
Application of Behavioral Risk Factor Surveillance System 
Sampling Weights to Transgender Health Measurement

Ethan C. Cicero, PhD, RN [Postdoctoral Scholar Fellow],
Department of Community Health Systems, University of California, San Francisco, School of 
Nursing, San Francisco, California, United States

Sari L. Reisner, ScD [Assistant Professor] [Associate Scientific Researcher] [Affiliated 
Research Scientist and Director],
Department of Pediatrics, Harvard Medical School, Boston, Massachusetts, United States

Division of General Pediatrics, Boston Children’s Hospital, Boston, Massachusetts, United States

Department of Epidemiology, Harvard T.H. Chan School of Public Health, Boston, Massachusetts, 
United States

Transgender Health Research Team, The Fenway Institute, Fenway Health, Boston, 
Massachusetts, United States

Elizabeth I. Merwin, PhD, RN, FAAN [Dean],
University of Texas at Arlington, College of Nursing and Health Innovation, Arlington, Texas, 
United States

Janice C. Humphreys, PhD, RN, FAAN [Professor],
Duke University School of Nursing, Durham, North Carolina, United States.

Susan G. Silva, PhD [Associate Professor]
Duke University, Schools of Nursing and Medicine, Durham, North Carolina, United States

Abstract

Corresponding author: Ethan C. Cicero, PhD, RN, University of California, San Francisco, School of Nursing, Department of 
Community Health Systems, 2 Koret Way, San Francisco, CA 94143. ethan.cicero@ucsf.edu.
Ethan C. Cicero, PhD, RN, is a Postdoctoral Scholar Fellow, Department of Community Health Systems, University of California, 
San Francisco, School of Nursing, San Francisco. At the time this research was completed, they were a PhD Candidate, Duke 
University School of Nursing, Durham, North Carolina.
Sari L. Reisner, ScD, Assistant Professor, Department of Pediatrics, Harvard Medical School Boston, Massachusetts; Associate 
Scientific Researcher, Division of General Pediatrics, Boston Children’s Hospital, Boston, Massachusetts; Assistant Professor, 
Department of Epidemiology, Harvard T.H. Chan School of Public Health, Boston, Massachusetts; Affiliated Research Scientist and 
Director, Transgender Health Research Team, The Fenway Institute, Fenway Health, Boston, Massachusetts.
Elizabeth I. Merwin, PhD, RN, FAAN, Dean, University of Texas at Arlington, College of Nursing and Health Innovation, 
Arlington, Texas. At the time this research was completed, she was Vice Dean, Duke University School of Nursing, Durham, North 
Carolina.
Janice C. Humphreys, PhD, RN, FAAN, is Professor and Susan G. Silva, PhD, is Associate Professor, Duke University School of 
Nursing, Durham, North Carolina. Susan G. Silva, PhD, is also Associate Professor, Duke University, School of Medicine, Durham, 
North Carolina.

The authors have no conflicts of interest to report.

Ethnical Conduct of Research: This secondary analysis of publicly available data was reviewed and received an exemption by the 
institutional review board at the Duke University School of Nursing.

HHS Public Access
Author manuscript
Nurs Res. Author manuscript; available in PMC 2021 July 01.

Published in final edited form as:
Nurs Res. 2020 ; 69(4): 307–315. doi:10.1097/NNR.0000000000000428.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Background—Obtaining representative data from the transgender population is fundamental to 

improving their health and well-being and advancing transgender health research. The addition of 

the Behavioral Risk Factor Surveillance System (BRFSS) gender identity measure is a promising 

step towards better understanding transgender health. However, methodological concerns have 

emerged regarding the validity of data collected from transgender participants and its effect on the 

accuracy of population parameters derived from those data.

Objectives—To provide rationale substantiating concerns with the formulation and application 

of the 2015 BRFFS sampling weights and address the methodological challenges that arise when 

using this surveillance data to study transgender population health.

