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INTRODUCTION
Surgical transition is achieved through gender-

affirming surgery (GAS), recognized as medically neces-
sary procedures by the World Professional Association 
for Transgender Health.1 Within the transgender and 
gender diverse (TGD) umbrella, some gender identities 
fall within the “gender binary” (ie, “man” or “woman”), 

whereas others are “gender diverse” or “nonbinary.” 
Although important discourse currently exists regarding 
this terminology, the current article will use “nonbinary” 
as the umbrella term to incorporate all gender identities 
that fall outside the binary identities of “(cis/trans) man” 
and “(cis/trans) woman.” The most common GAS among 
TGD individuals who were assigned female at birth is “top 
surgery,” which typically involves bilateral mastectomies 
± nipple grafting ± contouring. Despite being medically 
necessary and highly desired by transmasculine individu-
als, patients seeking top surgery continue to experience 
significant barriers to accessing care, including prejudice, 
lack of social supports, financial stability, and lack of phy-
sicians who are educated about or comfortable providing 
care for TGD patients.2

As the medical community’s understanding of trans-
gender healthcare has grown in recent years, the literature 
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on nonbinary-specific healthcare and patient experiences 
remains sparse. Specifically, understanding the medical 
experiences of nonbinary patients with respect to surgical 
transition is a highly necessary direction of investigation.3 
Moreover, it is recognized that the current field of GAS is 
largely centered around the gender binary, which creates 
a need for closer examination and comparison of nonbi-
nary and gender diverse individuals.4

The current body of literature on TGD health often 
does not severalize binary and nonbinary identities, 
although more recent studies are beginning to do so.5 
Such studies tended to show greater health disparities in 
nonbinary populations.6 At the primary care level, it has 
been shown that nonbinary patients are disproportion-
ately affected by a lack of understanding of their identi-
ties and experiences from healthcare providers.7 At the 
surgical care level, a recent literature review showed dif-
ferential surgical preferences in terms of nipple size and 
placement between binary and nonbinary patients.8 We 
believe more insight in regards to patient access, surgical 
goals, and interactions with the surgical center is crucial 
for guiding improvements to top surgery access and GAS 
infrastructure at large. Therefore, the aim of our mixed-
methodology survey was to further characterize, compare, 
and contrast the experiences of binary and nonbinary 
TGD patients undergoing top surgery.

METHODS

Study Design
A single-center cross-sectional survey study was con-

ducted at Women’s College Hospital in Toronto, Canada. 
Women’s College Hospital is one of two major provid-
ers of gender-affirming surgery in Ontario, performing 
approximately 180 top surgery procedures per year. The 
survey was developed by members of the research team 
who have lived experience as TGD individuals and incor-
porated relevant questions based on existing literature, 
such as common barriers to accessing top surgery and 
anonymous feedback from study participants within the 
first month of study launch.2 The study and survey were 
approved by the hospital’s research ethics office before 
study initiation.

Eligible participants included all assigned-female-at-
birth gender-affirming top surgery patients who received 
their preoperative consultation between January 2022 
and January 2023. They were consented to participate 
during this preoperative consultation appointment, and 
subsequently contacted by email to complete the sur-
vey, which was completed privately in their own time to 
reduce bias. All participants ultimately underwent top sur-
gery. The data were then cross analyzed with participant 
demographics to identify any differential barriers between 
subgroups, particularly that between patients with binary 
versus nonbinary identities.

Study Procedures
The survey consisted of six sections with a total 

of 47 optional questions, incorporating a mixture of 

single-select, multi-select, and textbox response formats 
(See survey, Supplemental Digital Content 1, which shows 
the six-section survey used in this study. http://links.lww.
com/PRSGO/D525). The sections were: “Demographics”; 
“Engaging with the Self,” relating to one’s initial interest 
in top surgery; “Engaging with the Community Healthcare 
System,” relating to one’s nonsurgical care team; “Engaging 
with the Government and Funding”; “Engaging with the 
Surgical Center”; and “Barriers.” Demographic data was col-
lected, which included sex assigned at birth, self-identified  
gender, self-identified ethnicity, self-identification as a 
person of color. Ethnoracial data were collected for an 
intersectional lens of data analysis, as racialized individu-
als disproportionately experience healthcare disparities 
as well.9,10 Both quantitative and qualitative data were 
collected. This data included experiences with funding 
pathways, surgical goals, barriers experienced, perceived 
shortcomings of the current top surgery landscape, and 
suggestions for improvement to the current top surgery 
care model. To reduce bias, the survey only asks par-
ticipants about barriers if they respond “yes” when asked 
whether they feel they experienced any barriers in their 
top surgery journey.

