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ABSTRACT  
As non-binary genders become increasingly prevalent, 
researchers face decisions in how to collect, analyze and 
interpret research participants’ genders. We present two 
case studies on surveys with thousands of respondents, of 
which hundreds reported gender as something other than 
simply women or men. First, Tumblr, a blogging platform, 
resulted in a rich set of gender identities with very few 
aggressive or resistive responses; the second case study, 
online Fantasy Football, yielded opposite proportions. By 
focusing on variation rather than dismissing non-binary 
responses as noise, we suggest that researchers can better 
capture gender in a way that 1) addresses gender variation 
without othering or erasing non-binary respondents; and 2) 
minimizes “trolls’” opportunity to use surveys as a mischief 
platform. The analyses of these two distinct case studies 
find significant gender differences in community 
dimensions of participation in both networked spaces as 
well as offering a model for inclusive mixed-methods HCI 
research.  
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INTRODUCTION  
Demographic questions are standard practice in survey 
methodology; however, the ways that researchers construct 
demographic indicators and analyze and report data are not 
neutral. To use Langdon Winner’s phrase, each of these 
processes “have politics” [77]. Collecting demographic 

indicators is an effort in classifying data into meaningfully 
distinct categories [11].  For the sake of limiting the 
analytical burden on researchers and following established 
convention, demographic categories offer a common 
shorthand for data analyses. However, demographic 
categories are neither neutral nor static. A notable example 
is the U.S. Census Bureau’s recent revision of available 
categories for reporting race [56]. Not only have the 
categories available for selection changed over time, but 
individuals have also reported different races at different 
points in time [12]. In practice, standards and categories 
always create categories of otherness [11].  

Moments of friction or change that push against existing 
classifications often provide opportunities to make taken-
for-granted assumptions perspicuous. In this study, we 
analyze open-ended responses to a basic demographic 
question – a request for respondents’ gender – on two 
unrelated surveys to better understand the range of reactions 
to gender questions phrased to allow non-binary gender 
responses. “Non-binary” refers to people whose genders are 
multiple, fluid, and/or something other than male or female. 
Some but not all non-binary people are also transgender or 
“trans,” defined as “people who move away from the 
gender they were assigned at birth, people who cross over 
(trans-) the boundaries constructed by their culture to define 
and contain that gender” [70]. We identify two trends in our 
open-ended responses: 1) users self-reporting a varied range 
of gender responses and 2) “mischievous responders” 
presumably providing us with bad data for ideological 
reasons. In practice, many researchers omit the “other” 
category from data analysis because it often includes a 
statistically negligible proportion of users but complicates 
analysis. However, statistically negligible populations 
ought not to be excluded from entire fields of research. 
Historically this has occurred with consequences ranging 
from exclusionary to dire [44,58]. In this paper, we begin 
by taking the “other” respondents seriously and consider 
what it means to observe supposedly stable categories – 
such as gender – showing variation, and how to understand 
mischievous responders in our data.  

The available range of gender identities has been the 
subject of ongoing academic, social, and political inquiry. 
Alongside these debates, awareness of the spectrum of 
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gender identities has become increasingly mainstream. As 
researchers fielding surveys in both industry and academic 
settings, we have been attuned to the recent emergence of a 
range of responses to demographic questions asking users 
to identify a gender. This has moved the debates around 
gender identities from an academic, social, and political 
arena into a methodological one as well, raising the 
question: How should HCI researchers assess, analyze, 
interpret, and represent gender in our work? This question 
holds weight in multiple HCI research settings, from 
generative survey to published article, policy report, or 
proprietary product. 

Approaching HCI research questions carefully and 
thoughtfully requires both awareness going into the study 
design, as well as an openness to listening to research 
participants. For researchers studying people in online 
communities, a number of methodological questions arise 
about conveying subjects’ personhood to audiences [33]. 
How are users self-identifying in our surveys? What 
message do our respondents’ convey in response to our 
questions? How does one faithfully represent and 
understand a digital self? We address one such question in 
this work by describing how researchers can reflect the 
diversity within a population by recognizing, taking 
seriously, and reporting self-reported identities. 

BACKGROUND  
In survey research, it is a linguistic challenge to identify a 
category for respondents beyond the gender binary that 
does not “other” them. To “other” someone means to posit 
them as intrinsically different and outside of the norm, 
which can be harmful to marginalized people. We have 
seen survey options such as “non-binary,” “other,” and 
“something else;” however no such option begins to 
approach the level of standardization of the traditionally 
used binary gender question: male or female? [48] notes 
that standards create “intercategorical objects, residual 
categories (such as ‘not elsewhere specified’) and…make 
‘others.’” Using and creating categories may be helpful, but 
is not neutral. Among other characteristics, standards and 
infrastructure are embedded, learned as part of membership, 
linked with conventions of practice, and made visible upon 
breakdown [43,48].  

Standard and pre-determined gender categories and options 
– those that are “baked in” to platforms – reflect dimensions 
of social power and have material consequences for those 
othered and in broader understanding of social variation [9]. 
Because standards and infrastructure by definition work to 
underlie and prop up existing order as heuristic shortcuts 
[11] and mediators of action [12,68], they can continue 
operating relatively durably until upended or broken down. 
Reconstructing or breaking down categories and standards 
is challenging because they reflect and support power 
structures and are often taken for granted [9,11]. While 
boundaries and categories can operate symbolically at the 
individual level, those heuristic boundaries can become 

externalized (and then internalized), scaling up to groups 
[45]. These group-level, or social, categories have the 
consequence of “constraining social action…and 
translate…into identifiable patterns of social exclusion” 
[45]. Because categories create outsiders, and because those 
categories are often “morally fraught” in their consequences 
(with unequally distributed burdens), it is important to 
foreground – or invert – the analytical categories used in 
our creation of knowledge, science, and the products and 
systems they inform [11].  