Methods—We examined the 2015 BRFSS methodology and used the BRFSS data to present a 

comparison of poor health status using two methodological approaches (a matched-subject design 

and the full BRFSS sample with sampling weights applied) to compare their effects on parameter 

estimates.

Results—Measurement error engendered by BRFSS data collection procedures introduced sex/

gender identity discordance and contributed to problematic sampling weights. The sex-specific 

“raking” algorithm used by BRFSS to calculate the sampling weights was contingent on the 

classification accuracy of transgender by participants. Due to the sex/gender identity discordance 

of 74% of the transgender women and 66% of transgender men, sampling weights may not be able 

to adequately remove bias. The application of sampling weights has the potential to result in 

inaccurate parameter estimates when evaluating factors that may influence transgender health.

Discussion—Generalizations made from the weighted analysis may obscure the need for 

healthcare policy and clinical interventions aimed to promote health and prevent illness for 

transgender adults. Methods of public health surveillance and population surveys should be 

reviewed to help reduce systematic bias and increase the validity of data collected from 

transgender people.

Keywords

behavioral risk factor surveillance system; public health surveillance; transgender population 
health

Transgender individuals have an incongruence between the sex assigned to them at birth and 

their current gender identities; conversely, those with an alignment between their assigned 

sex and their gender identities are classified as cisgender individuals (Institute of Medicine 

[IOM], 2011). Members of the transgender population who self-identify as gender nonbinary 

(GNB) have a gender identity that is as at odds with cultural and social norms (e.g., gender 

nonconforming, genderqueer, gender expansive, or having a nonbinary gender outside the 

traditional female–male binary) (James et al., 2016). Transgender women (TW), previously 

referred to as “male-to-female,” are women who were assigned male at birth and currently 

identity as female/women; transgender men (TM), previously referred to as “female-to-

male,” are men who were assigned female at birth and currently identify as male/men (IOM, 

2011). In this article, we use a person-centered and an affirming approach in describing 

transgender persons (e.g., TW, TM); however, not all researchers, federal, national, and state 

agencies have adopted this perspective. The U.S. transgender population comprises 1.4 
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million TW, TM, and GNB adults; these subgroups are diverse in gender identities, 

expressions, and roles (Meyer et al., 2017).

Beginning in 2014, the Behavioral Risk Factor Surveillance System (BRFSS) offered all 

participating states and U.S. territories an optional survey module capturing data on sexual 

orientation and gender identity (Centers for Disease Control and Prevention [CDC], 2015a). 

BRFSS is an annual cross-sectional telephone survey conducted by the U.S. CDC and 

implemented in all states and participating U.S. territories to collect data on health and 

health behaviors of noninstitutionalized adults ages 18 years or older (CDC, 2015b). 

Nineteen states and Guam implemented this module in 2014, and in 2015, 22 states included 

the optional module. With the inclusion of this optional module, BRFSS data represents a 

first look at the health status of the U.S. transgender population, albeit with limitations. The 

CDC has suggested that BRFSS data be analyzed with the sampling weights provided to 

account for the complex design of survey data and increase generalizability of sample results 

(CDC, 2012). While this is a common approach with probability-based samples, the 

calculation of BRFSS sample weights relied heavily on sex-based data from the U.S. Census 

Bureau (CDC, 2015c). Surveys and censuses administered by the Census Bureau (e.g., the 

American Community Survey [ACS] and the Decennial Census) do not include gender 

identity measures used to identify transgender people living in the U.S.

