
Articles
The Lancet Regional
Health - Western Pacific
2023;▪: 100816

Published Online XXX

https://doi.org/10.
1016/j.lanwpc.2023.
100816
Transgender-related stigma and gender minority stress-
related health disparities in Aotearoa New Zealand:
hypercholesterolemia, hypertension, myocardial infarction,
stroke, diabetes, and general health
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Summary
Background Research has found that transgender-related enacted stigma—including discrimination, harassment,
violence, cyberbullying, community rejection, and conversion efforts—is associated with negative mental health
among transgender people. Transgender people also experience physical health disparities that could be due to
chronic gender minority stress caused by stigma and prejudice.

MethodsWe compared a large New Zealand national survey of transgender participants with the New Zealand Health
Survey (NZHS) with age and ethnicity weightings on stress-related health conditions and indicators. We conducted
multivariate logistic regression to test associations between transgender-related enacted stigma and physical health
conditions and indicators, controlling for age, gender, ethnicity, gender affirming hormone use, and alcohol and
tobacco use.

Findings Transgender participants had a greater likelihood of ever having hypertension (63%, 95% CI 41%–89%), a
myocardial infarction (98%, 6%–271%), a stroke (104%, 2%–311%), hypercholesteremia 148% (114%–188%), and
current poor or fair general health (128%, 107%–151%). There were no significant differences for diabetes.
Compared with those scoring at the 10th percentile on transgender-related enacted stigma, those at the 90th
percentile were more likely to have had hypertension (81%, 36%–140%), hypercholesteremia (54%, 20%–98), and
poor/fair health (75%, 45%–110%).

Interpretation We found large disparities for stress-related physical health conditions and indicators, and transgender
people who experienced higher transgender-related enacted stigma had a significantly increased prevalence of these
negative outcomes. Our findings highlight the need for health professionals to consider gender minority stress and
for interventions and policy/law reforms to address transgender-related stigma.
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Introduction
Minority stress theory suggests that marginalized mi-
nority groups experience an increased burden of mental
and physical health issues due to the cumulative effect
of stigma and prejudice they face on a regular basis.
This allostatic load from chronic stress can lead to sig-
nificant health disparities and negative outcomes1; for
example, psychosocial stress may be comparable to
smoking as a risk factor for of myocardial infarction.2
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Research has shown that stressful experiences associ-
ated with stigma or prejudice for a minority group may
be more stressful than similar events that are not
associated with stigma or prejudice.1 Stressful experi-
ences of stigma and prejudice—enacted as discrimina-
tion, harassment, and violence—could also cause
hypervigilance to such future experiences and increased
sensitivity to rejection, which may result in dysregulated
inflammatory system responses.3
3240, New Zealand.
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Research in context

Evidence before this study
Evidence suggests that gender minority stress experienced by
transgender people—due to stigma, prejudice, and violence—
is associated with mental health symptoms. Research on
other minority groups has also uncovered that minority stress
is associated with greater likelihood of negative physical
health outcomes. Studies have also found that transgender
people are more likely to report stress-related physical health
conditions and indicators.

Added value of this study
This study provides the first evidence linking transgender-
related enacted stigma to a broad range of stress-related

physical health conditions and indicators. The findings also
add to our understanding of the extent of the disparities
faced by transgender people for hypertension, myocardial
infarction, stroke, hypercholesterolemia, and general health.

Implications of all the available evidence
Medical professionals should be aware of the health disparities
that transgender people face and account for potential gender
minority stress when monitoring health and providing care.
We need interventions and policies to reduce transgender-
related stigma and gender minority stress as well as address
the health disparities faced by transgender people.