Study data were collected via an electronic data 
capture tool called Research Electronic Data Capture 
(REDCap).11,12 REDCap is a secure, web-based software 
platform designed to support data capture for research 
studies, providing (1) an intuitive interface for validated 
data capture; (2) audit trails for tracking data manipula-
tion and export procedures; (3) automated export proce-
dures for seamless data downloads to common statistical 
packages; and (4) procedures for data integration and 
interoperability with external sources. All survey responses 
were anonymized and kept confidential within the team of 
investigators.

Sample Size
We aimed for an ideal sample size of 100 viable 

datasets for analysis with at least 14 nonbinary partici-
pants, as this was a previously reported proportion of 
nonbinary individuals within the top surgery patient 
population.13

Takeaways
Question: What are the experiences of transgender and 
gender diverse patients seeking top surgery, and how do 
they compare between binary and nonbinary individuals?

Findings: Binary and nonbinary patients experience bar-
riers to top surgery, but those experienced by nonbinary 
patients more often involve prejudice and poor represen-
tation. Nonbinary patients also have greater variability in 
surgical goals.

Meaning: When offering top surgery, it is important to 
understand the nonbinary identity and its distinctness 
from binary transgender identities. Discussing specific 
surgery goals and offering top surgery options beyond 
bilateral mastectomy with nipple grafting is critical.

http://links.lww.com/PRSGO/D525
http://links.lww.com/PRSGO/D525
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Statistical Methodology
This study used mixed methodology.14 Unpaired t tests 

were performed to assess for any differences between 
the binary group versus the nonbinary group regarding 
discrete responses. Significance was defined as a P value 
less than or equal to 0.05 and a confidence interval that 
does not span the number zero. Missing data points were 
excluded from analysis. All statistical analyses were con-
ducted in RStudio.15 Qualitative analysis involved summa-
tive content analysis and descriptive analysis of free-text 
responses.16

RESULTS

Demographics
Of 145 surveys sent, a total of 108 completed 

responses were received, with 37 patients self-identifying 
as binary transgender and 71 as nonbinary. This entails 
a satisfactory response rate of 74%. The demographic 
factors between the two groups were overall comparable 
(Table 1). The main differences were that significantly 
more binary patients were receiving gender-affirming 
hormone therapy compared with nonbinary patients 
[95% versus 51%, 95% confidence interval (CI) −0.58% 
to −0.30%; P < 0.001].

As well, the nonbinary patient group was slightly older 
at the time of surveying (30.90 ± 9.6 versus 25.54 ± 8.2 
years old respectively, 95% CI, 1.85%–8.87%; P = 0.003) 
and had higher median education level (bachelor’s 
degree versus high school diploma; 95% CI, −1.32% to 
− 0.56%; P < 0.001), median personal income ($20k–30k 
versus $10k–15k; 95% CI, 0.66%–2.88%; P = 0.002), and 
median family income ($60k–80k versus $30k–40k; 95% 
CI, 0.25%–2.93%; P = 0.02; Table 2). There was no differ-
ence in terms of having comorbidities, having disabilities, 
not speaking English as a first language or self-identifying 
as a person of color.

Surgical Goals
The survey collected discrete and qualitative data 

regarding surgical goals with 64 nonbinary and 35 binary 
respondents. Five specific goals were listed as discrete 
data, namely “flat chest,” “masculine chest,” “stop bind-
ing,” “smaller chest,” and “no specific goal” (Fig. 1). 
Significantly more binary patients desired a masculine 
chest (95% CI, 0.19–0.53; P < 0.001) and to stop binding, 

or stopping the use of a chest binder (95% CI, −0.15 to 
−0.02; P = 0.01). Significantly more nonbinary patients 
versus zero binary patients desired a smaller chest (95% 
CI, 0.03–0.41; P = 0.02). Four nonbinary and zero binary 
patients had no specific goal (95% CI, −0.11 to −0.001;  
P = 0.05). Both groups equally desired a flat chest (95% 
CI, −0.25 to 0.14; P = 0.5).

Seven binary and 27 nonbinary patients entered free-
text responses regarding their surgical goals (Fig. 2). 
All binary responses desired a masculine chest and 71% 
desired to “pass.” Nonbinary patients expressed more vari-
able and differential surgical goals.

