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Abstract
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https:/ /doi.org/10.70252 /TTKQ9186 The conflation of sex and gender in sport and exercise science research
has led to gaps in representation and understanding of gender-inclusive outcomes. This invited editorial presents
a framework to guide researchers in conducting statistical analyses that account for multiple gender identities
beyond the traditional binary classification. The invited editorial guides deliberation on whether to test for sex or
gender differences in sport or exercise science research. It prompts investigators to answer the question, “Is there a
valid, literature-supported rationale for investigating sex or gender differences?” If “yes”, we propose approaches
that may help investigators plan a study for two sex or gender groups, or in situations with three or more sex or
gender groups. The editorial provides a valid, step-by-step statistical decision framework to ensure a robust, and
ethical, research design while addressing the limitations of current sex- and gender-based classifications in sport
and exercise science. By adopting gender-inclusive research practices, the field can better support equitable exercise
prescriptions, rehabilitation strategies, and training periodization for diverse populations.
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Introduction

Historically, the concepts of sex and gender have been conflated and used interchangeably.! Sex
refers to sets of biological attributes in humans and animals associated with physical and
physiological features including chromosomes, gene expression, hormone function and
reproductive or sexual anatomy.? Gender refers to the socially constructed (or expected) roles,
behaviors and identities that are most often represented by feminine, masculine and gender-
diverse people.>® Within the gender-diverse identity, individuals can further identify as
transgender or non-binary. The term transgender is “an umbrella term used to describe the full
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range of people whose gender identity and/or gender role do not conform to what is typically
associated with their sex assigned at birth.”4 For example, a transgender person might identify
and live in ways culturally associated with femininity while having been assigned male at birth.
More specifically, transgender is the expression of a gender other than the one traditionally
associated with a particular sex assigned at birth (e.g., a transgender person might have
primarily feminine roles, behaviors, or identities while having been assigned the male sex at
birth).> A non-binary gender identity falls outside the traditional binary categories of female and
male. The terms non-binary and genderqueer refer to people who “have a gender which is
neither male nor female and may identify as both male and female at one time, as different
genders at different times, as no gender at all, or dispute the very idea of only two genders.”3 A
non-binary gender (sometimes understood as androgynous) means that a person’s roles,
behaviors, or identities do not exclusively fall within traditional female or male categories, and
they may intentionally minimize any particular gender label.®

The current estimation is that 1.6% of the total U.S. population identifies as transgender or non-
binary.® This reported value is likely an undercount, given the stigma that sex and gender
minorities have historically faced.” Reported percentages in transgender and non-binary
populations could increase in future surveys as more inclusive methods of gathering and
disseminating sex and gender data become accepted and utilized. To highlight this
development, it has been reported that 5% of people under 30 years of age identify as a gender
not traditionally associated with their sex assigned at birth.® There is a movement for biomedical
research to become personalized (that is, individualized healthcare),® which has long been
suggested for sport and exercise science.” To facilitate continued personalization of sport and
exercise prescriptions in lifestyle medicine, rehabilitation, and training periodization, there is a
need to reexamine and update the way sport and exercise scientists approach inclusivity when
collecting sex and gender data.!%12 Sex and gender underrepresentation is indicative of barriers
previously identified in kinesiology and allied health education programs, where institutional
norms and curricular design have historically marginalized gender-diverse populations.

Few sport and exercise science investigations are gender-inclusive. A self-study by the
International Journal of Exercise Science found that, of 151,043 participants evaluated across 851
published original research articles, only one participant identified as transgender, three
identified as other, and one declined to identify their gender.* Because 1.6% to 5% of the U.S.
population identifies as transgender or non-binary,® between 2,417 and 7,552 participants could
have been classified as the incorrect gender (that is, misgendered). The theoretical consequences
of such misgendering have been recently reported.!! Using NHANES data, it was found that
statistical and effect size results for anthropometric measurements differ when individuals are
theoretically misgendered and are compared to a non-inclusive data set.!! This highlights the
importance of using inclusive methods for obtaining sex and gender data in research studies.
These data are crucial for drawing valid conclusions from statistical comparisons of sex and
gender groups, which can inform personalized exercise prescriptions.