Articles

2

Gender minority stress theory has been applied to
transgender people to explain mental health disparities.4

Transgender people are those whose genders (binary or
nonbinary) differ from societal expectations based on
their sex assigned at birth. Many studies have shown
that transgender people’s experiences of enacted stigma
and prejudice are associated with depression, anxiety,
non-suicidal self-injury, and suicide attempts.5

Based on existing evidence, it is reasonable to hy-
pothesize that gender minority stress could also nega-
tively affect the physical health of transgender people.
Among sexual minorities (e.g., gay, lesbian, and
bisexual people), enacted stigma and prejudice experi-
ences are associated with a greater likelihood of physical
health problems, including acute symptoms and chronic
diseases,3,6 and this topic has also been widely examined
among racial/ethnic minorities.7 There has been limited
research, however, on this topic among transgender
people. Flentje and colleagues showed that transgender
people who reported prejudice/discrimination or phys-
ical/sexual violence due to being a sexual or gender
minority had lower self-reported physical health.8 From
the TransPop study—which utilized a U.S. national
population sample—Poteat and colleagues found a
positive association between cardiovascular disease and
both general everyday discrimination and adverse
childhood experiences, but these effects did not reach
statistical significance. The authors attributed this to
their study’s statistical power, limited to 114 trans-
gender participants.9

There is also a large body of evidence to suggest that
transgender people face physical health disparities for
health conditions and indicators that are associated with
stress exposure.10,11 Results from TransPop showed that
transgender participants were more likely to report ul-
cers, asthma, sleep disorders, poor physical health days,
and that their overall health was poor or fair, although
they were no more likely than cisgender participants to
report hypercholesterolemia or COPD.11 The main focus
of this article is on cardiovascular disease and associated
risk factors; this is due to high-quality population data
being available for these stress-related health conditions
and indicators for the current study.

Evidence for diabetes is mixed, with clinical studies
finding that risk of type 2 diabetes may be elevated by
commencement of gender-affirming hormones
(GAH).12,13 Research with population-based samples,
however, has not found disparities for diabetes.10 The
TransPop study even found lower rates of diabetes
among transgender participants, although they did not
adjust for age or other covariates.11

A population-based sample of over 3000 transgender
participants in the U.S. Behavioral Risk Factor Surveil-
lance System (BRFSS), found that trans men and
women were less likely to report hypertension than
cisgender women and men respectively.10 A recent sys-
tematic review found that there was not enough evi-
dence to conclude that GAH use has an impact on
hypertension.14

There is also emerging evidence of disparities for
myocardial infraction and stroke among transgender
people. The BRFSS found elevated rates of self-reported
myocardial infraction compared with the cisgender
population among both trans men and trans women,
although the prevalence was particularly high for trans
men.10 Another retrospective study of Kaiser health re-
cords showed transfeminine patients had higher rates of
both ischemic stroke and myocardial infraction than
matched cisgender women but not cisgender men, with
no differences between transmasculine patients and
matched cisgender patients.15 The TransPop study did
not find health disparities among transgender partici-
pants for cardiovascular disease, although this study had
less statistical power.9

The aim of this research is to uncover further evi-
dence for physical health disparities among transgender
people from a large national community sample and to
examine whether participants who experienced of
transgender-related stigma are more likely to have
stress-related health conditions and indicators.
www.thelancet.com Vol ▪ ▪, 2023
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Counting
Ourselves

New Zealand
Health Survey

Age (years) n = 873a n = 13,572

15–24 43% 17%

25–34 29% 18%

35–44 11% 15%

45–54 8% 16%

55 and older 9% 34%

Genderb n = 891 n = 13,572

Men 29% 49%

Women 30% 51%

Nonbinary 42% –

Race/ethnicity n = 891 n = 13,572

NZ European and other 81% 68%

Māori 13% 12%

Pacific Islander 3% 6%

Asian 4% 14%

Alcohol four or more times/week 7% 17%

Current smokers 20% 15%

a18 Counting Ourselves participants aged 14 excluded as New Zealand Health
Survey does not include this age. bMen include trans men in Counting Ourselves
and those recorded as male in the NZHS; women include trans women in
Counting Ourselves and those recorded as female in the NZHS; the NZHS did
not have an option for nonbinary genders.