Obtaining representative data from the transgender population is fundamental to improving 

their health and well-being and advancing transgender health research. The addition of the 

BRFSS gender identity measure is a promising step towards better understanding 

transgender health. Nonetheless, methodological concerns have emerged regarding the 

validity of data collected from transgender participants and its effect on the accuracy of 

population parameters derived from those data. Riley et al. (2017) described how 

measurement error engendered by BRFSS data collection procedures produced a 

discordance between surveyor-assigned sex and self-reported gender identity. This 

discordance introduced misclassification bias which then influenced the administration of 

sex-specific survey items provided to the 2014 BRFSS transgender participants (Riley et al., 

2017). As a result, 30% of the transgender participants were asked inappropriate sex-specific 

and anatomically based survey items (e.g., TM being asked about prostate cancer screening) 

(Riley et al., 2017). Their investigation revealed potential error from the sex/gender identity 

discordance—namely implausible responses to sexual and reproductive health questions.

Objectives

In this report, we build upon the work of Riley et al., (2017) and focus on the 

methodological issues pertaining to the discordance—particularly how it contributed 

towards problematic BRFSS sampling weights. In subsequent sections, we describe the 2015 

BRFSS methodology—including the underpinnings for the BRFSS sampling weights—and 

provide rationale substantiating concerns with the formulation and application of the 2015 

BRFSS sampling weights; publicly available data that are being used in current and new 

transgender health research (Blosnich et al., 2017; Crissman et al., 2019; Downing & 

Przedworski, 2018; Lagos, 2018; Seelman et al., 2018; Streed et al., 2017). By using data 

from 22 states that adopted the gender identity measure in 2015, we present a comparison of 
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poor health status using two methodological approaches (a matched-subject design without 

BRFSS sampling weights, and the complete BRFSS sample with sampling weights applied) 

to compare the effect of the two approaches on parameter estimates. Finally, we discuss 

methodological and conceptual factors for consideration by researchers and federal, 

national, and state agencies when collecting population-based data for transgender people.

Measurement Error and Misclassification Bias

Following BRFSS sample design and data collection standards, states obtained a probability 

sample of all households with landline and cellular telephones (CDC, 2016). Although it is 

beyond the scope of this article to describe BRFSS design weights and sampling procedures, 

BRFSS technical documentation are publicly available online (CDC, 2015). BRFSS 

interviews were conducted at the state level by health personnel or contractors, and the 

BRFSS questionnaire was administered to participants using both landlines and cellular 

telephones (CDC, 2016).

The BRFSS interview began with a core set of standardized questions and was followed by 

optional modules and then any state-added questions. For the module used to identify 

transgender participants, participants were asked, “Do you consider yourself to be 

transgender?”, and if affirmed they were asked, “Do you consider yourself to be male-to-

female, female-to-male, or gender nonconforming?” (CDC, 2014, p. 69). The gender 

identity module identified 369 TW, 239 TM, and 156 GNB adults from 22 states.

BRFSS participants were not asked their sex, instead surveyors determined it by the 

participant’s vocal timbre (CDC, 2014). By comparing the gender identity (TW, TM, and 

GNB) of participants who self-identified as transgender and the sex assigned to them by 

surveyors, we discovered measurement error that produced misclassification bias. 

Subsequently, 74% of TW and 66% of TM had a discordance between surveyor-assigned sex 

and self-reported gender identity (Table 1). It is not possible to determine the classification 

accuracy for the GNB participants because, per the BRFSS definition, these individuals do 

not identity as a man or woman. This measurement error and misclassification bias that 

ensued influenced the sex-specific algorithm used to create BRFSS sampling weights (CDC, 

2016).

Sampling Weight Method

In 2011, BRFSS began using a weighting method known as iterative proportional fitting, or 

raking, that allowed for the incorporation of additional demographic variables into the 

statistical weighting process (CDC, 2012). Through a series of data processing-intensive 

iterations, raking adjusted each participant’s sampling weight based on ranking control 

variables, or margins, until weighted frequencies and population frequencies for each margin 

converged (CDC, 2012). BRFSS data were raked by categories of age by sex, race and 

ethnicity, education, marital status, regions or counties within states, sex by race and 

ethnicity, telephone source, renter or owner status, and age groups by race and ethnicity 

(CDC, 2016).
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Raking required the use of auxiliary population information. BRFSS raked the sample data 

using county-level intercensal population estimates from the Nielsen Company that were 

derived from the Decennial Census, and sex-specific data on education, marital status, and 

tenure from the 2009–2013 ACS (CDC, 2015c). The Census Bureau does not include 

measures used to identify transgender participants. As a result, data from the Census Bureau 

represent gender binary, only accounting for the lives of cisgender men and cisgender 

women.