The All of Us Research Program and data set has provided such an example of being inclusive.
The program recruits people across demographic categories including those who are
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underrepresented in biomedical research, accounting for race, ethnic group, age, sex, gender,
sexual orientation, disability status, access to care, income, educational attainment, and
geographic location. In a similar vein, a leading organization in sport and exercise science
research, the American College of Sports Medicine (ACSM), has noted a need to be more
inclusive in sport and exercise science.'®!” The most recent edition of the ACSM’s Guidelines for
Exercise Testing and Prescription, however, contains one paragraph of guidance to researchers
and practitioners on testing individuals who identify as a gender other than the one traditionally
associated with their sex assigned at birth.!® It was concluded that, due to a lack of evidence, the
ACSM could not provide recommendations for gender-inclusive exercise testing and

prescriptions, and that future research is required to establish gender-inclusive normative
data.®

It seems apparent that a barrier prevents the generation of normative data required to overcome
the currently acknowledged lack of evidence by the ACSM and other scientific organizations.!418
Thus, our working hypothesis is that many sport and exercise scientists and practitioners may
not have the knowledge or confidence to design gender inclusive investigations.'® Such
investigations are necessary to collect sex and gender data to support gender-inclusive
recommendations for individualized exercise testing, prescription and other applications from
sport and exercise science subdisciplines. The purpose of this editorial was to demonstrate a
practical framework for conducting gender-inclusive research. By describing how to analyze
physical activity metrics across diverse gender identities, we provide a replicable approach to
improve inclusivity in sport and exercise science research.

Detailed Framework for an Approach to Conducting Statistical Testing for Sex or Gender
Differences

Presented in Figure 1 is the full framework for addressing considerations and checkpoints when
conducting statistical testing for differences among people of different sexes or genders. The
flow of this framework is presented as an example of an approach researchers may take, with
appropriate methodological considerations described. For enhanced visibility, Figure 1 was
divided into parts shown in Figures 1a, 1b and 1c. A streamlined version is presented in Figure
2.

e Figure 1a guides deliberation on whether to test for sex or gender differences in a specific
sport or exercise science research study. It prompts investigators to answer the question,
“Is there a valid, literature-supported rationale for investigating sex or gender
differences?”

e Figure 1b presumes the investigators evidenced a yes-response to the question in Figure
1a. It helps the investigators plan a study for two sex or gender groups.

e Figure 1c, like Figure 1b, presumes investigators evidenced a yes-response to the
question in Figure 1a. Figure 1c helps the investigators plan a study for at least three sex
or gender groups.
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Figure 1. Framework for an approach to conducting statistical testing for sex or gender differences in sport and

exercise science research studies.
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Is there a valid, literature-supported rationale for investigating sex or gender differences?
This decision should be made while developing the research question and study design.
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Figure 1a. Illustrates using the framework to decide whether to test for sex or gender differences in sport and
exercise science research studies.
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Figure 1b. Illustrates using the framework to test for sex or gender differences in sport and exercise science research
studies with two groups.
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Figure 1c. Illustrates using the framework to test for sex or gender differences in sport and exercise science research
studies with at least three groups.
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Figure 2. Condensed framework for an approach to conducting statistical testing for sex or gender differences in
sport and exercise science research studies.

Below, we will discuss the need for 1) a valid, literature-supported rationale for testing for sex
or gender differences, 2) identifying the number of independent groups evaluated, and 3)
conducting an appropriate statistical analysis.
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A Priori Rationale to Conduct Statistical Testing for Sex or Gender Differences

An important part of any study design is to have an established and justified purpose for
conducting tests for sex or gender differences (that is, an a priori rationale). It is well established
that many sport and exercise science investigations are underpowered.’? Conducting
inference testing for sex or gender differences when the study is not powered for such an
analysis exacerbates the likelihood of Type II errors, leading to false negatives or
underestimating true differences, which can result in misleading conclusions and inappropriate
generalizations.?122

It is important to note that a literature-supported rationale should also be presented for
excluding certain populations from the investigation. An important part of the study design is
to have an established purpose for conducting tests for sex or gender differences. In the mid-
2010s, the National Institutes of Health, recognizing that sex and gender affected health and
disease processes differently across individuals, began to require that researchers account for
sex as a biological variable when developing research questions and study designs.?®
Assumptions about sex and gender may influence hypotheses, how data is collected, and how
tindings are interpreted.?* Flawed assumptions can have a trickle-down effect, limiting the scope
of research and overlooking potentially important findings.>* Acknowledging a bias toward
testing cisgender male individuals in research, the Sex and Gender Equity in Research (SAGER)
guidelines were developed, detailing a comprehensive approach for the reporting of sex and
gender information in study design, data analyses, results and interpretation.?> While our
purpose is not to summarize these guidelines, we reiterate that scientists should appropriately
account for sex or gender differences in their study design from the outset of the investigation.
A bias towards testing cisgender male individuals has been repeatedly reported in sport and
exercise science research.1%2627 Even if researchers do not have cause to test for differences
among sex or gender groups, we propose adhering to the SAGER guideline of reporting
disaggregated data by sex or gender to align with best practices.?

