
Citation: Heinz, A.; Költő, A.;
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Abstract: Many adolescent health surveys ask if respondents are male or female. Non-response
may be due to fear of de-anonymisation or being a gender-nonconforming youth. The present
study investigates the frequency of non-response and its potential reasons. To this end, data from
54,833 adolescents aged 11–18 from six countries, participating in the 2018 Health Behaviour in
School-aged Children (HBSC) study, were analysed. Respondents were divided into three groups:
(1) “Responders” who answered both questions on age and gender, (2) “Age non-responders” who
did not answer the question on age, and (3) “Gender non-responders” who answered the question on
age but not the one on gender. These groups were compared regarding their non-response to other
questions and regarding their health. Overall, 98.0% were responders, 1.6% were age non-responders
and 0.4% were gender non-responders. On average, age non-responders skipped more questions
(4.2 out or 64) than gender non-responders (3.2) and responders (2.1). Gender non-responders
reported more psychosomatic complaints, more frequent substance use and lower family support
than responders. This study shows that age and gender non-responders differ in their response styles,
suggesting different reasons for skipping the gender question. The health disparities found between
the groups suggest that further research should use a more nuanced approach, informed by LGBT+
youth’s insights, to measure sex assigned at birth and gender identity.

Keywords: gender; sex; non-response; survey methodology; LGBTQ; gender non-conforming

1. Introduction

In many surveys, it is common to have a question on gender in the sociodemographic
section of the questionnaire. Since its inception in 1983, the Health Behaviour in School-
aged Children (HBSC), a World Health Organization collaborative cross-cultural study,
measures gender using the question “Are you a boy or a girl?” [1]. Such a binary question
can be problematic for two reasons. First, it does not distinguish between sex assigned at
birth and self-identified gender, and second, it is not inclusive of those who would prefer
using a gender descriptor other than boy or girl. To avoid choosing a response option
that may not resonate with their gender identity, a possible reaction may be skipping the
question. If subsequent analyses are broken down by gender, these respondents will be
excluded, which means that their health risks will not be detected. The problem for research
is that one cannot simply assume that all persons who skip the gender question belong to
the group of gender-nonconforming persons because there may be other reasons to not
answer this question.

This paper examines young people who did not answer the binary gender question in
the 2018 HBSC study. To this end, three groups are compared: (1) gender non-responders
who skipped the question about gender but answered the question about their age; (2) age
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non-responders who did not state their age, while it does not matter for the classification
whether they indicated their gender; and (3) participants who answered both questions
on gender and on age. The data suggest that there are different reasons behind the three
(non)-response behaviours.

In the following, we outline which reasons for non-response are discussed in the
literature and argue why a binary question about gender can be problematic for gender-
nonconforming youth. We then provide some examples of health disparities that impact
gender minority youth, and demonstrate how these affect gender-nonresponding youth in
our sample, in contrast to their peers who answered the “Are you a boy or a girl” item.

1.1. Reasons for Item Non-Response

Various reasons for item non-response are discussed in methods research, but there
is no overarching theory that covers all reasons for item non-response. Instead, item non-
response is often explained by two theories that complement each other. The rational choice
theory postulates that a question is not answered if a respondent perceives the costs of
answering to be higher than the benefits [2]. Potential benefits of answering are that the
question is interesting and that answering fulfils a social norm [3]. Among the costs of
answering a question, various aspects are discussed and, here, the second theory comes
into play, according to which answering a question is a cognitive process consisting of
several steps [3–5]. The first step is understanding the question, i.e., respondents must first
comprehend what the researchers want to know. This step can lead to item non-response,
for example, if questions are ambiguous and respondents do not understand how the
question is meant to be understood [5,6].

Once respondents have understood the question, the step of retrieval starts, i.e., respon-
dents mentally access the information they need to answer the question. Item non-response
can occur during this step if respondents do not have this information or if retrieving it
is very difficult (e.g., retrospective questions on past events). The next step is judgement,
i.e., respondents form a judgement based on the information retrieved. This step can also
be cognitively demanding and lead to item non-response [7]. Subsequently, respondents
will attempt to fit the answer into the given format. One reason for non-response can be
that, from the respondents’ point of view, there are no suitable answer options for closed
questions, i.e., the answer categories are not exhaustive. The final step of answering can also
be influenced by the fact that a survey is a social situation. A source of non-response here
could be that the question is sensitive, and giving an honest answer may be embarrassing
for the respondent. Another source of non-response may be that respondents do not trust
the anonymity of the survey and expect disadvantages from their answers [8–10]. This fear
is known in surveys of organisations, such as small companies or school classes, where
often little socio-demographic information is sufficient to identify individuals [11].

Item non-response can, therefore, occur in the case of ambiguous questions, cognitively
demanding questions, non-exhaustive answer categories, sensitive questions, and questions
that allow for de-anonymisation.

1.2. Binary Gender Questions in Health Surveys as a Potential Problem for
Gender-Nonconforming Youth

Asking whether one is male or female is so common in surveys that, in face-to-face
interviews, this question is often skipped by the interviewer because the answer seems
obvious and they fill in the answer based on their perception of the interviewee, without
asking them [12]. However, a question like “Are you male or female” can be problematic
as it ignores the distinction between biological sex, which is expressed in the form of
chromosomes, hormones and sexual organs, and social gender, which is a question of
a person’s identity. Cognitive pretest interviews have shown that while sex and gender
coincide (cisgender) for a large part of the population, for gender-nonconforming persons,
the question can be difficult to answer [13]. Similarly, such a question may not be suitable
for transgender and other gender-diverse (e.g., genderqueer or non-binary) persons [14].
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In a few youth population health surveys, it has been estimated that around 0.2% to 2.7%
of adolescents and young adults identified as transgender [15–17]. In recent investigations
within the HBSC, it was found that 4.1% of adolescents in Germany aged 10–16 gave variant
responses in terms of gender experience [18]. Among adolescents aged 15–18 in Spain,
1.1% identified as neither a boy or a girl, and 0.6% as other; percentage of all young people
with non-cisgender identities was 2.2% [19]. These data show that a relatively small but
remarkable proportion of young people might not easily answer the question “Are you a
boy or a girl”.