Gender  and  Survey  Research  
Trans and non-binary people are often made invisible in 
research, which means that they often become invisible in 
culture more broadly [53]. To effectively study a world that 
includes gender-diverse people, researchers cannot use 
binary gender measures [71]. This is important in an HCI 
context because excluding trans and non-binary data or 
people from research often then excludes them from 
information systems, thus negatively impacting their lives 
[36,78]. Trans and non-binary exclusion from surveys 
perpetuate what [36] calls data violence – “the continued 
exclusion from or subjugation of [trans and non-binary] 
populations to information systems that do not represent 
their lives or needs.” In a health context, this erasure makes 
trans and non-binary people seem like an anomaly to health 
systems [4], a feeling which likely also extends to 
sociotechnical systems and HCI research.  

Within the broad category of trans, people’s identities and 
experiences are diverse [3,18]. Even though counting trans 
and non-binary people, as survey research does, can inflict 
rigid categories on a complex population, counting is 
necessary to document how many people fall into this 
vulnerable population [15]. Large numbers demonstrate 
need; thus, counting the trans and non-binary population is 
a first step in improving health [73], rights [21], and 
reducing discrimination [34] for gender minorities. 
Similarly, in an HCI context, trans and non-binary-inclusive 
survey measures are necessary to understand these users 
and thus improve user experiences for gender minorities. 
Yet data analysis and information systems often create new 
ways of defining and containing gender categories [36]. 

Previous literature has identified many complexities in trans 
and non-binary-inclusive survey design, such as: 1) Surveys 
must account for diversity within the population, rather than 
grouping all trans and non-binary people together [2,18]. 2) 
Not all trans and non-binary people will check a 
“transgender” or “other” box [2]. 3) Designating gender-
diverse people as “other” is literally othering [2]. 4) 
Respondents often fit in multiple gender categories, rather 
than only one (e.g., a person may be both male and trans) 
[2]. Ignoring gender complexities not only erases trans and 
non-binary people; it also creates messy and inaccurate data 
[75]. For example, the 2010 U.S. Census used restrictive 
binary gender options to ask about gender, with no custom 



or trans option [15]. As a result, many trans people 
responded by checking neither box, or both boxes [15]. 

Researchers must strive to design for gender complexities 
rather than removing gender minorities from surveys [10]. 
In response to the challenges described above, researchers 
have proposed many for inclusive survey design, including: 
1) Offer responses beyond male/female[59]. 2) Phrase non-
binary gender responses as “something else” instead of 
“other” [3]. 3) Allow participants to choose multiple gender 
options, rather than only one [49]. 4) Acknowledge that sex 
and gender may change over time [75].  

While trans and non-binary people generally appreciated 
inclusive gender options on surveys [60], in some studies, a 
small percentage of cisgender people found such options 
offensive. In [60], two out of 30 cisgender participants 
responded negatively. While two negative responses would 
not cause much disruption, at scale, 7% of cisgender 
respondents reacting negatively would. Several studies [3, 
50] reported zero cisgender participants responding 
negatively to trans and non-binary-inclusive gender 
questions – yet this may be because [49] was conducted in-
person rather than online, and [3] only asked open-ended 
gender questions to trans and non-binary participants. 

Gender  in  Online  Social  Communities:  Tumblr  
Tumblr is a social media blogging site. Users follow blogs 
and see content in their feed. Currently, Tumblr hosts over 
138 billion posts on over 367 million blogs [79]. Tumblr is 
the home of many online communities, including 
communities of LGBTQ people and gender minorities [16]. 
Social media sites have substantial power in determining 
how gender is categorized more broadly in our culture [9]. 
Thus, Tumblr’s reputation as a queer and non-binary-
friendly space [74] is notable. For many users, Tumblr is a 
queer space both in terms of queer theory (which challenges 
dominant gender categories and posits identity as socially 
constructed, fluid, and ambiguous rather than fixed or 
essential [14]) and in terms of being populated by 
queer/LGBTQ communities [16].  

Tumblr’s features and affordances enable trans, queer, and 
non-binary self-expression, and make the site “queer” in 
many different ways [16,17,55,61]. Users’ ability to be 
pseudonymous, maintain multiple identities and blogs, and 
the site’s unstructured, flexible profiles (on which people 
can choose which parts of themselves to display, and how) 
allow people to express non-normative identities [55,61]. 
Tumblr’s visual design enables identity complexity [74], 
and with its tagging system people can denote gender and 
find others with similar genders [17]. Finally, the site 
facilitates nonlinear, impermanent, and multiple trajectories 
of content reblogged across the site and personal narratives 
[16,26,74]. [55] argued that Tumblr blogs help shape 
language and discourse around genders and sexual 
orientations more broadly. Because of its large trans and 
non-binary user base and its “queer” features and 
affordances, Tumblr is a rich source of data about trans and 

non-binary populations [30], and also provides a key survey 
population for researchers who want to include trans and 
non-binary people in their studies. 