Barriers
Both cohorts experienced barriers; however, signifi-

cantly more nonbinary patients encountered barriers 
(73% versus 50%; 95% CI, 0.02–0.44; P = 0.03; Table 1). 
A total of 71 nonbinary and 37 binary respondents 
elaborated on their barriers. The 2 groups similarly 
ranked the 3 most impactful barriers as “lack of fund-
ing or high cost,” “long wait times within the healthcare 
system” before surgical referral, and “long wait times 
to access surgery” after referral (Fig. 3). Nonbinary  
patients were disproportionately affected by diffi-
culty finding a TGD-competent community physician  
(95% CI, −3.88 to −0.91; P = 0.002), lack of TGD-
competent surgeons (95% CI, −2.40 to −0.38; P = 0.008), 
prejudice and/or unfair treatment from surgical cen-
ter staff (95% CI, −3.51 to −0.39; P = 0.02), community 
healthcare providers (95% CI, −2.67 to −0.11; P = 0.03), 
and employment concerns (95% CI, −4.28 to −0.79;  
P = 0.005).

Significantly fewer nonbinary patients found the 
available top surgery information and resources person-
ally applicable (68% nonbinary versus 89% binary; 95% 
CI, −0.39 to −0.03; P = 0.02; Tables 2 and 3). The top 3 
reasons were that the resources did not represent their 
body type (55%), gender identity (50%), and surgical 
goals (41%).

Only 91% of nonbinary patients were able to access all 
the different types of healthcare providers they wanted to, 
compared to 100% of the binary cohort (95% CI −0.16 to 
−0.02; P = 0.01). Patients identified a lack of primary care 
providers comfortable with gender-affirming care, endo-
crinologists, psychiatrists, and any physicians who have 
lived experience as 2SLGBTQ+.

Table 1. Demographic Information between Nonbinary and Binary Cohorts
Demographic Information Nonbinary (n = 71) Binary (n = 37) P 95% CI

Age (mean ± SD) 30.9 ± 9.6 25.5 ± 8.2 0.003 1.85–8.87
On hormone therapy 51% (36/71) 95% (35/37) <0.001 −0.58 to −0.30
Has comorbidities 22% (13/71) 9% (3/37) 0.09 −0.02 to 0.28
Has disabilities 55% (39/71) 68% (25/37) 0.42 −0.44 to 0.19
English as a second language 1% (1/71) 3% (1/37) 0.67 −0.05 to 0.07
Person of color 10% (7/71) 6% (2/71) 0.23 −0.19 to 0.05
Experienced barriers 73% (46/71) 50% (17/37) 0.03 0.02– 0.44
Geographical barrier 31% (21/71) 36% (13/37) 0.60 −0.25 to 0.15
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Thirty-nine patients (n = 32 nonbinary, n = 7 binary) 
entered free-text responses regarding barriers they faced 
(Fig. 4). Here, both cohorts endorsed facing barriers 
relating to financial support, physician education and 
supportiveness, strict body mass index criteria, disability 
or comorbidity, funding wait time, and surgical wait time. 
Three barriers uniquely endorsed by nonbinary patients 
related to communication and transparency, public edu-
cation and supportiveness, and transportation.

Seventy patients entered free-text responses for sug-
gested improvements to the top surgery system (Fig. 5). 
Both cohorts expressed desire for increased financial sup-
port, improved physician education and supportiveness, 
better accommodation for disabilities or comorbidities, 
simplified application process, reduced wait times, better 

communication and transparency, improved public edu-
cation and supportiveness, transportation support, more 
GAS programs and surgeons, and more social support 
systems. Two items were uniquely expressed by nonbinary 
patients: eliminate body mass index criteria, and more 
patient autonomy.

DISCUSSION
Overall, the nonbinary and binary cohorts were demo-

graphically comparable, except the nonbinary patients 
tended to be older, with the average age being around 
31 versus 26. This small difference in average age may 
reflect the fact that nonbinary individuals often require 
a longer journey from self-discovery to reaching surgical 

Table 2. Socioeconomic Information between Nonbinary and Binary Cohorts
Socioeconomic Information Nonbinary (n = 71) Binary (n = 37) P value 95% CI

Level of education Bachelor’s High school <0.001 -1.32 to -0.56
Personal income $20–30k $10k–15k 0.002 0.66–2.88
Household income $60k–80k $30–40k 0.02 0.25−2.93
Government insurance 93% 94% 0.86 -0.12 to 0.10
Private insurance 17% 30% 0.18 -0.32 to 0.06
Additional funding 29% 29% 0.97 -0.20 to 0.19
Funding application issues 17% 10% 0.35 -0.08 to 0.23
Paying out of pocket 98% 94% 0.34 -0.05 to 0.13