• For transgender people, the question may be ambiguous, i.e., it is unclear whether the
question is aimed at the sex assigned at birth or current gender identity [20].

• Since it is not clarified whether the item asks about biological sex or gender identity—and
asking about being “a boy” or “a girl” is not being helpful in this sense—some participants
may understand it as tapping into their sex. The dichotomous answers “male” and
“female” ignore intersex persons, i.e., “people . . . born with sex characteristics (including
genitals, gonads and chromosome patterns) that do not fit typical binary notions of male
or female bodies” [21].

• For people who question their gender identity and people who reject a binary gender
concept, a binary question may be inappropriate per se [22].

From the perspective of survey methodology, such a binary question is ambiguous be-
cause it seeks to measure two dimensions with one question. Moreover, it is not exhaustive
because it does not comprise all characteristics that occur in reality. Thus, a question such
as “Are you male or female” is particularly unsuitable for gender-nonconforming people,
and numerous alternatives have been developed and tested, especially for surveys in these
target groups [13,20,23]. However, a new standard to measure sex and gender that would
be suitable for the adolescent population has not yet emerged.

It is necessary to measure gender and sex in a way that is both methodologically
appropriate and accepted in the target group of the survey. This necessity is particularly
relevant in health research as numerous studies have shown that gender minorities are
disadvantaged in terms of health. A particularly affected group is adolescents, who
consolidate their gender identity during this period [24].

1.3. Health Disparities of Transgender/Intersex/Gender-Nonconforming Adolescents

Research has shown a higher prevalence of certain health concerns among gender-
nonconforming adolescents compared to their cisgender peers. In a study from Spain,
cisgender youth aged 14–25 were compared with their transgender and non-binary peers.
The latter groups more often reported verbal attacks at school and out of school, more
psychological health problems, and suicidal ideation. In addition, they were less likely to
report a high level of peer support and to feel happy [25]. The New Zealand Adolescent
Health Survey found that transgender students and students who are unsure about their
gender reported higher levels of depressive symptoms, self-harm, suicide attempts, weekly
use of alcohol in the past month, school bullying victimisation and physical fight, as well as
lower levels of peer support and feeling safe in the neighbourhood, compared to cisgender
youth [15]. A survey of students aged 14–18 in Minnesota found that transgender and
gender-nonconforming youth reported more risk behaviours, more emotional distress
and mental health issues, and less protective factors [26]. A review of mental health
of transgender youth based on fifteen articles confirms that they have higher rates of
depression, suicidal ideation and behaviour, self-harm and eating disorders than their
cisgender peers [27]. A landscape and research gap analysis of European studies on LGBTI+
youth demonstrated that the disproportionate burden of mental health issues in trans- and
other gender minority youth is clearly linked to their identity-related minority stress and
structural stigma [28].

Binary questions, such as “Are you a boy or a girl”, are obviously not suitable for
measuring health aspects in gender minority groups. Rather, it is reasonable to assume
that gender-nonconforming youth will not answer binary gender questions. However, this
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should not lead to the conclusion that all respondents who do not answer a binary question
about gender belong to this group.

1.4. Research Questions and Hypotheses

For the reasons given above for item non-response, two fundamentally different
constellations can be distinguished for not answering a question like “Are you male of
female” or “Are you a boy or a girl”. First, for gender-nonconforming respondents, this
question is problematic in itself. Those who question their gender identity may not know
the answer. Transgender respondents may wonder whether the question refers to sex or
gender. From the point of view of intersex respondents, the answers are not exhaustive,
and for respondents who reject binary gender concepts, the question is entirely wrong.

For gender-conforming respondents, the question about gender is not a problem in
itself, but some of them may fear that they can be identified with the combination of
sociodemographic data. This fear may be very plausible, especially when examining school
classes in a classroom setting.

To distinguish these two constellations, we used the question on age as the second
socio-demographic indicator in addition to gender. Following the “Are you a boy or a girl”
item, respondents were asked to provide the year and month of their birth. Their age was
derived from these responses. Using the response behaviour to these two variables, we
divided the respondents into three groups (Table 1).

Table 1. Classification of response behaviour.

Answered the Question
“Are You a Boy or a Girl”?

Yes No

Answered the
question on age

Yes Responder Gender
non-responder

No Age non-responder

“Responders” answered both sociodemographic questions and they represented the
reference group. “Age non-responders” are those who did not answer the question on
age, regardless of whether they answered the question on gender. This is based on the
assumption that students who are afraid of being de-anonymised prefer to not state their
exact age in a survey in a school class as a means of identification [11]. To skip only the
question on gender, but to state their age, might not be sufficient to disguise their identity
from their point of view.

“Gender non-responders” are those who answered the question on age, but not the one
on gender. This behaviour can be expected in the case of gender-nonconforming persons
for whom the question on gender is problematic in itself, whereas there is no reason for
them to skip the question on age.

Based on the theoretical considerations, we aim to answer the following research
questions and test two hypotheses using the presented classification of response behaviour:

Research Question 1: How many adolescents do not answer the items on gender compared to the
question on age?

This information helps to estimate how frequent both response behaviours are. The preva-
lence of gender non-response was compared with the prevalence of gender-nonconforming
adolescents found in other studies. If the figures are similar, this may indicate that there are
indeed many members of gender-nonconforming students among the gender non-responders.

Research Question 2: Does the prevalence of gender non-responders change with age?