Reviews demonstrate a common trend in the exercise and sport sciences literature, where tests
for statistical significance are conducted at times without an a priori hypothesis.?® The concern
with testing if outcomes differ significantly without a priori justification is this method of
investigation is a form of hypothesizing after the results are known, called “p-HARking.”?° The
practice of p-HARking refers to strategies investigators employ to generate statistically
significant results,” such as not disclosing when significant results are from secondary study
aims rather than the original primary aims, conducting statistical tests on numerous outcomes
without a clear rationale or theoretical argument, or testing for significant associations or
differences not within their original plan.?® Any p-HARKing is problematic because it raises the
risk of publishing false-positive results or results with a lower likelihood of being replicated
than presumed by reported p-values.®

To mitigate implicit bias or insufficiently powered studies, authors should provide an a priori
rationale, supported by validated research literature before they conduct any test for sex or
gender differences.'?2
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This need for an a priori rationale supported by credible research literature also applies to any
subsequent analysis of the same data that is exploratory in nature, including those based on
unexpected results or observations.!? Several journals in the kinesiology discipline allow for
authors to submit brief reports presenting findings derived from exploratory study designs or
novel lines of research, including the present journal (the International Journal of Exercise Science)!
and the International Journal of Kinesiology in Higher Education.3?

Identifying the Number of Independent Groups to be Evaluated

The second consideration is appropriate study design, specifically that researchers should
identify the number of independent groups to be evaluated prior to beginning the investigation.
This allows for a sufficient target number of participants to be recruited to test for differences
between or among groups, and to find a difference if one is present (avoiding a Type II error).33
There is a strong case for performing an a priori power analysis before conducting a research
study, and many leading journals require it.3#3> In short, a power analysis is an effort to
determine how many participants a study needs in order to detect a true difference or
association of a certain size. Effect size is the size of the difference or association (e.g., small,
moderate, large). However, Albers and Lakens have detailed how using pilot data to estimate
the effect size future studies may observe (and therefore the necessary sample size future studies
need to detect such effects) may often lead to inaccurate and underpowered main studies.3¢ Even
so, exercise and sport science researchers may be reliant upon pilot or small sample studies due
to the cost of one-time use supplies, the amount of resources needed to test a large number of
participants, time constraints, or the invasiveness of some study procedures. While pilot studies
have their advantages, the draw backs of conducting large scale studies could motivate exercise
and sport science researchers to rely upon pilot tests or small sample studies to investigate their
research questions or hypotheses, rather than implement a full-scale follow-up study.?” This
further constrains the ability to investigate sex or gender differences in exercise and sport science
research. Researchers should be aware of these added challenges to investigating group
differences, and they should proactively seek to mitigate them using principles for sound,
incremental research.383°

We also acknowledge that power analyses may be “gamed” after the fact (post hoc) to align with
the number participants that were actually recruited and tested. Althouse writes, “The
important thing to understand is that using the observed effect size to compute observed power
means that every nonsignificant result will appear to have low observed power [almost always
because of insufficient sample size]” (p. A4); but inadequate sample size is not the only
explanation for null results.*? As mentioned previously, effect size metrics are used to determine
practical significance, by gauging the magnitude (i.e., size) of a difference or association (e.g.,
small, moderate, or larges); effect size cut-points are used to make practical decisions using
research results.#! However, it should be noted cut-points for interpreting effect size are not
absolute and may vary by discipline; investigators should use effect size interpretations that are
discipline-specific and in conjunction with theoretical and applied significance.*
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Conducting an Appropriate Statistical Analysis

The third consideration is choosing and applying the appropriate statistical analysis based on
the research question, study design, and data type. We aim to facilitate this process via our
proposed framework, detailed in Figures 1, 1a, 1b, and 1c. We suggest that researchers use the
framework as a guide, whether they are evaluating sex or gender differences or not.