HCI researchers have approached trans and non-binary 
gender topics primarily in studies examining how 
Facebook’s gender options enable and constrain self-
presentation for trans and non-binary users. Facebook’s 
initially constraining methods of categorizing non-binary 
genders as all one category denied non-binary visibility 
[40]. In 2015 the site made improvements by allowing users 
to self-identify with any gender they choose, a design 
improvement that was appreciated by many trans and non-
binary people [29]. Yet these increased gender options are 
only at surface level – genders are still coded as binary in 
Facebook’s database [8]. Trans and non-binary Facebook 
users often still have difficulty representing changing and 
fluid gender identities on Facebook, and identity disclosure 
difficulties remain [28,29]. Thus, many trans and non-
binary people use Tumblr, rather than Facebook, as their 
primary social media site [55]. 

Gender  in  Online  Social  Communities:  Fantasy  Sports  
Fantasy Sports is a genre of game that uses data and 
statistics from real-world sporting events – such as games 
played by athletes in the National Football League – to 
populate the content of Fantasy team match-ups. Groups of 
typically 8-12 people, called managers, join together in a 
league to compete for a championship. Each manager drafts 
a roster of individual professional athletes for their fantasy 
team. Typically, a manager can draft from the pool of all 
available professional athletes, regardless of what 
professional team that player is affiliated with. Managers 
then accumulate points based on the performance of all of 
the athletes they had on their roster in their live games each 
week. This experience simulates the role of a professional 
sports team general manager or coach, letting users play the 
fantasy of what is, for many, a dream job. Because it relies 
on data from actual game-play, being a Fantasy manager 
feels more realistic and also involves the day-to-day 
contingencies of professional sport play, such as adjusting 
lineups based on player injuries, speculating on the value of 
young players, and putting one’s own squad head to head 
against a competitor’s team.   

Many users find Fantasy to be a fun pastime, a way to 
supplement or increase their sport fandom, and a way to 
learn more about sports generally [7,23,46,62]. It is 
primarily a platform for competition, but its social 
organization makes it a space for communication and 
relationship maintenance as well [5,63,67].  

In stark contrast to Tumblr’s reputation as a gender-
inclusive and non-binary friendly space, Fantasy Sports 
operate in a traditionally male domain with a specific form 
of dominant, hegemonic masculinity. Indeed, [62] describe 
Fantasy Sports as a “boys’ club”, recognizing women’s 
marginalization across sports consumption and participation 
historically. They describe the ethos of hypermasculinity in 



Fantasy Sport: “for men who think mainstream sport has 
become less deviant and neutered, fantasy sport offers a 
new frontier in which hegemony is both enforced and 
boorish behavior is more likely to be tolerated” [62:438]. 
[20] attribute the hegemony of masculinity in Fantasy 
Sports to its position at the intersection of a number of 
privileged dimensions: users are overwhelmingly young, 
college-educated white men. These studies and others 
identify Fantasy Sports as a realm marginalizing to women 
and the feminine [37,42,46,47]. However, Fantasy Sports 
provide not just a networked space for the display of 
hegemonic masculinity but also a social, interactive leisure 
activity populated by a huge range of increasingly diverse 
users. [80] estimates that over 54 million users currently 
participate in Fantasy sports in the U.S. and Canada alone – 
with diverse motivations [7,22,25,46,62]. This research 
emphasizes that motivations for involvement in Fantasy 
Sports reflects dynamic social dimensions, including 
bonding with friends and family and sharing or applying 
their knowledge about the sports they love  [6,7,25]. The 
body of literature consistently identifies and considers 
gender differences between men and women in Fantasy 
Sports, but there is no mention of any non-binary users in 
any of the studies we reviewed for this project.  

HCI  and  Critical  Theory  
Given this background, we set out to make sense of our 
survey gender data through a new lens. This is in the 
tradition of a methodological re-visit [33], or a return to and 
reflection on data and analysis in light of new information, 
such as a new theoretical approach. Our goals to re-analyze 
the data had interrelated motivations. As both academic and 
industry HCI researchers, a driving principle of our work is 
to better understand the populations we study. As responses 
beyond the binary emerged in our data, we recognized the 
necessity of positing these identifications as important, 
rather than excluding them, to enable a full picture of our 
users’ genders and identities.  

In HCI, as in many other fields, gender is often used as “an 
ineffective proxy for determining some other piece of 
information” [78] because of false assumptions about 
gender’s stability and cohesiveness. Most HCI research 
uses simple gender categories that can erase trans and non-
binary identities [65]. Users are multidimensional, and 
gender is only one category; [13] and [65] argued that HCI 
researchers need to embrace both gender complexity and its 
intersections with other identity facets. HCI needs more 
nuance than a simple understanding of how men and 
women use technologies differently [13]. [32] called for a 
queering of HCI, which can occur through examining 
moments of breakdown between technology design 
decisions and how people actually use technology. Trans 
and non-binary people’s individual histories contain a story 
disruptive to gender [69], which means these users are often 
ignored or rendered invisible by HCI design choices [40]. 
Thus, [40] argued that HCI researchers should study the 
ways systems constitute identities. Feminist HCI, which 

calls for agency, identity, equity, empowerment, and social 
justice, can be important for empowering and advocating 
for non-binary users [31,40]. Questions around whether 
gender categorizations are necessary [19,76] and the 
limitations of categorizing people in sociotechnical systems 
[11] remain vital in HCI research.  

Some of [1]’s feminist HCI methodological positions are 
especially relevant here. A non-binary inclusive research 
design demonstrates a commitment to feminist 
methodology, by taking into account researchers’ and 
participants’ assumptions, commitments, and goals. Our 
suggested approaches demonstrate “an empathic 
relationship with research participants focused on 
understanding their experiences” [1] and require reflexivity, 
as demonstrated in our iterative approach to coding and 
ongoing self-questioning about how to best approach non-
binary inclusion in survey design and data analysis.  