It is known from the methodological literature that non-response is generally lower
in older children than in younger children because they are cognitively more capable
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of understanding and interpreting questions [29]. In the case of gender non-responders,
however, we expect the prevalence to be higher among older students because research
suggests that realising oneself to be gender-nonconforming is a long process, with the
consolidation of one’s gender identity occurring after puberty [24,30].

Hypothesis 1: Age non-responders answer fewer questions in general compared to responders and
gender non-responders.

This hypothesis is based on the assumption that age non-response is due to the fear of
de-anonymisation. If this were the main reason, then it could also be assumed that age non-
responders would answer fewer questions in total in order to reveal less about themselves than
gender non-responders. This generalised caution is not expected for gender non-responders,
who, by definition, indicated their age. Apart from the question on gender, there is no obvious
reason why they would answer fewer questions than other respondents.

Hypothesis 2: Gender non-responders report more negative psychosocial outcomes and health
problems than responders.

If the assumption is correct that the group of gender non-responders consists of many
members of gender-nonconforming adolescents, then psychosocial and health problems
that are typical for gender-nonconforming adolescents should be more frequent among
gender non-responders. To be more precise, based on previous findings in the literature on
gender-diverse young people, we assume that gender non-responders report the following
more often than responders:

• More psychosomatic health complaints;
• Lower peer support;
• Lower family support;
• Lower classmate support;
• Lower life satisfaction;
• Higher percentage of bullying victimisation;
• Higher prevalence of smoking, drinking alcohol, drunkenness and cannabis use in the

last 30 days;
• Higher percentage of poor self-rated health.

2. Materials and Methods
2.1. About HBSC

The HBSC is a World Health Organization collaborative cross-national study con-
ducted every four years. In this study, we used data from the survey round in 2017/2018,
carried out in 47 countries across Europe, Asia and North America. Cross-sectional data
were gathered in school class settings based on nationally representative random cluster
samples of 11-, 13- and 15-year-old adolescents in each participating country following a
standardised international protocol. However, some countries covered a wider age range
from 9 to 18 years old. More detailed information about the methodology of the HBSC
study has been reported elsewhere [1].

For the present study, data from six countries were analysed to compare the response
behaviour in different cultures. In addition, preliminary analyses showed that item non-
response to questions on age and gender is rare, so a large number of respondents must be
analysed in order to examine the hypotheses put forward. To maximise sample size and to
investigate research question 2 (whether prevalence of gender non-response changes with
age), we included all adolescents aged 11–18 in the analyses.

2.2. Measures

We used the following measures:

• Gender: To assess gender, the question “Are you a boy or a girl?” was asked.
• Age was measured by asking both year and month of birth. Those who did not answer

one or both questions were considered age non-responders.
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• General item non-response: The HBSC mandatory questionnaire used in 2018 consisted
of 97 items (other than gender and month and year of birth). For 64 of these items, the
number of questions not answered was counted. For the remaining 33 items, this was
not possible, partly because they were coded 0/1 or due to skip patterns.

• Psychosomatic health complaints: The HBSC study surveys the prevalence of eight
common symptoms in adolescents (e.g., backache and feeling low), which can be
regarded as a measure of psychosomatic health [31]. Students were asked how often
these complaints had occurred during the past 6 months, with answer options ranging
from 1 “about every day” to 5 “rarely or never”. This study analysed how many
complaints occurred more than once a week (i.e., options 1 and 2).

• Peer support and family support were measured using four items for each kind of support
adapted from the Multidimensional Scale of Perceived Social Support [32]. These
items (e.g., “My friends really try to help me” and “My family really tries to help
me”) were measured using a seven-point Likert scale (1 = very strongly disagree,
7 = very strongly agree). This study used the mean of the four items, with higher
values indicating higher peer support and family support, respectively.

• Classmate support was measured using the mean of three items developed by the HBSC
study (e.g., “Other students accept me as I am”) asked on a five-point Likert scale. For
the analysis, the original response scale (1 = strongly agree, 5 = strongly disagree) was
reversed so that higher values represented more support from classmates.

• Life satisfaction was measured using the Cantril ladder [33]. This is an eleven-point
measure of global satisfaction with one’s life, where 0 means “the worst possible life”
and 10 is “the best possible life”.

• Bullying victimisation: Bullying was first defined in a preamble based on the definition
of Olweus [34]. Then, students were asked two similar questions. The first question
asked about the frequency of bullying victimisation at school, and the second one
asked about cyberbullying victimisation in the past months. Answers ranged from
1 “I have not been bullied” to 5 “[I have been bullied] Several times a week”. Those
who stated that they had been bullied and/or cyberbullied two times or more often
(i.e., codes 3 to 5) were considered victims of frequent bullying.

• Smoking, cannabis use, alcohol use and drunkenness in the past 30 days were measured
in a similar way using the following items: “On how many days (if any) have you
smoked cigarettes?”, “On how many days (if any) have you used cannabis?”, “On
how many days (if any) have you drunk alcohol?”, and “Have you ever had so much
alcohol that you were really drunk?” All questions referred to the last 30 days, and
the answer options ranged from 1 = “never” to 7 = “30 days or more” for smoking,
cannabis and alcohol use and from 1 = “no, never” to 5 = “yes more than 10 times”
for drunkenness. All answers greater than 1 were counted as smoking, cannabis
use, alcohol use and drunkenness in the last 30 days, respectively. The measures
for smoking, alcohol use, drunkenness and classmate support were developed and
validated by the HBSC network [1].

• Self-rated health was measured using the item developed by Kaplan and Camacho [35]:
“Would you say your health is. . .”, with response options of “excellent”, “good”, “fair”
and ““poor”. Here, a bottom box count of the category “poor” was used.