Step 1: Determining Normality

Regardless of the number of groups, the first step is to evaluate data for normality. Readers can
dive deeper into normality testing in movement sciences with Yagin et al’s publication.*> Many
parametric statistics (e.g., t-test, ANOVA) assume that sample data come from a normal
distribution in order to make inferences about population parameters based on sample statistics.
When normality is not attained from a sampled population, researchers may consider non-
parametric tests as they do not rely on the normality assumption, depending on sample size and
outcomes. Running parametric tests on data that are not normally distributed may increase the
risks of a Type I error (i.e., incorrectly rejecting the null hypothesis —false positive) and of a Type
I error (i.e., incorrectly failing to reject the null hypothesis —false negative). In both cases (Figure
1b and 1c), testing for normality is commonly accomplished through the Shapiro-Wilk test,
where data are considered normally distributed if the p-value is > 0.05 and not normal if the p-
value is < 0.05. It should be noted that the appropriateness of the Shapiro-Wilk test and the
validity of its result depend on sample size. For samples with fewer than 50 observations, the
Shapiro-Wilk test can accurately detect deviations from normality. For larger sample sizes, the
Shapiro-Wilk test can become overly sensitive and detect minor statistical deviations from
normality that may not be practically significant.** In these cases, even if the Shapiro-Wilk test
indicates a departure from normality, it may not be of practical concern. It might be more
appropriate to rely on visual inspection of histograms or normal probability plots and to
consider the robustness of the subsequent statistical test used.

Step 2: Determining Homogeneity of Variance

The second step is to evaluate homogeneity of variance. This assumption for parametric testing
refers to the concept that the variability (or variance) between or among groups or samples is
similar. Referring to the framework, the specific test depends on the decision made for normality
of data. If the analysis is conducted on two sexes or genders, and if the data are considered
normal, Bartlett’s test can be used to check for homogeneity of variance because it gives a more
reliable assessment of the data (Figure 1b).#> If the analysis is conducted on two sexes or genders
and the data are not normally distributed, Levene’s test can be used because it is more robust
(Figure 1b).#¢ Because of its robustness, we suggest that Levene’s test also be used when
evaluating three or more sexes or genders and the data are considered normally distributed
(Figure 1c). Finally, when evaluating three or more sexes or genders and the data are not
normally distributed, the Brown-Forsythe test can be used because it is less affected by
violations of the assumptions of normality and equal group sizes (Figure 1c).*”
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Step 3a: Inferential Statistics with Two Sexes or Genders

After determining normality and homogeneity of variances, the ensuing step is to run the
appropriate inferential statistical test for significant group differences. If the analysis is
conducted on two sexes or genders (Figure 1b), there are four possibilities:

1. Normality and homogeneity confirmed: Evaluate group differences using an
independent sample ¢-test.

2. Normality confirmed but not homogeneity: Welch’s t-test is suggested. There is
greater confidence in the validity of Welch's t-test than in the independent sample ¢-
test.> The increased confidence comes from a lower risk of a Type I or a Type Il error.

3. Homogeneity confirmed but not normality: The Mann-Whitney U is suggested
regardless of whether the variance between the groups on the dependent variable is
considered homogeneous.

4. Neither normality nor homogeneity confirmed: Mann-Whitney U.

After testing for group differences via an omnibus test, best practices suggest that researchers
determine effect sizes associated with each test described above.3> For ease of use, we will list
the test and then the suggested effect size calculation.

Independent t-test, Welch's t-test.

An effect size for two independent groups is Cohen’s d. Cohen’s d shows the difference between
the means of the two groups relative to the standard deviation. Cohen’s d is usually interpreted
as: negligible effect < 0.2, small effect = 0.2 (meaning that the means of the two groups are
separated by 0.2 standard deviations), medium effect = 0.5, large effect = 0.8.

Mann-Whitney U.