Fig. 1. Graph showing differential surgical goals between binary (left) vs nonbinary (right) tGD patients. 
Significant between-group differences are denoted with asterisks over the bar of greater value. *P = 
0.000063; 95% ci, 0.189–0.529. **P = 0.013; 95% ci, − 0.151 to − 0.0182. ***P = 0.022; 95% ci, 0.0334–
0.412. ****P = 0.045, 95% ci − 0.111 to −0.00137.
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care, compounded by the many factors identified in this 
study including a lack of representation in the available 
top surgery resources, lack of understanding and support 
from healthcare providers and family, and a lack of aware-
ness that nonbinary options for top surgery exist beyond 
bilateral mastectomy with free nipple grafting. The older 
age and higher income may be why nonbinary patients 
reported significantly greater impact from employment 
concerns such as taking time off work. More established 
financial commitments may make time off for surgical 
recovery less feasible.

The nonbinary cohort (n = 71) was more populous 
than the binary cohort (n = 37), which is a higher pro-
portion than the 13% previously described for gender- 
affirming top surgery patient populations.13 Several  
factors likely contributed to this. Firstly, the “13%” 
from literature referred to the proportion of nonbinary 
patients in the top surgery population, but the propor-
tion of nonbinary individuals in the community is often 
much higher, such as an estimated 40% in Canada.17 It 
may be that more nonbinary patients are now seeking top 
surgery than before. As well, many nonbinary participants 

Fig. 2. table showing sample free-text responses for binary (left) vs nonbinary (right) patients in response to the prompt “if you wish to do 
so, please elaborate on the outcome you had in mind.” For goals with no endorsers in one patient group, “--” denotes a null value.
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stated in their open text responses that they felt underrep-
resented in the current top surgery landscape and were 
excited to contribute to research that gave them visibility. 
Similarly, it may be that individuals with negative experi-
ences feel more compelled to share their experiences. 
Indeed, the data show that although both groups experi-
ence barriers, nonbinary participants tend to face more 
and different barriers compared with binary participants. 
Moreover, this apparent increase in nonbinary-identifying 
patients further supports the need for better understand-
ing of this community.

It must be emphasized that gender identities are not 
rigid categories. Fluidity exists among TGD individuals 
in terms of one’s preferences, gender expression, and 
personal circumstance. As such, not all TGD individuals 
desire GAS, and those who do may have different goals 
than others of their same gender. In terms of overarch-
ing trends among binary and nonbinary cohorts, the data 
show that binary transmasculine patients tend to desire a 

more “cisgender passing” chest, or a chest that would be 
congruent with one found on someone who was assigned 
male sex at birth. Of course, as the data capture, some 
nonbinary patients also desire a cisgender-passing “male” 
chest. In fact, the nonbinary cohort demonstrates greater 
variability in surgical goals. Common goals for many non-
binary patients include removal of the nipples, to “just 
remove the breasts” and to no longer be perceived as 
feminine. Moreover, the desire to reduce but still preserve 
some breast tissue was exclusive to the nonbinary cohort, 
alongside the goal of “flexibility.” That is, being able to 
augment one’s chest using brassieres or flatten one’s 
chest using binders after breast reduction surgery with 
or without nipple preservation. Many nonbinary patients 
reported not having a specific surgical goal (Fig. 4). One 
such patient elaborated that they “didn’t have an outcome 
in mind because everything you see, 99% of the time, is on 
thin bodies.” Others commented that the resources avail-
able to them did not address their desires for fluidity, such 

Fig. 3. Graph showing the ranked impact of different barriers under four categories: financial, social, community healthcare, and surgical 
center. Data for binary patients are on the left, nonbinary on the right. Greater significance is shown toward the right of the divergence, 
in warmer colors. lesser significance is shown toward the left in blues. *P = 0.0049; 95% ci, −4.28 to −0.787. **P = 0.0018; 95% ci, −3.87 to 
−0.905. ***P = 0.033; 95% ci, −2.67 to −0.112. ****P = 0.0076, 95% ci, −2.40 to −0.380. *****P = 0.015; 95% ci, −3.51 to −0.387.