While feminist HCI is not restricted to qualitative or design 
research domains, [1] encourage future work in exploring 
how to “provide the intellectual grounds for a feminist HCI 
quantitative methodology.” In this paper, we bring feminist 
HCI principles into a quantitative methodological realm. As 
we have shown, there is tension in using quantitative 
methods around complex constructs like gender. Yet, this is 
why our work is so important: HCI researchers do 
quantitative work, and often in a gender essentialist 
way. Our recommendations for minority gender-inclusive 
HCI research design enable HCI researchers to achieve the 
rich analyses and equitable, ethical stance that is possible 
when refusing to exclude gender minorities. 

DATA:  CASE  STUDIES  
This authorship team is comprised of researchers at both 
academic and private sector institutions, and our training is 
grounded in the social sciences and HCI research traditions. 
We apply this training to our access to large and varied 
datasets. The corporate umbrella that spans both Tumblr 
and the Fantasy Sports platform facilitated our creation of 
and access to these datasets. Within that umbrella, we 
routinely share our projects and empirical findings, and 
discuss best practices for research, including survey design. 
It was through these interactions that the comparative cases 
emerged as an interesting area of study. The primary 
researcher on the Fantasy Sports dataset was dismayed by 
the trolling or mischievous responders who inundated the 
“gender” data field; the Tumblr researcher was puzzling 
over best practices for making sense of – and avoiding 
othering – the gender field’s range of inputs. We identified 
a key issue: how to ask respondents’ gender in a way that 
reflects diversity and captures the social facts of their lived 
experience while fitting into the context of the community 
being studied, remaining manageable for researchers, and 
minimizing the occurrence of trolling responses.  

As Tumblr and Fantasy Sports are very different 
communities and interest-areas, we focus on one theme that 
1) cuts across both communities, 2) is relevant to gender, 



and 3) appears in both surveys: feelings of social 
connectedness. We present results on gender differences in 
feelings of connectedness within online communities. We 
do not emphasize gender differences around feelings of 
connectedness as empirical results; instead, we present 
them as evidence of our larger argument that it is important 
to include and analyze non-binary gender categories in HCI 
research. Despite the substantive differences between the 
two communities studied, the two data sets had comparable 
numbers of write-in responses to the “gender” question.   

Tumblr  Data    
Our first case study is a survey administered on Tumblr in 
December 2016 and asked about livestreaming behaviors 
and feelings, the results of which are reported elsewhere 
[50]. The gender question was asked as open-ended with 
the label and format: “Gender? (optional): [text box].” 

Fantasy  Football  Data  
The second case study uses data from a survey distributed 
to active Fantasy Football players via email in November 
2016. Fantasy Football is the most popular and diverse – 
including gender diversity – of all of the Fantasy Sports 
[81]. We selected Fantasy Football as our comparative case 
study for this reason and because of the large sample size.  
The survey posed questions on behaviors and practices 
within the product as well as social and relational 
dimensions of those involved in the micro-organizational 
unit of Fantasy Sports known as a league. 

Prior to this survey, we ran a small pilot and asked gender 
in the exact manner of the Tumblr survey: an open text box 
(which we considered to be the most inclusive option). We 
were taken aback by the number of abusive, hateful, and 
frankly disturbing comments we received from the Fantasy 
population. To mitigate abusive responses and our own 
distress (as supported by [52]), we re-launched with fixed 
answer choices plus an open text-box for non-binary 
individuals to self-identify. Thus, the gender question was 
asked, “With which gender do you most closely identify?” 
with response options: “male,” “female,” “decline to 
answer,” and “other (please specify).” We manually coded 
open-ended responses to “other (please specify).”  

METHODS 
Recognizing much diversity in the open-ended responses, 
each researcher went through their respective datasets to 
identify broad themes. We initially identified general 
categories of responses in addition to the wide range of 
gender identities listed, including trolling answers ranging 
from absurd to malicious in content, aggressive responses, 
self-deprecating humor, and political commentary. We then 
developed a coding scheme to code each unique response, 
shown in Table 1. Our initial codes were based on [3]. 
During the coding period, two authors coded 15% of the 
data, discussed any differences, and arrived at a consensus. 
One author coded the remainder of the dataset. We also 
established codes to describe all the additional non-gender 
related commentary in responses. 

Each response could be coded with multiple codes; for 
example “trans feminine” would receive two codes: “trans” 
and “woman.” We then used these gender categories to 
perform a MANCOVA on the two questions related to 
social experiences. In this analysis, our final gender 
categories constitute the independent variable, age is 
included as a covariate, and the answers related to the social 
experiences of livestreaming and hanging out are dependent 
variables.  

FINDINGS    
Our qualitative findings outline a diverse range of non-
binary responses in both the Tumblr and Fantasy Football 
data. Table 1 presents the codes used to manually code the 
gender responses. During coding, we added an additional 
category of non-binary, as this was an overwhelming 
popular response. In devising the final categorizations for 
the quantitative analyses, we grouped “both,” “something 
else,” and “non-binary.” The quantitative results present 
statistically significant differences by gender category 
(women, men, and non-binary) in social dimensions of 
online community participation.  

Qualitative  Analysis  of  Gender  Qualifiers  

Tumblr  
We begin by describing results from the Tumblr survey’s 
gender options (see Table 1). 7922 participants initiated the 
survey, of which one-quarter (N = 2011) left the gender 
field blank. There were 746 responses that fell outside of 
“female / woman / girl / f” and “male / man / boy / m,” of 
which 202 were unique. Each response had on average 1.4 
codes associated to it.  