The CDC has suggested that BRFSS data be analyzed with the sampling weights provided to 

increase the external validity and generalizability of the sample results (CDC, 2012). 

However, the sex-specific raking algorithm used was contingent on the classification 

accuracy of transgender BRFSS participants. Data from the 74% of TW who were assigned 

male by surveyors had their data raked using population-level data for cisgender males, and 

population-level data for cisgender females were used to rake the 66% of TM who were 

assigned female by surveyors. Measurement error and the sex/gender identity discordance 

contributed to inaccurate sampling weights for the transgender participants. For this reason, 

BRFSS sampling weights may not be able to adequately remove bias in the sample. 

Resulting parameter point and interval estimates derived from the weighted data may be 

affected. The sex misclassification bias has the potential to affect the validity and precision 

of statistical conclusions regarding transgender people.

Addressing Problematic Sampling Weights

Alternative methodological approaches are needed to address the BRFSS sampling weights. 

Correctly classifying all transgender participants based on their gender identities and 

applying the BRFSS ranking algorithm to derive new sampling weights is not currently 

possible, for at least two reasons. First, several of the ranking margins require county-level 

data. However, in order to protect the confidentiality of BRFSS participants, this substate 

geographic identifier was suppressed by BRFSS for states that employed disproportionate 

sampling methods (21 out of the 22 states that used the gender identity module in 2015) 

(CDC, 2016). Second, GNB participants have a gender identity outside the female-male 

binary, and arbitrarily imposing a binary gender distinction to GNB participants in order to 

rake their data would potentially (re)introduce measurement bias, which may affect 

parameter estimates.

Modifying a case-control study design—an approach used to investigate a dichotomous 

disease and/or exposure variable—provides one way to account for the drawbacks when 

using BRFSS sampling weights. In traditional case-control studies, cases are study subjects 

that were exposed to or have the condition under study, and controls are subjects who lack 

the condition and are also a representative sample of the cases selected. Controls are 

matched to cases by extraneous variables known a priori to be correlated with the condition 

under study (Kupper et al., 1981). When exploring differences between transgender (“case”) 

and cisgender (“control”) participants, a matched-subject design can create a more balanced 

sample that mitigates the effects of confounders, increases the accuracy of parameter 

estimates, and addresses the systematic bias attributed to BRFSS sampling weights—but it 

does not correct the inaccurate sampling weights (Kupper et al., 1981).
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Properly matching transgender cases with cisgender controls is a key consideration for a 

matched-subject design; it is also a challenging task. Currently, there are no available data 

suggesting that the health of a transgender adult is equivalent to that of a cisgender adult 

with the same sex assignment (e.g., TM: cisgender woman). One option is to match a single 

transgender case with two cisgender controls: one cisgender man (CM) and one cisgender 

woman (CW) (Reisner et al., 2014). Taylor (1986, p. 29) recommends not using more than 

four controls, as the “marginal return rapidly diminishes as the number of controls per case 

increases.” Choosing the optimal variables for the matching process is critical. Conceptually, 

it is important to consider the study aims in terms of identifying an appropriate matching 

algorithm.

Methods

Using data from the 22 states that adopted the 2015 BRFSS gender identity module, we 

present a comparison of poor health status using two methodological approaches to illustrate 

their differential effects on parameter estimates. The first approach (matched analysis) 

utilized a matched-subject design without the use of BRFSS sampling weights, while the 

second approach (weighted analysis) included all transgender and cisgender participants, 

accounted for BRFSS’s complex survey design, and included the sampling weights. This 

secondary analysis of publicly available data was reviewed and received an exemption by the 

institutional review board at the Duke University School of Nursing.