The Mann-Whitney U test is a non-parametric test that compares the centers (i.e., the midpoint)
of two independent groups. The test does not require the data to be normally distributed or for
the variances to be equal, but it does assume the majority of data points will cluster around a
group’s midpoint.*® It ranks all the data points from both groups together, then calculates a U-
statistic based on the ranks. Because the Mann-Whitney U test is based on ranks rather than raw
data values, it is less affected by outliers and non-normality in the data.*®

The probability of difference (PD) represents the likelihood that a randomly chosen person from
one group will have a higher score or outcome than a randomly chosen person from the other
group (also known as the probability of superiority,* however we present alternative phrasing
similar to how Vaske advocates for a more context-aware approach to interpreting effect sizes).#!
Interpreting the PD involves understanding the direction and magnitude of the effect between
the two groups. A probability of difference close to 0.5 suggests that there is little difference
between the groups, while a value close to 1 indicates a strong likelihood that one group is
different than the other.
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The Common Language Effect Size (CLES) is another measure used to quantify the practical
significance of the difference between two groups in a study. Like the PD, it represents the
probability that a randomly selected person from one group will have a higher score than a
randomly selected person from the other group. The CLES is a transformation of PD and is
expressed as a percentage, ranging from 0% to 100%. A CLES of 50% indicates that there is little
difference between the groups, while a CLES of 100% indicates a strong likelihood that one
group is different than the other.

Step 3b: Inferential Statistics with Three or More Sex or Gender Groups

Switching over to when three or more sex or gender groups are evaluated (Figure 1c), the same
four possibilities exist when testing for significant group differences:

1. Normality and homogeneity confirmed: Evaluate group differences using a one-way
analysis of variance (ANOVA). This test is generally considered to be robust to
violations of the normality assumption, especially when group sizes are equal or
approximately equal. However, when group sizes are very unequal, or when the data
are heavily skewed or have extreme outliers, the robustness of the ANOVA test to the
normality assumption may be compromised. This will likely often be the case with
gender-inclusive studies, such as is provided in the accompanying Brief Report.>

2. Normality confirmed but not homogeneity: Welch’s ANOVA is suggested. While
Welch’s ANOVA requires the assumption of normality, the advantage of the test is
robustness to violations of homogeneity of variance. Therefore, the test can be used
when there are differences in variance among groups or if group size is unequal.

3. Homogeneity confirmed but not normality: The Kruskal-Wallis test is suggested
regardless of whether the variance among groups is homogeneous (that is, when data
is not normally distributed but has homogeneity) or not homogeneous (when data is
not normally distributed and lacks homogeneity). The Kruskal-Wallis test compares
the medians or centers of three or more independent groups.

4. Neither normality nor homogeneity confirmed: Kruskal-Wallis test.

After testing for group differences via an omnibus test and calculating effect sizes, the last step
is to conduct post hoc pairwise comparisons and calculate their associated measures of effect
size. While it is beyond the scope of this paper to review all of the possible options, we will
suggest commonly used tests below, similar to how effect sizes were presented. Whichever tests
are utilized, authors should have an appropriate justification for why they are employed.

One-Way ANOVA.

A common measure of effect size for a one-way ANOVA is partial eta squared (1?). Partial eta
squared is a proportion from 0 to 1, showing the variance attributable to groups. Zero indicates
that the independent variable explains none of the variance in the dependent variable, and 1
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indicates that the independent variable explains all of the variance. Usually, 1,? is interpreted
as: small = 0.01, medium = 0.06, large = 0.14.

Tukey’s Honestly Significant Difference (HSD) test is a post-hoc test commonly used after
conducting a one-way ANOVA to determine which specific groups differ from each other. It
compares all pairs of group means and calculates a critical value based on the overall
significance level and the number of groups. If the difference between the means of two groups
is greater than this critical value, the difference is considered statistically significant. Tukey’s
HSD controls the family-wise error rate across all comparisons, controlling the overall Type I
error rate when making multiple comparisons. An alternative approach to controlling this error
rate is the Bonferroni correction. This correction is used to adjust the significance level (alpha-
level) by dividing the desired alpha-level (e.g., 0.05) by the number of pairwise comparisons.
This adjusted alpha-level is then used as the more stringent threshold to determine statistical
significance for each individual comparison.

Welch’'s ANOVA.

Omega squared (®?) is a measure of effect size used in the context of ANOVA, interpreted
similarly to 1np?. Omega squared gives a less-biased estimate of the population effect size than
1np%, which tends to overestimate the population effect size when there are many groups or group
sizes and variances are unequal. This is why some researchers prefer w? after Welch’'s ANOVA,
which is used when the assumption of equal variances is violated. Usually, »? is interpreted as:
small = 0.01, medium = 0.06, large = 0.14.