Table 1: Demographic, alcohol use, and smoking comparisons
between Counting Ourselves and New Zealand Health Survey
participants.
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Methods
Procedure
Counting Ourselves: The Aotearoa New Zealand Trans
and Nonbinary Health Survey was conducted from July
to September 2018, open to participants who were
transgender, aged 14 and older, and living in Aotearoa
New Zealand. The survey had 330 questions that asked
about a broad range of health indicators and social de-
terminants of health. Questions were largely sourced
from surveys with national population-based estimates,
such as the New Zealand Health Survey (NZHS), and
other international transgender health surveys. Partici-
pants were recruited via social media, health pro-
fessionals, and community organizations, and almost all
(99%) chose to complete the survey online. Of the 1178
valid responses we received, 891 participants (76%)
completed questions about physical health outcomes
and indicators. Counting Ourselves is led by trans-
gender people and included a diverse transgender
community advisory group. The survey received
approval from the New Zealand Health and Disability
Ethics Committee (18/NTB/66/AM01). We have not
examined stress-related physical health conditions and
outcomes in previous publications from the Counting
Ourselves project. Veale and colleagues outline further
details of the study protocol.16

For general population comparisons, we used the
2018–2019 NZHS,17 which had a population-based
sample of 13,572 participants aged 15 and older.

Table 1 outlines Counting Ourselves participants’
demographics, alcohol, and tobacco use in comparison
with the NZHS. Counting Ourselves participants were
more likely to be younger, European or Other ethnicity,
and less likely to be Asian. Differences in alcohol use are
likely due to the Counting Ourselves sample having a
greater proportion of younger participants who tended
to drink alcohol less frequently.

Measures
Stress-related health conditions and indicators
We used an SF-1218 item for participants to rate their
health in general as “poor,” “fair,” “good,” “very good,”
or “excellent.” We also used questions from the
NZHS17 to ask participants if they had ever been told by
a doctor that they have “high blood pressure (excluding
during pregnancy),” a “heart attack,” a “stroke
(excluding ‘mini-stroke’ or transient ischaemic attack
(TIA)),” “diabetes (excluding during pregnancy),” and
“high cholesterol levels in your blood.” Response op-
tions for the NZHS included “yes,” “no,” and “don’t
know;” Counting Ourselves only included “yes” and
“no” response options.

Enacted stigma index
Using 11 questions, we asked participants if, due to
them being transgender, they had ever been discrimi-
nated against, verbally harassed, physically attacked,
www.thelancet.com Vol ▪ ▪, 2023
cyberbullied, rejected from religious communities,
evicted, or made homeless due to violence, or had a
professional attempt to make them cisgender (conver-
sion effort). Enacted stigma index scores were the sum
of each participant’s reported experiences.

Using the expectation maximization method, we
imputed missing data only for participants who had
scores on at least one of the index items. Data were
imputed for 1.5% to 9.5% of responses (this range being
due to some questions not applying to all participants).
Tan and colleagues give more details of the missing data
imputation method and the exact wording of the ques-
tions in this index.19

Gender-affirming hormone use
We asked participants if they were currently taking
“masculinising or feminising hormones or anti-
androgens.”

Alcohol and tobacco use
Participants were asked if they had ever smoked, and if
they had, we asked them “on average, how many ciga-
rettes do you smoke a day?” The 6-point scale ranged
from participants who had never smoked to “11 or more
a day.”

We used the Alcohol Use Disorders Identification
Test (AUDIT) question: “how often do you have a drink
containing alcohol?”20 The 5-point scale ranged from
3
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having not drank alcohol in the past year through to
“four or more times per week.”

Material hardship
Participants were asked if in the past year to keep costs
down they had a range of 6 experiences, for example
“gone without fresh fruit or vegetables” and “put up
with feeling cold.” These items were taken from the
New Zealand General Social Survey and response items
included “not at all,” “a little,” and “a lot.”

Data analysis
To assess disparities, we compared the Counting Our-
selves sample with the NZHS sample weighted to reflect
Counting Ourselves’ age and ethnic distribution. See
Supplementary Table S1 for the weights, with weights
greater than 1 indicating higher weighting than the
original NZHS sample (e.g., younger participants, who
were a higher proportion of the Counting Ourselves
sample) and weights less than 1 indicating lower
weighting than the original NZHS sample (e.g., Asian
participants, who were a lower proportion of the
Counting Ourselves sample). Comparisons between
Counting Ourselves and NZHS only included partici-
pants aged 15–74 because the NZHS did not include 14-
year-olds and there were only five Counting Ourselves
participants aged older than 74, making accurate
weighting difficult in the older age group. We calculated
confidence intervals using the modified Wald method.21

Using SPSS version 27, we conducted multivariate
regression analyses to test whether the Enacted Stigma
Index was associated with physical health variables, with
age, gender, ethnicity, GAH use, and alcohol and to-
bacco use included as covariates. We scaled Enacted
Stigma Index scores to compare the prevalence for those
scoring at the 90th percentile (who scored 5) with those
at the 10th percentile (who scored 0). In order to
calculate adjusted relative prevalence ratios, we used
robust (modified) Poisson regression.22 We removed up
to 33 cases with data missing on any of the predictor or
criterion variables in the models (listwise deletion).