We next describe each of the codes within the 
“Commentary” theme. Absurd / silly responses included 
items such as “FRAPPUCCINO,” “bagel,” “alien,” “no 

Code categories Codes Tumblr 
count 

Fantasy 
count 

Gender  woman 59 12 
 man 32 251 

both 15 45 
something else 29 45 
non-binary 11 7 

Gender qualifier trans 16 3 
cis 8 1 
demi (incl. partial) 5 1 

Commentary absurd / silly 44 160 
political 
commentary 

8 500 

aggressive 1 109 
unable to code 39 123 

Total codes 
Total unique responses 
Total N 

267 1257 
202 
746 

697 
837 

Table 1. Total number of codes applied to unique responses 
for Tumblr and Fantasy surveys. 



gender only food,” and “A flaming hot cheeto.” Some 
absurd responses may refer to memes; for example, “I’m a 
potato” may refer to one of several memes online. A set of 
absurd responses were similar in that the author also 
identified as male or referred to being male, for example: “I 
IDENTIFY AS A SOCCER BALL~ I’m male.”, 
“Airplane....jk male”, “alpha”, and “meat popsicle.” 

Political commentary tended to be responses to gender in 
society or reactions to the question or the platform, such as: 
“good question,” “Gender does not exist, it’s only an idea 
that society has forced apon[sic.] us.” “Female (but wtf is 
gender anyways),” “female, do I need to list my pronouns? 
because this is a tumblr survey” and “The one where you’re 
born female, and only ever wanted to be a boy because you 
like some girls and because your periods hurt SO bad, but 
basically you’re definitely a girl.” 

There were relatively few aggressive responses in the 
Tumblr dataset – we identified only one. This participant 
described their gender as “attack helicopter,” which we 
classified as aggressive because it stems from a meme that 
ridicules non-binary gender identifications. While it is 
impossible to quantify the actual demographics of online 
trolls, they often present themselves as male, and often 
engage in sexist behaviors and target marginalized 
populations [57]. Toxic communities of anti-feminist trolls 
thrive in some online spaces, where mocking trans and non-
binary gender identities is commonplace [51]. The “I 
Sexually Identify as an Attack Helicopter” copypasta 
initiated and spread throughout some of these spaces, as a 
parody of non-binary gender identities [82]. Online trolling 
mirrors culture  [57], and as such the aggressive nature of 
many of our survey responses points to larger cultural 
tensions around gender classification.  The “unable to 
judge” code was applied to responses such as single letters, 
comments like “?,” “f*uck like I know,” and “*non-
committal wiggly hand gesture*.” The responses in this 
category tended to be unique. 

We included age as a covariate because of recent studies 
[24,64] that found that validity of responses to gender 
questions on large-scale surveys varied with age. Youth 
was associated with a phenomenon of "mischievous 
responders" who intentionally provided falsified or absurd 
responses to survey questions, creating problematic 
findings for the researchers. 

We used Table 1’s codes to ultimately bracket responses 
into three umbrella categories of women (including 111 
responses from cis and trans women and responses such as 
“femme,” “gurl,” “chick,” “born feminine”), men 
(including 181 responses from cis and trans men and 
responses such as “dude,” “boi,” “masc,” and “gentleman”) 
and non-binary (including partial gender, fluid gender, 
agender and many others; see Table 2). Of the 5,835 
Tumblr respondents who reported their gender, 66% were 
women, 26% were men, and 7% were non-binary. Tables 2 
and 3 present responses where at least 2 were identical, 

whereas Table 4 includes unique responses. Variations in 
spelling were grouped; some spelling variations are shown.  

This dataset is interesting for the variety of responses but 
also the large proportion of non-binary responses.  To put 
these proportions into context, trans people (though 
notoriously difficult to count) are considered to be about 
0.6% of the U.S. population [27] and about 35% of trans 
people are non-binary [38]. Though the total number of 
non-binary people is likely much larger than 35% of 0.6% 
(since many non-binary people do not identify as trans), it 
is still probably a small percentage of the U.S. population. 
Thus, the percentage of non-binary respondents on the 
Tumblr survey (7%) is huge compared to what little we 
know about the proportion of non-binary proportions in the 
general population. For the Tumblr data, “non-binary” was 
the largest self-identified category.  

Here we provide explanation of Table 2’s categories. 
Different non-binary people identify as both man and 
woman (e.g., bigender), neither man nor woman (e.g., 
agender, genderqueer), and/or a fluid or changing 
identification as man and woman at different times (e.g., 
genderfluid). Adding cis, a shortened form of cisgender, is 
an explicit statement of identifying as the same sex that one 
was assigned at birth, and by explicitly saying ‘cis’ instead 
of assuming it, including ‘cis’ asserts that non-cis also 
exists. Trans acknowledges the shift from previously being 
one gender to being another. Demi, partial and “-ish” 
denote partial but not full identification with a binary 
gender category. Pangender is similar to bigender, but 
denotes identification with many, rather than two, genders. 
Importantly, some non-binary people identify as trans, 
while some do not. Thus, while transgender and cisgender 

Tumblr non-binary gender responses N 

non-binary 143 
agender 92 
genderfluid 63 
genderqueer 20 
none 14 
demi girl 12 
fluid 10 
bigender 9 
queer 4 
male-ish / male-ish (demiboy i guess) 3 
neutral 3 
transmasc nonbinary 3 
greygender 2 
other 2 
pangender 2 
questioning 2 
them 2 
single occurrence terms such as 
ambigender, androgynous, omni, etc. 41 
Total non-binary 454 

Table 2. Counts of non-binary subcategories in Tumblr data. 