The goal of this illustration was to estimate the overall prevalence of poor health status, 

present the adjusted odds ratios (aOR) with their 95% confidence intervals/limits (CI/L) for 

each of the five study groups (TW, TM, GNB, CM, CW) using the two approaches, and then 

compare the pattern of results from these two methods. Poor health status was derived from 

a single BRFSS item that asked participants to rate their general health as excellent, very 
good, good, fair, or poor. From this, a dichotomous poor health status variable was created 

and coded as 0 (excellent, very good, or good) or 1 (fair or poor).

Analysis Sample

Two analysis samples were utilized. Based on the participant’s response to the gender 

identity measure, transgender participants were classified as TW, TM, or GNB adults. For 

those participants who indicated they were not transgender, surveyor-assigned sex was used 

to classify the participant as CM or CW. These identity groups represent five distinct levels 

of study group. The weighted analysis sample included all transgender and cisgender 

participants from the 22 states. A matched-subject design was used to obtain a 1:4 matched 

analysis sample in which each transgender participant was matched with two CM and two 

CW. Matching variables were state, metropolitan status area, age (partitioned into 5-year 

increments, 18–24 to 70–74, > 80), and race/ethnicity (White, non-Hispanic; Black, non-

Hispanic; Hispanic; and any other race/ethnicity). These variables were selected based on 

their known influence on health outcomes in stigmatized populations (Cagney et al., 2005; 

Ferraro et al., 2016; Link & Phelan, 1995; Phelan et al., 2010). For this illustration, we 

intentionally did not match on other sociodemographic variables because of known social 
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and economic inequities between cisgender and transgender populations and among 

transgender subgroups (Cicero et al., 2019; James et al., 2016).

Statistical Plan

A logistic regression model was fit for each analysis sample to determine whether study 

group predicted poor health status, after covarying for age, race, and socioeconomic 

variables known to influence health outcomes for stigmatized groups (educational 

attainment, employment status, and health insurance) (Link & Hatzenbuehler, 2016; Link & 

Phelan, 1995). Using guidance from BRFSS, one logistic regression model (weighted 

analysis) was estimated by applying BRFSS sampling weights and accounting for the 

complex survey design (CDC, 2016). The second logistic regression model (matched 

analysis) did not include BRFSS sampling weights or account for the complex survey 

design. Within these models, study group does not have a single reference group, rather a 

priori pairwise comparisons of the groups were conducted to compare the aORs with their 

CI/Ls for poor health among the groups. Annual household income was excluded as a 

covariate due to the missing rate per study group exceeding 12%.

Nondirectional statistical tests were performed using SAS 9.4® with the level of significance 

set at 0.05 for the overall study group and covariate effects. To further evaluate differences in 

poor health status among the five study groups, a priori pairwise comparisons of the groups 

were conducted. If the overall Wald chi-square value for study group from the logistic 

regression was statistically significant, two-sided multiple comparisons were conducted 

using a closed test procedure with significance set at 0.05 for each test. If the overall study 

group result was not significant, a more conservative approach—the Benjamini–Hochberg 

method—was planned to safeguard against a Type I error (Koch & Gansky, 1996). This 

method controls the false discovery rate using sequential modified Bonferroni correction for 

multiple hypothesis testing (Benjamini & Hochberg, 1995).

The overall missing rate for poor health status ranged from 0.0%–0.4% per group. With 

covariates incorporated in the model, the matched analysis included 98.0% of the matched-

subject sample and the weighted analysis utilized 98.6% of the BRFSS sample. The missing 

rate per group ranged from 1.4% (CW, weighted) to 3.8% (TM, both samples). Since the 

missing rate was less than 4% per group, we elected to not apply imputation methods.