The Games-Howell and Dunnett’s T3 tests are both post hoc tests used in ANOVA to compare
multiple groups when the assumption of homogeneity of variance is violated and/or group
sizes are unequal. Games-Howell is used when the variances are unequal and the group sizes
are different. It is considered more conservative than other post hoc tests like Tukey’s HSD,
making it suitable for situations with unequal variances and group sizes. Dunnett’s T3 is similar
to Games-Howell but is used specifically when comparing each treatment group to a control
group. It is also suitable for unequal variances and group sizes, providing a more conservative
approach to controlling the family-wise error rate compared to other post hoc tests.

Kruskal-Wallis Test.

Epsilon squared (€?) is a measure of effect size used in non-parametric tests. Epsilon squared
estimates the proportion of variance in the dependent variable that is explained by the
independent variable in the population. It is calculated as the sum of ranks variance explained
by the independent variable divided by the total sum of ranks variance. The interpretation of €2
is similar to 1p? in ANOVA, with values close to 0 indicating a small effect and values close to 1
indicating a large effect. There are no universally agreed-upon thresholds for interpreting €2 in
the context of the Kruskal-Wallis test. However, in general, the following guidelines can be used:
small = 0.01, medium = 0.06, large = 0.14.
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Dunn’s test is a non-parametric post hoc test used after obtaining a significant result from the
Kruskal-Wallis test. Dunn’s test identifies which groups differ from each other according to their
medians, utilizing the same pooled rankings as the Kruskal-Wallis test. Because the test does
not rely on an underlying assumption of data normality, Dunn’s test is suitable for analyzing
data with non-normal distributions or when parametric test assumptions are violated.
Researchers should be aware that a limitation of Dunn’s test is that it can be less powerful when
there are many tied ranks in the data.

Closing Thoughts

We feel that one item needs to be acknowledged before the conclusion. It is apparent that
research needs to be more inclusive of individuals who identify as sex and gender minorities.
The lack of guidance by sport and exercise science flagship organizations!® may stem from a
dearth of research in the area. We hope the information presented here will help sport and
exercise science researchers with practical considerations around study design and
implementation, data analysis, and interpretation of the results for sex-and gender-inclusive
research.

While more research is needed, there is an equivalent need to protect the confidentiality of
individuals who identify as sex and gender minorities, and the data that could potentially
identify them. It is likely that at least one participant recruited in a typical exercise or sport
science investigation identifies as a sex or gender minority (assuming an n > 20).1%14 In this case,
we urge researchers to err on the side of caution by not singling out the individual in a way that
could allow others to identify them (i.e., demographic information used alongside the
institutional affiliation). We make this statement acknowledging the rise in legislation targeting
Lesbian, Gay, Bisexual, Transgender, Queer or Questioning, Intersex, Asexual, and Two-Spirit
individuals (LGBTQIA2S+) in many U.S. states, and the concurrent increase in attacks on sex
and gender minorities>! which mirrors what has been observed in other countries.>2 The All of
Us research program only allows reporting of data if 20 or more participants are grouped
together.1> This sample size minimum may not be feasible for most sport and exercise science
investigations, so we encourage researchers to use their best judgement in presenting much-
needed data that has previously been overlooked or gone underreported. For imbalanced data
sets, one strategy would be to treat the sex and gender categories as populations, generate a
random sample from those subgroups,®® and then systematically reduce the numbers to
approach a more counter-balanced group.>* An example of this approach using communication
medium can be found in the investigation by Thomas and Cardinal.>> Whatever the approach,
data should be reported in line with the participant protections outlined in the Declaration of
Helsinki, which emphasizes respect for privacy and confidentiality, honest reporting, and
avoiding harm to participants.>® Additionally, researchers must comply with any relevant
requirements set by institutional review boards and funding agencies.

In conclusion, we have presented an approach that researchers may use to be more inclusive
when designing investigations across several sexes or genders. A recent Position Stand in the
International Journal of Exercise Science encouraged the following: involving team members whose
identities align with marginalized groups when conducting research, using correct pronouns to
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foster a respectful environment, being accommodating to LGBTQIA2S+ participants by offering
flexible timelines and considering options for participant safety and comfort, not assuming
heterosexuality, and explaining to participants why the data are being collected, how it will be
used, and how it will benefit the community.!> We extend these guidelines by stating that there
should be a valid, literature-supported rationale for testing for sex or gender differences. Once
the number of independent groups to be evaluated has been identified, following the statistical
analysis framework presented here will assist researchers in analyzing and interpreting their
data appropriately.
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