 



are mutually exclusive categories, non-binary overlaps with 
both.  

Our “woman” and “man” categories include a multitude of 
terms that cluster around binary gender identities, for 
example, for women: females, femme, gal, feminine. While 
queer tends to refer to non-mainstream sexual orientation, 
we are not sure whether queer in response to a gender 
question refers to non-binary gender (e.g., genderqueer), or 
whether respondents mistakenly answered the question in 
reference to sexual orientation. We did receive several 
responses signifying sexual-orientation categories (e.g., 
gay, lesbian) rather than gender identities. Lastly, we report 
a selection of responses where no gender was specified (see 
Table 3.  

Fantasy  Football    
The Fantasy Football survey asked the question, “with 
which gender do you most closely identify?” and gave the 
following options with radio buttons: “male,” “female,” 
“decline to answer”, and “other (please specify)”. Of the 
total completed responses (N = 56,348), roughly 90% were 
men, around 10% were women, approximately 1% declined 
to answer, and roughly 2%, a total of 837  chose to enter an 
open-ended “other (please specify)” answer.  

The open-ended responses were coded using the same 
approach as the Tumblr responses. While non-binary was 
the dominant “other” response in the Tumblr dataset, the 
dominant response among the Fantasy Football respondents 
was some form of outrage, annoyance, and political 
commentary at the question. Typical responses in that 
category include “Are we really this PC? Good gracious!” 
and “Are you fucking kidding me with this bullshit?”. Users 
who provided these types of responses chose to enter 
additional information rather than select a binary gender 
option or decline to answer. Many of these responses were 
unequivocally offensive; others went into detail to specify 
the users’ discontent. These users often indicated that the 
question itself – by offering options other than male and 
female -- reveals a liberal bias, a lack of common sense, or 
an affront to the current user base. For example, a 
respondent wrote: “Drop the liberal bullshit with this 
question. I have a penis, therefore I am a man. This ‘gender 
identity’ bullshit you guys are so busy pushing is disgusting 
to me, and you should be ashamed of yourselves for even 
giving it a voice.” Some included this commentary 
alongside a gender identity. Typical responses in that vein 
included, “are you fucking kindding[sic] me I am a male i 
dont closely identify as a male i am a male” and “100% 
female - this question about is ridiculous!” Responses that 
indicated a gender, such as the two preceding examples, 
were recoded to reflect that gender statement. Of the 837 
total “please specify” responses, 310 (37%) fell into this 
umbrella category.  

Respondents who chose to give an off-topic response or 
offer commentary without including a gender were counted 
as missing data. Such responses included Apache or attack 

helicopter (N = 28) and twenty distinct inanimate objects. In 
total, 71 responses were coded as non-binary. Table 4 
documents non-binary responses to the open-ended gender 
answer choice on the Fantasy Football survey. The modal 
response in the open-ended pool that were re-coded into the 
non-binary category was “both” (N = 44), with an 
additional seven respondents indicating they were 
transgender (coded as non-binary because they specified 
they were trans without also specifying a binary gender).  

Quantitative  Analysis  of  Gender  Qualifiers  
Our surveys were administered independently. In 
discussing our findings we identified a shared concern 
about how we were asking “gender.” As such, we engaged 
in a methodological revisit and explored our surveys to 
identify a commonality in the surveys so we could compare 
our findings meaningfully. Tumblr and Fantasy Football are 
very different online communities. The social 
connectedness questions were the only questions that the 
surveys had in common. Given that others have found 
gender differences in connectedness in online communities 
[39,41] we were motivated to explore this question. 

Tumblr  
Of the 7,922 Tumblr responses, 1,598 had livestreamed and 
completed the survey questions related to livestreaming. Of 
these, 341 respondents left the gender field blank, and 16 
provided responses unrelated to personal gender identity. 
Of the 1,241 who reported gender, 688 (55%) were women  

Tumblr no gender specified responses N 
attack helicopter / helicopter 3 
yes 3 
eh 2 
nah 2 
no 2 
single occurrence terms such as who 
knows, oh, klingon, hot pocket, haha, etc. 

64 

Total not specified 76 
Table 3. Counts of responses in Tumblr data not related to 

gender identity. 

Fantasy non-binary gender responses N 
both 44 
trans 7 
depends 6 
gender fluid/free/neutral/non-conforming 4 
ambiguous 2 
queer 2 
omitted (offensive) 2 
50/50 1 
asexual male 1 
demiboy 1 
agender 1 
Total non-binary 71 

Table 4. Most frequent responses in Fantasy Football data 
that we recoded as non-binary. 



(including cis and trans), 425 (34%) were men (including 
cis and trans), and 128 (10%) were non-binary. 

The MANCOVA for the relationship of gender to the 
dependent variables was significant (p < .001). Gender was 
significantly related to agreement with “The most 
rewarding part of livestreaming is connecting to my 
friends” (F[2, 1157] = 5.588, p = .004, partial eta squared = 
.011, observed power = .904; Figure 1), with a post-hoc 
analysis using Least Significant Difference (LSD) showing 
that men and women differed significantly (p = .001) 
whereas non-binary responses were not significantly 
different from men’s or women’s.  