Results

Descriptive statistics for demographic characteristics, covariates in the regression models, 

and poor health status unadjusted for covariates are summarized for each analysis in Table 2. 

The effect of sampling weights on these summary statistics can be observed in this table, 

particularly among the transgender subgroups in which the sample size per group did not 

change based on analysis sample. When sampling weights were applied, the mean age 

decreased by nearly 10 years for each transgender subgroup. Sampling weights had a 

considerable effect on TM and TW data. With weights applied, TM had over a 40% increase 

in those who have at least a high school education and a 30% reduction in poor health. For 

those who reported being uninsured, sampling weights produced nearly a 130% increase for 

TW and 175% increase for TM as compared to their respective unweighted percentages.
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Table 3 provides the logistic regression results for both analysis samples. Study group was a 

predictor of poor health status, after adjusting for covariates in both analysis samples. The 

covariate results were similar for both analysis samples—with the exception of health 

insurance. The likelihood of poor health status was associated with being older, a racial/

ethnic minority, not working, and having a high school education or less. Not having health 

insurance, however, was associated with poor health status in the weighted analysis only.

The overall effect of study group was significant for both analysis samples. Figure 1 presents 

the results for the study group contrasts for the poor health outcome, and the aORs with their 

95% CI/L for each pairwise contrast. Among three pairwise transgender subgroup 

comparisons, the matched and weighted analysis samples both indicated no difference 

between TW and TM. Relative to GNB adults, the matched analysis sample revealed that 

both TW (aOR = 0.65, 95% CI [0.42, 1.01]) and TM (aOR = 0.54, 95% CI [0.33, 0.88]) had 

lower odds of poor health status; whereas, only TM (aOR = 0.33, 95% CL [0.12, 0.91) had 

lower odds of poor health status in the weighted analysis.

The contrasts between the transgender and cisgender subgroups in the matched analysis 

sample indicated that GNB adults were more likely to have poor health status than CM (aOR 
= 1.87, 95% CI [1.27, 2.75]) and CW (aOR = 2.10, 95% CI [1.43, 3.09]); additionally, TW 

were more likely to have poor health status relative to CW (aOR = 1.36, 95% CI [1.02, 

1.81]). The weighted analysis sample revealed only one significant contrast: CM were more 

likely to have poor health status (aOR = 1.06, 95% CL [1.01, 1.12]) than CW.

The width of the CI increased when BRFSS sampling weights were applied—with the 

exception of the CM/CW comparison. Given that the transgender subgroups consisted of the 

same transgender BRFSS participants across both analysis samples, the increase in CIs and 

variation in the aORs were particularly notable for the transgender subgroup comparisons.

Discussion

The BRFSS optional gender identity module provides researchers an unprecedented 

opportunity to conduct comparative studies among transgender communities and with their 

cisgender counterparts. Nevertheless, it is important to consider the limitations of BRFSS 

methods, including those recommended for data analysis, particularly if the goal is to 

achieve estimates that more accurately represent the population from which the sample was 

drawn.

Our findings suggest that the use of BRFSS sampling weights can result in biased parameter 

estimates when evaluating factors that may influence transgender health. As expected, 

narrower CIs were generated by using a matched-subject design versus the weighted 

analysis sample. However, the effect of BRFSS sampling weights is particularly evident in 

the pairwise comparisons of transgender subgroups, as both analysis samples included the 

same transgender participants. In these contrasts, the application of BRFSS sampling 

weights contributed towards not only inaccurate poor health status estimates, but also less 

precision in the parameter intervals. By using a matched-subject design, the CIs were 

narrower, thus shifting the aORs; causing the aORs to be discrepant across analysis samples.
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The CDC implemented changes to the 2016 BRFSS methodology for data collection on sex. 

BRFSS surveyors will now ask participants, “Are you male or female” (CDC, 2015a). 