Students who indicated to be younger than 11 or older than 18 were excluded from
the analyses. Students who answered only half or fewer of the 64 questions (that were not
0/1 coded or required open-ended text responses) were excluded from the analyses. This
was performed to avoid biasing the results by students with extreme non-response rates
who, for example, did not answer the questionnaire because of time constraints or because
they were highly unmotivated [7].

2.3. Statistical Analyses

All analyses were carried out using IBM SPSS Version 25 (Armonk, NY, USA). For
dichotomous variables, percentage values were compared using Chi-square tests. Besides
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significance levels, Cramer’s V is indicated as a measure of effect size. For continuous
variables, analysis of variance was conducted, and Games–Howell post hoc tests were
used for pairwise comparisons of metric variables (general item non-response; number of
psychosomatic health complaints; peer, family, and classmate support; life satisfaction).
Omega-square (ω2) is given as the effect size for continuous variables [36].

3. Results

The total data set contained 61,513 participants, of which 5322 participants were
excluded because they were younger than 11 and another 510 participants were excluded
because they were older than 18. Furthermore, 848 participants were excluded because
they answered half or fewer of the questions. Thus, the analytical data set comprised 54,833
students aged 11 to 18 years from Ireland, Luxembourg, Hungary, France, Scotland and the
Dutch-speaking (Flemish) part of Belgium (Table 2).

Table 2. Description of the sample.

n Age Range Mean Age SD

Belgium (Flemish) 9551 11–18 14.7 2.2

Ireland 11,499 11–18 14.1 1.9

Luxembourg 8936 11–18 14.8 2.2

Hungary 4792 11–18 13.9 1.8

France 14,780 11–18 13.5 1.4

Scotland 5275 11–18 13.6 1.6

Total 54,833 11–18 14.1 1.9

Across all countries, 0.7% of the participants did not answer the gender question
(Table 3). For the question on month of birth, non-response was slightly higher at 0.9%,
and 1.0% did not indicate their year of birth. Cramer’s V shows that countries differ more
in non-response rates for month and year of birth than for gender. For month of birth,
non-response ranges from 0.3% in France to 3.1% in Scotland. For the question on gender,
non-response ranges only from 0.4% (Hungary and France) to 1% (Luxembourg).

Table 3. Item non-response (gender and age) by country.

Item Non-Response Rate % (n) Non-Response Classification

Country Month of Birth Year of Birth Gender

Gender
Non-Responder
(Did Not State

Gender,
but Age)

Age
Non-Responder

(Did Not
State Age)

Responder
(Stated Both

Age and
Gender)

Belgium (Fl.) 0.5% (45) 0.6% (58) 0.9% (85) 0.7% (65) 1.0% (93) 98.3% (9393)

Ireland 0.5% (63) 0.7% (84) 0.8% (92) 0.4% (41) 0.8% (92) 98.8% (11,366)

Luxembourg 1.1% (95) 2.6% (228) 1.0% (90) 0.6% (52) 3.1% (274) 96.3% (8610)

Hungary 2.3% (111) 0.4% (21) 0.4% (18) 0.3% (14) 2.4% (117) 97.3% (4661)

France 0.3% (40) 0.4% (59) 0.4% (55) 0.4% (52) 0.6% (91) 99.0% (14,637)

Scotland 3.1% (163) 2.3% (120) 0.5% (26) 0.3% (16) 3.5% (185) 96.2% (5074)

Total 0.9% (517) 1.0% (570) 0.7% (366) 0.4% (240) 1.6% (852) 98.0% (53,741)

χ2 (5) = 472.04,
p < 0.001;
Cramer’s
V = 0.093

χ2 (5) = 380.61,
p < 0.001;
Cramer’s
V = 0.083

χ2 (5) = 53.76,
p < 0.001;
Cramer’s
V = 0.031

χ2 (10) = 462.72;
p < 0.001;
Cramer’s
V = 0.065
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For the classification of non-response, answering and not answering the questions
on age and gender were combined, as presented in Table 1. For all students who did not
indicate their month or year of birth, the exact age could not be calculated, so they are
referred to as age non-responders in the following. Across the sample, this applies to 1.6%
of pupils, ranging from 0.6% in France to 3.5% in Scotland. Those students who did not
indicate their gender, but did indicate their age, are referred to as gender non-responders in
the following. At only 0.4%, this response pattern is very rare, and the differences between
the countries are smaller than for the proportion of age non-responders, ranging from 0.3%
in Hungary and Scotland to 0.7% in Flemish Belgium. The vast majority (98.0%) of students
belong to the group of respondents, i.e., they answered both the question on gender and
the questions on age.

Gender non-responders, by definition, indicated their age, thus allowing us to report
the frequency of this response pattern according to the age of the respondents (Figure 1).
Of the respondents aged 11, only 0.2% were classified as gender non-responders. By
the age of 14, this response behaviour becomes more frequent and remains at a level of
0.5% to below 0.7% until the age of 18. A comparison of column proportions showed that
11–12-year-olds were statistically significantly different from students aged 13–18. A logistic
regression showed an association between age and being a gender non-responder. With
each year, the odds of being a gender non-responder increases by 1.16 (95% confidence
interval: 1.09–1.24).

Figure 1. Rate of gender non-responders by age.

On average, responders skipped 2.1 out of 64 questions (Figure 2), whereas age non-
responders skipped twice as many (p < 0.001). Gender non-responders were in between as
they skipped 3.2 items, with the difference being significant between responders and gender
non-responders (p = 0.008) and between gender non-responders and age non-responders
(p = 0.028). The difference across groups is significant: F(2) = 146.65, p < 0.001; but the effect
size is low: ω2 = 0.005.
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Figure 2. Number of unanswered questions by non-response classification (mean). * p < 0.05.; ** p < 0.01;
*** p < 0.001. Error bars mark 95% confidence intervals.