We also conducted ANOVAs to examine Enacted
Stigma Index average score differences between ethnic
groups.
Results
Table 2 outlines disparities between Counting Ourselves
and NZHS (weighted to match Counting Ourselves’ age
and ethnicity distribution) samples among participants
aged 15–74. Counting Ourselves participants were more
likely than weighted NZHS participants to have ever
been told by a doctor they had hypertension (RR 1.63,
95% CI 1.41–1.89, P < 0.001), myocardial infarction (RR
1.98, 95% CI 1.06–3.71, z = 2.13, P = 0.03), a stroke (RR
2.04, 95% CI 1.02–4.11, P = 0.04), high cholesterol levels
(RR 2.48, 95% CI 2.14–2.88, P < 0.001), and poor or fair
general health (RR 2.28, 95% CI 2.07–2.51, P < 0.001).
There were no significant differences for diabetes (RR
1.21, 95% CI 0.81–1.81, P = 0.35). While there were
gender differences in these disparities, our further
regression analyses outlined in Tables 3 and 4 show that
some of these gender differences did not remain after
controlling for GAH use and other covariates. Dispar-
ities by age groups can be found in Supplementary
Table S2.

In Tables 3 and 4, results of regression analyses with
the Enacted Stigma Index and other covariates predict-
ing health conditions and indicators among Counting
Ourselves participants are reported. The Enacted Stigma
Index was positively associated with hypertension, high
cholesterol, and general poor/fair health. After control-
ling for covariates, we only found statistically significant
gender differences for cholesterol and general health.
Age was negatively associated with poor/fair health but
positively associated with all the other health conditions
or indicators. Pacific Islanders and those who had taken
testosterone-based GAH were more likely to report high
cholesterol. Those reporting poor/fair health were more
likely to smoke and less likely to have used testosterone-
based GAH.

Due to cells with low numbers of cases, we com-
bined testosterone-based and estrogen-based GAH
groups for analyses of myocardial infarction and stroke,
and combined Māori, Pacific Island, and Asian groups
for all analyses outlined in Table 4. Smoking was posi-
tively associated with myocardial infarction, and Māori,
Pacific Island, and Asian ethnicities combined were
more likely to report diabetes. We repeated all analyses
in Tables 3 and 4 with multiple imputation for missing
data and including material hardship as predictors in
the models; these changes did not alter the effect sizes
in any meaningful way or the inferences of the findings.

We found statistically significant differences between
ethnic groups in Counting Ourselves on the Enacted
Stigma Index, F(4,854) = 5.87, P < 0.001. New Zealand
European Pākehā (White) participants had the lowest
average number of enacted stigma experiences
(M = 2.10, 95% CI 1.95–2.25), followed by Asian
(M = 2.15, 95% CI 1.23–3.07), Māori (M = 2.51, 95%
CI 2.09–2.93), Pacific Islander (M = 3.29, 95% CI
2.16–4.43), and other ethnic groups (M = 3.84, 95% CI
2.65–5.05).
Discussion
Health disparities
After adjusting for age and ethnicity differences, trans-
gender participants were more likely than the general
population to report poor/fair health and that a doctor
had ever told them they had hypertension, myocardial
infarction, a stroke, or hypercholesterolemia. Effect
sizes were particularly high for hypertension and gen-
eral poor/fair health, where confidence intervals ranged
www.thelancet.com Vol ▪ ▪, 2023
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Counting Ourselves New Zealand Health Surveya

Hypertension

Gender n % (95% CI) Gender n Weighted % (95% CI)

Trans women and nonbinary AMAB 337 26.1% (21.7%–31.1%) Women 6594 11.3% (10.5%–12.1%)