However, the 2014 and 2015 BRFSS data remain publicly available, and these data and the 

CDC-provided BRFSS sampling weights are being used in current and new research studies 

(Blosnich et al., 2017; Crissman et al., 2019; Downing & Przedworski, 2018; Lagos, 2018; 

Seelman et al., 2018; Streed et al., 2017). Given the discordance between surveyor-assigned 

sex and self-reported gender identity that occurred in the 2014 and 2015 BRFSS, both 

datasets include problematic BRFSS sampling weights. Therefore, results from analyses 

using BRFSS sampling weights with either dataset may lead to inaccurate generalizations.

Conventional approaches to analyzing probability-based, complex survey data may affect the 

validity and precision of statistical conclusions regarding transgender people. A matched-

subject design provided a better indication between being transgender and having poor 

health— above and beyond the covariates that are known to influence health. It provided 

more accurate parameter point estimates, higher precision in parameter interval estimates, 

and group differences were more apparent. The approach utilized to create our matched-

subject analysis sample will help researchers match cisgender controls to transgender cases 

in studies using BRFSS data and in future studies that explore individuals who do not 

identify within binary distinctions of gender.

Limitations

Limitations of our findings include the exclusive focus on poor health, included covariates, 

and the approach taken to establish a matched-subject analysis sample. However, to our 

knowledge, the illustrative example discussed here represents the first published pairwise 

comparisons of poor health status among transgender subpopulations and in relation to their 

cisgender male and female counterparts. Both selection bias and the limited number of states 

that used the BRFSS gender identity module also contribute to limitations to the current 

study.

Research Implications

Transgender health research is hindered by the lack of gender identity measures in health-

related research and data collection efforts by the Census Bureau. Without counting the U.S. 

transgender population, the Census Bureau fails to fulfill their mission: “To serve as the 

nation’s leading provider of quality data about its people and economy” (United States 

Census Bureau, n.d.). Moreover, their approach has downstream effects in how federal, 

national, and state agencies conduct health surveillance, particularly in sampling approaches 

and calculating sampling weights. To accurately calculate sampling weights, transgender 

research participants should be classified based on their gender identities or gender, and not 

their sex assigned at birth. This approach—grounded in a gender binary and influenced by 

the Census Bureau’s data collection efforts—will only address the misclassification of 

transgender women and transgender men. Methods are still needed that account for persons 

who self-identify as GNB, as their identities fall outside the female-male binary, and 

arbitrarily imposing a binary gender distinction to GNB participants in order to calculate 

their sampling weight, would potentially introduce measurement bias, which may affect 

parameter estimates.
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Data collection approaches are needed that routinely include transgender-inclusive measures 

by all researchers, federal, national, and state agencies. The Gender Identity in U.S. 

Surveillance (2014) group recommends using a two-step method for identifying transgender 

people, asking assigned sex and current gender identity. For example: (a) “How do you 

describe yourself?” (male, female, TW, TM, GNB, a different identity); and (b) “What sex 

were you assigned at birth, on your original birth certificate?” (male or female). By 

capturing both current gender identity and sex assignment, the two-step approach can 

minimize misclassification of transgender people, identify transgender respondents who may 

not use the term transgender when describing themselves, and be more effective in gathering 

accurate and useful information to improve the health of transgender people.

The field of transgender health research represents an untapped and important area of focus 

for the nursing discipline. The current body of health-related literature does not reflect the 

nursing’s holistic perspective on health and healthcare; the “health or wholeness of human 

beings as they interact with their environment” with both wellness and illness comprising 

health (Donaldson & Crowley, 1978, p. 113). As nurse scientists and researchers study 

various aspects of transgender health, including the adoption of transgender-inclusive 

measures, they may benefit from collaborating with researchers who specialize in methods 

for transgender and gender health research. Through such collaborations, nurse scientists 

and researchers can contribute high-quality research grounded by the nursing metaparadigm; 

research that has the potential to extend and broaden the current knowledge of transgender 

health. The knowledge gained by nursing research can identify and prioritize health-related 

needs and provide the foundation to develop clinical interventions aimed at promoting health 

and preventing illness for transgender and gender nonbinary people.