Table 4 shows the extent to which students differ from each other in terms of health,
depending on their response pattern. The focus of the comparison is on responders and
gender non-responders as we anticipated that gender non-responders have health concerns,
which are more common for people who are not cisgender. On average, gender non-
responders had 1.85 psychosomatic complaints that occurred more frequently than once
a week. In the group of responders, it was only 1.48 complaints. Furthermore, gender
non-responders felt less supported by their family than responders. However, responders
and gender non-responders felt equally supported by their friends and classmates. The
differences in life satisfaction were not statistically significant between these two groups.

Table 4. Health-related problems by non-response classification (continuous outcomes).

R GNR ANR R-GNR R-ANR ANR-GNR

Continuous Outcomes 1 M (SD) M (SD) M (SD)

Number of health complaints
(more than once a week; range 0–8) 1.48 (1.81) 1.85 (2.14) 1.57 (1.98) * n.s. n.s.

Family support (1 = low, 7 = high) 5.63 (1.67) 5.19 (1.87) 5.41 (1.88) ** n.s. n.s.

Peer support (1 = low, 7 = high) 5.49 (1.67) 5.08 (1.91) 5.32 (1.78) n.s. n.s. n.s.

Student/classmate support (1 = low, 5 = high) 3.88 (0.80) 3.82 (0.92) 3.76 (0.87) n.s. *** n.s.

Life satisfaction (0 = low, 10 = high) 7.56 (1.78) 7.29 (2.25) 7.35 (2.04) n.s. ** n.s.
1 The p-values in pairwise post hoc comparisons are adjusted using the Holm–Bonferroni method. * p < 0.05.;
** p < 0.01; *** p < 0.001; n.s. = not significant. R = responder (responded to both age and gender items).
GNR = gender non-responder (responded to the age item but not the gender item). ANR = age non-responder
(did not respond to the item on age and did or did not respond to the item on gender).

As Table 5 displays, it was rare for students to rate their health status as “poor”, but
this was over 2.5 times more common among gender non-responders than responders
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(4.7% versus 1.7%). The prevalence of substance use in the last 30 days was higher among
gender non-responders than among responders. More than one third of gender non-
responders had drunk alcohol in the past 30 days, but only about a quarter of responders
had. Furthermore, 14.1% of gender non-responders reported drunkenness, but only 8.1%
of responders did so. The difference is even greater in the use of cannabis. While only
6.3% of responders had used cannabis, more than twice as many gender non-responders
reported the same. These are all significant differences. However, the difference in bullying
victimisation is not significant.

Table 5. Health-related problems by non-response classification (dichotomous outcomes).

R GNR ANR R-GNR R-ANR ANR-GNR

Dichotomous Outcomes
(Comparison of Column Proportions) 1 % (n) % (n) % (n)

Self-rated health “poor” 1.7% (928) 4.7% (11) 3.9% (32) * * n.s.

Bullying victimisation 9.7% (5042) 13.0% (30) 12.1% (97) n.s. n.s. n.s.

Drank alcohol last 30 days 25.9% (13,186) 35.6% (79) 34.9% (274) * * n.s.

Drunkenness last 30 days 8.1% (4169) 14.1% (31) 15.6% (121) * * n.s.

Smoked last 30 days 8.4% (4196) 15.0% (34) 19.4% (145) * * n.s.

Cannabis use last 30 days 6.3% (2144) 14.9% (27) 16.8% (83) * * n.s.
1 The p-values in the comparison of column proportions are adjusted using the Bonferroni method. * p < 0.05.
n.s. = not significant. R = responder (responded to both age and gender items). GNR = gender non-responder
(responded to the age item but not the gender item). ANR = age non-responder (did not respond to the item on
age and did or did not respond to the item on gender).

4. Discussion

The binary question “Are you a boy or a girl” in adolescent health surveys is prob-
lematic for multiple reasons. First, it does not indicate whether it refers to biological
(birth-registered) sex or gender identity. Second, the question makes it impossible for
researchers to separate cisgender, transgender and non-binary adolescents. Third, the item
and the binary responses exclude adolescents who would prefer other than binary answers.

In this study, we analysed patterns of non-response to better understand how the “Are
you a boy or a girl” item works. Based on the previous theoretical literature, we assumed
that gender and age responses are not missing at random, but there are
two distinct patterns: (1) those who did not respond to the item on age (and subse-
quently, either did or did not respond to the item on gender), probably due to fear of
de-anonymisation, and (2) those who responded to the item on age but subsequently
skipped the item on gender—therefore, they may not fear that their identity will be re-
vealed, but they may have had a problem with the way gender is asked.

First, we explored the proportion of the above two groups within the adolescent
population. In general, 98% of the total sample answered the items on age and gender.
However, not answering the item on gender is less common (0.7%) than skipping the
question on month of birth (0.9%) or year of birth (1.0%). In addition, the range of item
non-response rates across countries is much wider for the items on age (0.3 to 3.1%) than
for the gender item (0.4% to 1.0%). These differences in prevalence suggest that there are
different reasons for skipping these respective items. The rate of 0.7% of students who did
not answer the gender question is a bit lower than the rate found in a pooled set of survey
with Welsh young people aged 11–16 (1.3%) [37], as well as in the Minnesota Student
Survey with participants in grades 9–11 (1.2%) [26]. However, our main group of interest
is the group of adolescents who reported their age but not their gender (labelled “gender
non-responders”), who represented 0.4% of our sample.

Our second research question is whether the prevalence of gender non-responders
changes with age. We found a significant increase (odds ratio of 1.16 per age year); older
adolescents were less likely to report their gender than their younger peers. We believe this
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is in line with non-conforming gender identity development. Previous evidence suggests
that understanding and coming to terms with gender non-conformity is a long process,
and gender-diverse identities tend to consolidate after puberty [24,30]. Thus, this age
pattern indirectly suggests that older children may find the “Are you a boy or a girl”
item increasingly problematic because, with age, the possibility increases that they do not
identify with the terms “a boy” or “a girl” and would prefer using other gender descriptors.

