMs) in
elective surgery. BMJ Qual Saf 23(7):534–542
30. Basch E, Spertus J, Dudley RA et al (2015) Methods for developing
patient-reported outcome-based performance measures (PRO-PMs).
Value Health 18(4):493–504
31. Rothman ML, Beltran P, Cappelleri JC, Lipscomb J, Teschendorf B (2007)
Patient-reported outcomes: conceptual issues. Value Health 10(Suppl
2):S66-75
32. Powell C (2003) The Delphi technique: myths and realities. J Adv Nurs
41(4):376–382

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