Gender was also significantly related to agreement with 
“Hanging out with friends is my favorite way to spend my 
time” (F[2,1157] = 6.428, p = .002; partial eta squared = 
.010, observed power = .857; Figure 2). A post-hoc analysis 
using LSD showed that the non-binary group was between 
neutral and slightly agree and differed significantly from 
women and men (p < .001), whereas men and women were 
between slightly agree and agree and did not differ 
significantly from each other. These effect sizes are small 
and our observed power is relatively high. Results show 
that online social experiences can be gendered and that a 
quorum can be reached to make claims about statistically 
significant differences for non-binary persons. We argue 
that it is important to include non-binary genders when 
investigating potential gender differences even though total 
counts may not be high enough to reach statistical 
significance. However, researchers should approach these 
analyses cautiously, and understand that substantial gender 
diversity may exist even within the non-binary category.   

Fantasy  Football    
We ran the same MANCOVA tests on the Fantasy Football 
data. Figure 3 presents the findings comparing mean 
responses to the question about the extent (on a five-point 
scale) of the importance of the following motivation to play 
Fantasy Football: “I enjoy the community aspects of 
Fantasy Sports.” Means are presented by gender, using our 
tri-partite recoding of gender into the categories men, 
women, and non-binary.  The differences between means 
are significant (F[2, 54861]) = 11.211, p < .001, partial eta 
square <.001, observed power = .96; Figure 3). Though the 
effect is statistically significant, the effect size is negligible. 
Similarly, the MANCOVA analysis comparing mean 
responses to the question about the extent (on a five-point 
scale) of the importance of the motivation, “It’s a way to 
keep up with my friends” also varies significantly by 
gender (F[2, 54,680] = 41.241, p < .001, partial eta squared 
= .002, observed power = 1.000; Figure 4). To summarize, 
we found no strong gender differences with respect to the 
question on community aspects. However, we found that 
men are more motivated than any other group to use 
Fantasy Football to stay in touch with friends.  

Both tests suggest that non-binary users may be less 
motivated to play Fantasy Football by social dimensions of 
community and keeping in touch with friends. The 
confidence intervals overlap with other gender categories, 
so neither result is conclusive. Yet these results highlight 
the importance of including survey data from non-binary 
participants to uncover the full picture about gender 
diversity in research phenomena like online sociality. 

 
              men                                   women                                                  non-binary  

Figure 1. Variance by gender in response to “The most 
rewarding part of livestreaming is connecting to my friends” 

in Tumblr. Means calculated from 7 point scale. 
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Figure 2. Variance by gender in response to “Hanging out 
with friends is my favorite way to spend my time” in Tumblr. 

Means calculated from 7 point scale. 
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Figure 3. Variance by gender for motivation being “I like the 
community aspects of Fantasy Sports”. Means calculated 

from 5 point scale. 
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Figure 4. Variance by gender for motivation being “It is a way 
to keep in touch with my friends” in Fantasy Football. Means 

calculated from 5 point scale.  
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DISCUSSION  
We discuss how HCI researchers can approach survey-
based data collection with a balance of researcher 
reflexivity, inclusion of gender minorities, and mitigation of 
trolling behaviors. We detail our theoretical and 
methodological contributions of survey wording and 
analysis recommendations. Finally, we provide a set of 
guidelines to enable HCI researchers to responsibly and 
respectfully account for and include non-binary gender 
responses.  

Researcher  Reflexivity    
Because studying gender was not our intention at the outset 
of collecting this data, but emerged as a concern for the 
researchers independently, we conducted a methodological 
revisit of our data [33]. In the research with the Fantasy 
Sports datasets prior to this study, for example, all open-
ended gender responses were set aside as “other” or 
omitted. At our institution and others, this is a standard and 
accepted practice. While these responses composed a 
statistically small proportion of the data, our users for both 
Tumblr and Fantasy Football were using the surveys to 
convey a message, either about their own gender identity 
or, more often in the case of Fantasy Football, indicating 
their displeasure with the political or social tone of the 
question. As researchers, we wanted to listen, but lacked a 
clear way forward.  

In any research, there is a need to acknowledge the 
relationship between the researcher and participants. 
Participatory or qualitative methods are often lauded by 
critical theory researchers and those practicing feminist 
methodologies for their ability to give voice to those who 
are otherwise marginalized. However, when trying to 
collect data at scale, yet still be gender inclusive, surveys 
can become a challenge – survey designs with pre-written 
options can be prescriptive, assuming, and 
incomprehensive. We see mitigating the risk of 
marginalizing non-binary as our responsibility as 
researchers. [52] argued “researchers are good at looking 
after participant wellbeing, but less attentive to their own.” 
To practice self-care, we adjusted the open-ended format of 
the Fantasy Football survey question after receiving abusive 
responses. Our decision to create a hybrid approach (with 
both pre-set radio button options and an open-ended textbox 
if male/female options did not represent one’s gender) was 
a reaction to mitigating the potential risks to our own 
emotional wellbeing as researchers due to the vitriolic 
response.  

Inclusion  of  Gender  Minorities  
As researchers creating surveys, our responsibility is to 
collect data in a rigorous, valid, and comprehensive 
manner. We have shown the importance of not excluding 
non-binary gender responses from survey instrument design 
by identifying statistically significant differences between 
gender identities, including non-binary respondents. While 
effect sizes were small or negligible, we argue that they are 
important to include. Methodologically, we review and 

recommend best practices for gender-inclusive survey 
design by providing suggestions for how to word questions 
for both inclusion and to manage the reduction of trolling or 
abuse which can impact researcher wellbeing  

Trolling  Mitigation  
We were initially surprised to see the amount of aggressive 
responses and political commentary. Upon reflection, we 
understood that the way a survey asks gender questions is, 
in fact, a signal for how the survey authors construct 
gender: as either binary or not. Thus, through this lens, it is 
not surprising that respondents notice and react to how the 
gender question is asked, especially if the question’s 
phrasing is out of line with their own mental construction of 
gender. With regards to our dataset, there were no stimuli 
for trolling other than the survey question itself. Those who 
trolled our survey may be motivated by the cognitive 
dissonance of encountering gender portrayed as something 
other than binary, though prior work [35,66] suggests that 
some of our trolls are not offended at the non-binary gender 
concept, rather they see a vulnerability to exploit. 
Survey  Design  Recommendations  for  HCI  Researchers 
Our analysis leads to a number of recommendations for 
gender-inclusive yet trolling-resilient survey design in HCI 
research: 1) request the minimum information necessary, 2) 
use language in line with the participant community, 3) 
consider priming respondents for socially acceptable 
behavior to minimize trolling, and 4) phrase gender 
questions using the guidelines detailed below.  