Our first hypothesis is that age non-responders would answer fewer questions than
responders and gender non-responders. We found statistically significant differences
between all three groups, which is in line with our anticipation. Responders, on average,
skipped 2.1 questions; age non-responders did not answer 4.2 questions; and gender
non-responders skipped 3.2 questions. We assumed that age non-responders either fear
de-anonymisation or have a general lack of interest and motivation to complete the survey,
but this was not expected for gender non-responders, who, by definition, gave their age.
For the latter group, we did not anticipate them to answer fewer items than responders. If
age non-response is due to fear of de-anonymisation, we might assume that in contrast to
gender non-responders and responders, they would generally be more hesitant to share
other pieces of information about themselves than the other two groups.

This leads to our second hypothesis that gender non-responders would report poorer
psychosocial outcomes and more health problems than responders. The pattern of the findings
partly supported and partly contradicted this hypothesis. Gender non-responders reported
significantly more health complaints and less family support, were more likely to rate their
health as poor, and were more likely to show all four substance use behaviours (alcohol
consumption, drunkenness, smoking and cannabis use in the last 30 days) than responders.
If our assumption that gender non-responders skipped the item because it did not suit their
gender experience is true, these results can be interpreted in line with the literature on the
health of gender-diverse young people. For instance, transgender and other gender minority
youth have higher odds than their cisgender peers to report substance use [16,38,39]. However,
the health of gender minority young people, especially factors that boost and protect their
well-being, remain a significant knowledge and evidence gap [28,40].

On the other hand, there was no statistical difference between the two groups in
terms of classmate and friend support, life satisfaction or bullying victimisation. If we
draw a parallel between gender non-response and gender minority identity, the latter result
indirectly contradicts findings from the literature which unequivocally support transgender
and other gender minority youth’s disproportionate bullying victimisation and mental
health burden compared to their non-minority peers [16,25,26]. While we do not have a
direct explanation for this divergence between our findings and those described in the
literature, we have noted that gender non-responders represented a very small fraction
(0.4%) of our sample. There is evidence that transgender children are more likely than their
cisgender peers to be absent from school [38], and the reasons for this disparity (i.e., their
fear of being bullied or ostracised) may also drive other gender-diverse youth to be absent.
If all these youth were present in schools on the day of data collection, perhaps we would
have seen a higher number of gender non-responders.

Our distinction between gender non-responders and age non-responders may not
be substantiated. In other words, adolescents’ reasons for not responding to the items on
gender and age may not differ across groups. However, the differences between the three
groups in terms of non-response rates and some health outcomes, as well as the increase in
gender non-response with age, do not support this notion.

Gender non-responders did not report different levels of peer and classmate support
or life satisfaction than responders. If it were true that gender non-responders did not
answer the “Are you a boy or a girl” item because they belong to gender minorities, based
on the existing evidence, we should have seen that they reported less social support and
less life satisfaction than responders. We speculate that those children who intentionally
left the “Are you a boy or a girl” item (but not the items regarding their age) unanswered
may be the ones who do not acquiesce to pre-set answers regarding their gender experience.
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They may be known to their friends and classmates as transgender or gender-diverse and
may be supported by them, in contrast to gender-diverse kids who are not out to others
and/or not being supported by their peers. This notion warrants further qualitative and
mixed-method studies.

We believe that our study is strengthened by using nationally representative data
from six European countries and the established methodology of the HBSC study. On the
other hand, there are some limitations. Since we do not know the reasons for non-response,
our explanations remain speculative. Apart from Central European Hungary, all other
data are from Western European countries, while Eastern Europe is not represented at all.
When assembling the data for this study, our colleagues from Eastern European countries
(Ukraine, Lithuania, Latvia, Georgia, Estonia and Russia) found no or almost no gender
non-responders in their raw datasets. This suggests that non-response on the “Are you a
boy or a girl” item may also be due to cultural factors. The low numbers of gender and age
non-responders limit the statistical power of the findings. Finally, gender minority young
people are more likely than their cisgender peers to miss school due to fear of bullying and
exclusion [38,41]; since our study was conducted in classrooms, there was no chance to
reach out to students who were absent on the day of data collection.

One might ask why we did not further divide the group of age non-responders into
a group that answered the gender question and a group that did not, as this way we
“lost” some gender non-responders. After initial analyses and careful consideration, we
decided not to do this mainly for the following reasons. First, we could not derive enough
plausible reasons for these particular behaviours from the methodological literature. At
most, one could argue that those who did not answer either question were particularly
suspicious and wanted to avoid de-anonymisation at all costs, which might, of course,
include gender non-conforming respondents. However, it would have been difficult for
us to test this assumption in a meaningful way. We knew from our preliminary analyses
that non-response rates are low and the respective groups would be very small if we tried
all four combinations. As a result, the statistical tests would have had even smaller power.
Even if we had found differences between the two subgroups of age non-responders, we
felt we could not have offered a convincing explanation for them.

Second, the focus of our work is on gender non-responders because we suspect that
these respondents are more likely to be gender-nonconforming students. For this reason,
we did not pursue any further differentiation of age non-responders, especially as we could
not formulate adequate theoretical justification for this division.

Our results partially support the notion that gender non-response in adolescent popu-
lation health surveys may be linked to the formulation and response options of the item(s)
classifying participants’ gender. The “Are you a boy or a girl” item, routinely used in HBSC
since 1983, may not reflect the gender experience and identity of some young people, who,
in return, may leave the item unanswered. Another challenge of the item is that it does not
differentiate between biological sex and gender identity. Based on recommendations in the
literature [42] and initial experiences with the 2018 HBSC study conducted in Spain [19],
our working group is currently adapting a more inclusive approach to measuring sex and
gender in the international HBSC study [43]. We hope this will enable researchers of the
HBSC and other adolescent health surveys to separate birth-registered sex and gender
identity and give voice to gender-diverse young people on their gender experience.