Conclusion

When exploring transgender health, the use of BRFSS sampling weights may inadvertently 

portray a biased depiction of the health of transgender adults in the U.S. Generalizations 

made from the weighted analysis may obscure the need for healthcare policy and clinical 

interventions aimed to promote health and prevent illness for transgender adults—

particularly TW and TM. Additional implications may surface in analyses using BRFSS data 

when exploring other health outcomes and associations with socioeconomic characteristics. 

Methods of current and future public health surveillance and population surveys should be 

reviewed to help reduce systematic bias and to increase the validity of data collected from 

diverse transgender people.
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Figure 1. 
Multivariable Logistic Regression Models: Study Group Pairwise Comparisons of Poor 

Health Status.

Note. Unweighted analysis: p-value from the logistic regression. Weighted analysis: p-value 

from the logistic regression that accounted for complex survey design and sampling weights. 

Bold indicates statistical significance.
a Both analyses included all and only the transgender participants from the 22 states that 

included the gender identity module.
b Group 1/Group 2: pairwise study group comparisons listed on the left side of the figure. 

Group 2 is the reference group. aOR = adjusted odds ratio; CM = cisgender men; CW = 

cisgender women; CI/L = confidence interval/limit; GNB = gender nonbinary adults; ref = 

reference; TM = transgender men; TW = transgender women.
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Table 1

2015 BRFSS Sex Classification by Vocal Timbre

BRFSS surveyor assignment TW (n=369) TM (n=239) GNB (n=156)

Male 272
(73.7%)

a 82 (34.3%) 79 (50.6%)

Female 97 (26.3%) 157
(65.7%)

b 77 (49.4%)

Note. n (%). Data represents the transgender-identified 2015 BRFSS participants.

a
Unadjusted number (n) and percent (%) of transgender women who were classified as male.

b
Unadjusted number (n) and percent (%) of transgender men who were classified as female. GNB = gender nonbinary adults; TM = transgender 

men;TW = transgender women.
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Table 3

Logistic Regression Results for Poor Health Outcome

Matched analysis (N=3745) Weighted analysis (N=164639)

Analytic model χ2 p aOR 95% CI F p aOR 95% CL

Study group
a 16.33 0.0026 2.41 0.0471

Age 17.35 <0.0001 1.01 [1.01, 1.02] 488.5 <0.0001 1.02 [1.02, 1.02]

Race/ethnicity

 Racial/ethnic minorities 12.98 0.0003 1.41 [1.17, 1.71] 266.8 <0.0001 1.66 [1.57, 1.77]

 White, non-Hispanic (ref)

Educational attainment

 High school/GED graduate or less 35.02 <0.0001 1.69 [1.42, 2.01] 673.8 <0.0001 2.00 [1.90, 2.11]

 Post-secondary school (ref)

Employment status

 Not working
b 123.05 <0.0001 3.07 [2.52, 3.74] 955.0 <0.0001 2.58 [2.43, 2.74]

 Working (ref)

Health insurance status

 Uninsured 1.58 0.2086 1.21 [0.90, 1.62] 44.8 <0.0001 1.42 [1.28, 1.57]

 Insured (ref)

Note. Matched analysis: χ2 = Wald chi-square and P-value from the logistic regression. Weighted analysis: F- and p-values from the logistic 
regression that accounted for complex survey design and BRFSS sampling weights.

a
Study group includes five categories: transgender women, transgender men, gender nonbinary adults, cisgender men, and cisgender women. Study 

group does not have a reference group, rather a priori pairwise comparisons of the groups are provided in Figure 1.

b
Not working=homemaker, retired, student, out of work, or unable to work. aOR = adjusted odds ratio; CI/L = confidence interval/limit.
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