Table 3. Discrete (“Yes” or “No”) Information Regarding Healthcare Experiences between Nonbinary and Binary Cohorts
Healthcare Experience Nonbinary (n = 71) Binary (n = 37) P 95% CI

Accessed all provider roles 91% 100% 0.01 -0.16 to -0.02
Found resources applicable 68% 89% 0.02 -0.39 to -0.03
Felt was own expert 21% 17% 0.60 -0.10 to 0.18
Found providers supportive 93% 89% 0.37 -0.05 to 0.13
Aware of referred hospital 75% 85% 0.24 -0.26 to 0.07
Had choice of hospital 60% 63% 0.78 -0.23 to 0.18
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as reducing breast tissue to “bind on [masculine] days, but 
still keep the tissue so I could wear a pushup on [feminine] 
days.” These findings reflect a possible need for greater 
diversity in body types and surgical goals represented in 
top surgery visual materials provided by surgeons. These 
data contribute to better evidence-based understanding 
of the broad trends in binary and nonbinary top surgery 
goals. This understanding may be beneficial in developing 
a clinical heuristic when working with TGD patients, but it 
is not to displace the criticality of tailoring each surgery to 
the individual patient.

The expansiveness of nonbinary identities likely con-
tributes to the barriers they face. The barriers dispropor-
tionately affecting nonbinary patients centered on the gap 
in physician competency with nonbinary identities, namely 
prejudice from healthcare providers in the community 

and the surgical center, difficulty finding healthcare pro-
viders familiar with nonbinary healthcare, and a lack of 
surgeons knowledgeable in gender-affirming care for non-
binary people. Aptly, many qualitative responses called 
for more physician competency training regarding TGD 
healthcare, especially regarding nonbinary identities. 
Better understanding of TGD identities and the nuances 
would facilitate more accurate conversation around differ-
ential patient needs and surgical goals.

Other gaps in the system perceived by patients include 
a need for increased government funding. This included 
funding for more GAS centers and/or surgeons who offer 
GASs to reduce wait times and, since some patients needed 
to travel between cities to receive top surgery, geographi-
cal barriers. Funding of at-home supports postoperatively 
for those without social supports was desired as well.

Fig. 4. table showing sample free-text responses for binary (left) and nonbinary (right) patients in 
response to the prompt “if you wish to do so, please elaborate on any other barriers to top surgery that 
you experienced.” For barriers with no endorsers in one patient group, “--” denotes a null value. 
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Many participants also desired better insurance cover-
age. In many scenarios, insurance coverage for surgery 
is not totally inclusive. Travel costs, accessory costs (eg, 
postoperative binder garments), and liposuction are often 
excluded from coverage.

Another important point of improvement highlighted 
by patients is confusion regarding the process of accessing 
top surgery. Some patients found that awareness regard-
ing top surgery is currently lacking in many communities 
such that some patients did not know top surgery was an 
available treatment option for their gender dysphoria. 
Additionally, patients reported being unaware of who to 
speak to about wanting top surgery or getting a referral. 
Some patients reported that their primary care providers 
were also unfamiliar with the surgical referral process for 
top surgery or even where the surgical centers are or what 
varieties of top surgery exist. Better community outreach 
and public education by surgical centers or surgeon edu-
cators, as well as incorporating TGD healthcare in stan-
dard medical school curricula would likely improve this 
phenomenon. The creation of a step-by-step guideline 
on top surgery surgical referral, as well as a centralized 
platform hosting credible information regarding top sur-
gery, by surgical centers offering these procedures was 
suggested by participants as well. Given the survey data, 
it is therefore crucial to keep nonbinary patients in mind 
when creating such platforms or resources, to give repre-
sentation which is currently lacking in existing resources. 
Representation of patients with different body mass 
indexes and body types is also necessary.

Our study has some limitations. Although we are elu-
cidating patient barriers to top surgery, we do rely on 
patients who ultimately were able to access top surgery 
despite the barriers they faced. This limitation is likely a 
confounding variable for our finding that 91% of nonbi-
nary and 100% of binary patients accessed all the types 
of healthcare providers they desired. For future inves-
tigations, we would need to expand the survey distribu-
tion to reach people beyond surgical center patients. 
Additionally, this is a single-center study in a metropolitan 
area. Our findings may not encapsulate the experiences 

of patients in more rural areas or accessing other surgical 
centers. However, our findings likely maintain satisfactory 
external validity given that our results reflect the nonbi-
nary population’s disparities echoed in similar literature, 
albeit outside the top surgery context.7,9

In conclusion, our findings may identify an area 
for improvement for healthcare providers regarding 
further education about nonbinary identities. To best 
serve this patient population and minimize their dispro-
portionate barriers to care, it is important for gender-
affirming surgeons and community providers to better 
understand the needs and experiences of nonbinary 
individuals. As well, during the surgical consult, it is 
crucial to clarify the patient’s top surgery goals and 
share possible options beyond the classical “chest mas-
culinization” procedure involving bilateral mastectomy 
and nipple grafting.
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