Author Contributions: Conceptualization, data curation, analysis and writing of the original draft:
A.H. and A.K.; Revision of the original draft: A.B.T. and A.C. All authors have read and agreed to the
published version of the manuscript.

Funding: This work was supported by the Canadian Institutes for Health Research under grant # FDN
154335. Open access publication was enabled by IU International University of Applied Sciences.

Institutional Review Board Statement: All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institutional and/or national
research committees and with the 1964 Helsinki declaration and its later amendments or comparable



Children 2023, 10, 1695 13 of 15

ethical standards. The HBSC study in Luxembourg was approved by the Comité National d’Ethique
de Recherche (CNER, Avis N◦201711/02) and the Ethics Review Panel (ERP 17-059 HBSC 2018) of
the University of Luxembourg. The HBSC study in Ireland was approved by the Research Ethics
Committee at University of Galway (former National University of Ireland Galway). The HBSC study
in Belgium (Flemish) was approved by the Ethische Commissie van het Universitair Ziekenhuis Gent
(amendement EC/2013/1145). The HBSC study in Scotland was approved by the University of St
Andrews Teaching and Research Ethics Committee. The HBSC study in France was approved by the
Conseil national de l’information statistique (Cnis, n◦142/H030) and registered at CNIL (2155714 v 0).
The HBSC study in Hungary was approved by the Scientific and Research Ethics Committee of the
Medical Research Council under Decision No. 5555-5/2018/EKU. The respective ethics applications
were approved by February 2018.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data used in this study are available at a publicly available reposi-
tory at https://www.uib.no/en/hbscdata/113290/open-access (accessed on 11 October 2023).

Acknowledgments: The authors thank the anonymous reviewers who provided valuable feedback
on the manuscript. Data were provided by the following Principal Investigators (PIs) of national
HBSC Teams at the time of the 2017/18 data collection round: Maxim Dierckens and Katrijn Delaruelle
(PIs in Belgium-Flemish); Saoirse Nic Gabhainn (PI in Ireland); Helmut Willems and Bechara Georges
Ziadé (PIs in Luxembourg); Ágnes Németh (PI in Hungary), Emmanuelle Godeau (PI in France),
Virginie Ehlinger (data management in France) and Jo Inchley (PI in Scotland). The authors thank
Kastytis Šmigelskas (PI in Lithuania), Iveta Pudule (PI in Latvia), Lela Shengelia (PI in Georgia), Leila
Oja and Jaanika Piksööt (co-PIs in Estonia), †Olga Balakireva (PI in Ukraine) and Anna Matochkina
(PI in Russia), who provided additional information on non-response from their national samples.
HBSC is an international study carried out in collaboration with the WHO Regional Office for Europe.
The international coordinator for the 2017/2018 study was Joanna Inchley, University of Glasgow. The
Data Bank Manager was Oddrun Samdal, University of Bergen. For more details on the international
study, see http://www.hbsc.org (accessed on 11 October 2023).

Conflicts of Interest: The authors declare that they have no conflicts of interest.

References
1. Inchley, J.; Currie, D.; Cosma, A.; Samdal, O. Health Behaviour in School-aged Children (HBSC) Study Protocol: Background,

Methodology and Mandatory Items for the 2017/18 Survey, St Andrews. 2018. Available online: https://hbsc.org/publications/
survey-protocols/ (accessed on 6 September 2023).

2. Riphahn, R.T.; Serfling, O. Item Non-Response on Income and Wealth Questions; IZA Discussion Papers No. 573; Institute for
the Study of Labor: Bonn, Germany, 2002; Available online: https://www.econstor.eu/bitstream/10419/21355/1/dp573.pdf
(accessed on 6 September 2023).

3. Strack, F.; Martin, L.L. Thinking, Judging, and Communicating: A Process Account of Context Effects in Attitude Surveys.
In Social Information Processing and Survey Methodology; Hippler, H.-J., Schwarz, N., Sudman, S., Eds.; Springer: New York, NY,
USA, 1987; pp. 123–148. ISBN 978-0-387-96570-3.

4. Tourangeau, R.; Rips, L.J.; Rasinski, K.A. The Psychology of Survey Response; Cambridge University Press: Cambridge, UK, 2000.
5. Schwarz, N. Cognitive aspects of survey methodology. Appl. Cogn. Psychol. 2007, 21, 277–287. [CrossRef]
6. Borgers, N.; Hox, J. Item Nonresponse in Questionnaire Research with Children. J. Off. Stat. 2001, 17, 321–335.
7. Hitt, C.; Trivitt, J.; Cheng, A. When you say nothing at all: The predictive power of student effort on surveys. Econ. Educ. Rev.

2016, 52, 105–119. [CrossRef]
8. Singer, E.; Mathiowetz, N.A.; Couper, M.P. The Impact of Privacy and Confidentiality Concerns on Survey Participation:

The Case of the 1990 U.S. Census. Public Opin. Q. 1993, 57, 465. [CrossRef]
9. Plutzer, E. Privacy, Sensitive Questions, and Informed Consent. Public Opin. Q. 2019, 83, 169–184. [CrossRef]
10. Tourangeau, R.; Yan, T. Sensitive questions in surveys. Psychol. Bull. 2007, 133, 859–883. [CrossRef]
11. Borg, I.; Braun, M.; Baumgärtner, M.K. Attitudes of demographic item non-respondents in employee surveys. Int. J. Manpow.