Request the minimum information necessary. One principle 
of ethical research is to impose as little burden as possible 
on participants [72].  This is especially important when 
asking sensitive information, such as gender. Aligning with 
previous studies [2], we recommend asking for only the 
gender dimensions required for analysis. For example, in 
health research, biological sex is often important [2]; In 
HCI research, it is probably not. The amount of detail 
needed about participants’ genders should be in line with 
the research question. We found this reflected in our 
iterative coding process. In health-related work, it may be 
important to differentiate between those who describe their 
gender as both versus something else, however for our 
analyses the umbrella category of non-binary was 
sufficient. 

Use language in line with the respondent community. Our 
findings lead us to recommend framing survey questions 
using language appropriate for the respondent community. 
For example, the language of “most closely identify” in the 
Fantasy Football question likely triggered more aggressive 
and resistive responses than a simple “gender” prompt. 
While we are confident this would not eliminate aggressive 
responses given our experience running alternate iterations 
with other Fantasy Sports surveys, we expect that different 
language would reduce the incidence rate.  



Terminology changes quickly among non-binary, queer, 
and trans populations; thus, we expect that the gender 
identity terms we uncovered in our data for this paper, and 
the ways that we coded them, will not fully reflect the range 
of gender identities in future years. As such, we present 
categories and identity labels to provide an example of how 
to methodologically approach gender in an inclusive way, 
not as an exhaustive list. 

Consider priming respondents for socially acceptable 
behavior. Because nearly all of our users who provided 
aggressive, resistive and mischievous responses declined 
the opportunity for a paid follow-up interview, we suspect 
there is some social desirability at play. These users may 
recognize that their trolling language is an outsized reaction 
to an online survey and double down on their anonymity. 
Though studies [see 49] suggest that humans tend to 
interact with computers in ways that mirror interpersonal 
etiquette, trolls may have motivations for deviance from 
this general principle. We recommend including a priming 
message – one that reminds respondents that researchers are 
reading their comments, such as a “thank you for your 
time” note on the page asking demographic questions - on 
the page that asks demographic questions, such as 
invitations to future studies or a thank you message from 
the researchers. 

How to phrase survey gender questions. The challenge in 
capturing gender on general population surveys is designing 
questions to be trans and non-binary-inclusive, while at the 
same time not confusing to cisgender people, and without 
posing too many questions [3]. The gold standard in health 
research since 2013 has been a two-step procedure that asks 
participants to identify both their current gender identity 
and their sex assigned at birth [49,60,73]. This approach is 
considered the easiest and simplest way to differentiate 
between cis and trans, men and women, and binary and 
non-binary [49,59,60,73]. Yet the two-step measure does 
not fully capture gender’s complexity, and does not 
properly account for many non-binary genders [3]. Thus, 
[3] introduced a new Multidimensional Sex/Gender 
Measure that uses three questions to determine gender 
identity and lived gender. This would be a useful method 
for HCI research that deals specifically with trans and non-
binary populations and for some health HCI research. 

For HCI survey research broadly, we recommend using a 
question similar to the first question in [2]’s measure (as 
quoted in [3]) – “Are you…?” with three response options: 
“man,” “woman,” “something else: specify [text box]” – 
and allowing respondents to choose multiple options. This 
question will not identify all trans participants [3], but is 
inclusive to non-binary and trans people and will identify 
gender at a level necessary for most HCI research. To 
reduce trolling, we recommend providing the fill-in-the-
blank text box as a second step only for those respondents 
who choose the “something else” option.  

CONCLUSION  
This study presents descriptive qualitative findings and 
quantitative analysis from two independent surveys that ask 
about gender and behavior in online communities.  

As HCI researchers continue to make use of qualitative and 
quantitative methods, we offer guidelines and a practical 
case study in the careful and ethical analyses of gender 
beyond the binary in survey methods. We argue that careful 
and sensitive study design, analysis and interpretation is an 
important commitment for the HCI research community. By 
probing our categories, we can better excavate our biases 
and blind spots, facilitating a more inclusive and exhaustive 
field of inquiry moving forward. To do so, we recommend 
taking up the approach of infrastructural inversion set out 
by [11]. In the case of gender, the binary categories of man 
and woman are the dominant scaffolding that shape our 
understanding of the social world [45]. By inverting the 
question to ask users to identify their categories without 
binary constraints, we uncovered nuance and variation 
among our respondents that moves beyond binary 
categories and instead reflects users’ range of identity and 
expression. We encourage quantitative and qualitative 
researchers within the HCI community to account for and 
be inclusive of marginalized (non-binary) gender 
populations within data sets. We hope our research is a 
starting point for future studies in which non-binary gender 
data is given more attention and inclusion. Categories, by 
definition, delimit what we can know about the social 
world. As such, on principle and for empirical reasons, we 
make the infrastructure of our methods and analysis 
categories visible. 
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