2008, 29, 146–160. [CrossRef]
12. Hunter, J.; Landreth, A. Evaluating Bilingual Versions of the Non-Response Follow-Up (NRFU) for the 2004 Census Test; Survey

Methodology 2006-7. 2006. Available online: https://www.census.gov/library/working-papers/2006/adrm/ssm2006-07.html
(accessed on 6 September 2023).

13. Ridolfo, H.; Perez, K.; Miller, K. Testing of Sexual Identity and Health Related Questions: Results of Interviews Conducted May-
July 2005, 2011. Available online: https://wwwn.cdc.gov/qbank/report/Ridolfo_NCHS_2011_NCHSSexualityMeasures.pdf
(accessed on 6 September 2023).

https://www.uib.no/en/hbscdata/113290/open-access
http://www.hbsc.org
https://hbsc.org/publications/survey-protocols/
https://hbsc.org/publications/survey-protocols/
https://www.econstor.eu/bitstream/10419/21355/1/dp573.pdf
https://doi.org/10.1002/acp.1340
https://doi.org/10.1016/j.econedurev.2016.02.001
https://doi.org/10.1086/269391
https://doi.org/10.1093/poq/nfz017
https://doi.org/10.1037/0033-2909.133.5.859
https://doi.org/10.1108/01437720810872703
https://www.census.gov/library/working-papers/2006/adrm/ssm2006-07.html
https://wwwn.cdc.gov/qbank/report/Ridolfo_NCHS_2011_NCHSSexualityMeasures.pdf


Children 2023, 10, 1695 14 of 15

14. Guss, C.E.; Eiduson, R.; Khan, A.; Dumont, O.; Forman, S.F.; Gordon, A.R. “It’d Be Great to Have the Options There”:
A Mixed-Methods Study of Gender Identity Questions on Clinic Forms in a Primary Care Setting. J. Adolesc. Health 2020, 67, 590–596.
[CrossRef]

15. Clark, T.C.; Lucassen, M.F.G.; Bullen, P.; Denny, S.J.; Fleming, T.M.; Robinson, E.M.; Rossen, F.V. The health and well-being of
transgender high school students: Results from the New Zealand adolescent health survey (Youth’12). J. Adolesc. Health 2014, 55,
93–99. [CrossRef]

16. Reisner, S.L.; Conron, K.J.; Tardiff, L.A.; Jarvi, S.; Gordon, A.R.; Austin, S.B. Monitoring the health of transgender and other
gender minority populations: Validity of natal sex and gender identity survey items in a U.S. national cohort of young adults.
BMC Public Health 2014, 14, 1224. [CrossRef]

17. Shields, J.P.; Cohen, R.; Glassman, J.R.; Whitaker, K.; Franks, H.; Bertolini, I. Estimating population size and demographic
characteristics of lesbian, gay, bisexual, and transgender youth in middle school. J. Adolesc. Health 2013, 52, 248–250. [CrossRef]

18. Becker, I.; Ravens-Sieberer, U.; Ottová-Jordan, V.; Schulte-Markwort, M. Prevalence of Adolescent Gender Experiences and
Gender Expression in Germany. J. Adolesc. Health 2017, 61, 83–90. [CrossRef] [PubMed]

19. Ciria-Barreiro, E.; Moreno-Maldonado, C.; Rivera, F.; Moreno, C. A Comparative Study of Health and Well-being among
Cisgender and Binary and Nonbinary Transgender Adolescents in Spain. LGBT Health 2021, 8, 536–544. [CrossRef]

20. Harwell, D. Testing of Demographic Questions in an ACASI Format. 2012. Available online: https://wwwn.cdc.gov/qbank/
report/Harwell_NCHS_2012_ACASI.pdf (accessed on 6 September 2023).

21. United Nations for LGBT Equality. Intersex: Factsheet. 2017. Available online: https://www.unfe.org/wp-content/uploads/20
17/05/UNFE-Intersex.pdf (accessed on 6 September 2023).

22. Travers, M.; Murray, L. Cognitive Testing of Select Questions from the 2017 New York City Youth Risk Behavior Survey (YRBS). 2018.
Available online: https://wwwn.cdc.gov/QBANK/Report/Travers_2018_DOHMH_YRBS.pdf (accessed on 6 September 2023).

23. Burke, M.; Alexander, J.; Morton, J.; Sohrakoff, K.; Willson, S. Focus Group and Cognitive Interviews to Assess Questions
Developed for the Transgender HIV Behavioral Survey: A Pilot among Racial and Ethnic Minority Male-to-Female Transgen-
der Persons A Proposed Component of the National HIV Behavioral Surveillance (NHBS) System. 2009. Available online:
https://wwwn.cdc.gov/QBANK/Report/Willson_NCHS_2009_Transgender.pdf (accessed on 6 September 2023).

24. Steensma, T.D.; Kreukels, B.P.C.; de Vries, A.L.C.; Cohen-Kettenis, P.T. Gender identity development in adolescence. Horm. Behav.
2013, 64, 288–297. [CrossRef] [PubMed]

25. Aparicio-García, M.E.; Díaz-Ramiro, E.M.; Rubio-Valdehita, S.; López-Núñez, M.I.; García-Nieto, I. Health and Well-Being of
Cisgender, Transgender and Non-Binary Young People. Int. J. Environ. Res. Public Health 2018, 15, 2133. [CrossRef] [PubMed]

26. Eisenberg, M.E.; Gower, A.L.; McMorris, B.J.; Rider, G.N.; Shea, G.; Coleman, E. Risk and Protective Factors in the Lives of
Transgender/Gender Nonconforming Adolescents. J. Adolesc. Health 2017, 61, 521–526. [CrossRef]

27. Connolly, M.D.; Zervos, M.J.; Barone, C.J.; Johnson, C.C.; Joseph, C.L.M. The Mental Health of Transgender Youth: Advances in
Understanding. J. Adolesc. Health 2016, 59, 489–495. [CrossRef]
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