Trans men and nonbinary AFAB 527 13.7% (11.0%–16.9%) Men 5449 11.5% (10.7%–12.4%)

Total 864 18.5% (16.1%–21.3%) Total 12,045 11.4% (10.8%–12.0%)

Myocardial infarction

Trans women and nonbinary AMAB 340 2.1% (0.9%–4.3%) Women 6595 0.5% (0.4%–0.7%)

Trans men and nonbinary AFAB 526 0.8% (0.2%–2.0%) Men 5448 0.8% (0.6%–1.1%)

Total 866 1.3% (0.7%–2.3%) Total 12,045 0.6% (0.5%–0.8%)

Stroke

Trans women and nonbinary AMAB 339 1.8% (0.7%–3.9%) Women 6595 0.6% (0.5%–0.8%)

Trans men and nonbinary AFAB 525 0.5% (0.1%–1.8%) Men 5449 0.4% (0.3%–0.6%)

Total 864 1.0% (0.5%–2.0%) Total 12,046 0.5% (0.4%–0.7%)

Diabetes

Trans women and nonbinary AMAB 338 6.2% (4.1%–9.4%) Women 6594 2.7% (2.3%–3.1%)

Trans men and nonbinary AFAB 524 0.8% (0.2%–2.0%) Men 5448 2.0% (1.6%–2.4%)

Total 862 2.9% (2.0%–4.3%) Total 12,044 2.4% (2.1%–2.7%)a

High cholesterol

Trans women and nonbinary AMAB 339 27.4% (23.0%–32.4%) Women 6594 7.4% (6.8%–8.0%)

Trans men and nonbinary AFAB 527 15.2% (12.4%–18.5%) Men 5449 8.9% (8.2%–9.7%)

Total 866 20.0% (17.5%–22.8%) Total 12,043 8.1% (7.6%–8.6%)a

General poor or fair health

Trans women and nonbinary AMAB 340 30.3% (25.7%–35.4%) Women 6590 17.0% (16.1%–17.9%)

Trans men and nonbinary AFAB 523 40.0% (35.9%–44.2%) Men 5447 14.9% (14.0%–15.8%)

Total 863 36.2% (33.0%–39.4%) Total 12,037 16.0% (15.4%–16.7%)

Note: Only cases aged 15–74 included. AMAB, Assigned male at birth, AFAB, Assigned female at birth. aCases weighted to match Counting Ourselves’ age and racial/ethnic
distribution.

Table 2: Health condition and indicator disparities between Counting Ourselves and New Zealand Health Survey participants.

Hypertension Hypercholesterolemia General poor/fair health

b aRPR (95% CI) P b aRPR (95% CI) P b aRPR (95% CI) P

Enacted Stigma Index 0.59 1.81 (1.36, 2.40) <0.001 0.43 1.54 (1.20, 1.98) <0.001 0.56 1.75 (1.45, 2.10) <0.001

Age (years) 0.04 1.04 (1.03, 1.05) <0.001 0.05 1.05 (1.04, 1.06) <0.001 −0.02 0.98 (0.98, 0.99) <0.001

Ethnicity

European/other (ref)

Māori 0.12 1.13 (0.78, 1.63) 0.531 0.02 1.02 (0.69, 1.51) 0.912 0.15 1.16 (0.92,1.46) 0.207

Pacific Islander 0.08 1.08 (0.45, 2.56) 0.865 0.80 2.21 (1.23, 4.00) 0.009 −0.04 0.96 (0.65, 1.43) 0.857

Asian −1.29 0.28 (0.04, 1.83) 0.182 0.36 1.43 (0.83, 2.46) 0.198 −0.29 0.75 (0.41, 1.36) 0.341

Gender and sex assigned at birth

Trans man or nonbinary AFAB (ref)

Trans woman or nonbinary AMAB 0.18 1.19 (0.74, 1.93) 0.474 0.70 2.01 (1.22, 3.32) 0.006 −0.35 0.71 (0.52, 0.96) 0.026

Alcohol use 0.09 1.10 (0.98, 1.23) 0.115 −0.01 0.99 (0.90, 1.10) 0.842 −0.02 0.98 (0.90, 1.07) 0.703

Smoking 0.04 1.04 (0.94, 1.15) 0.432 −0.01 0.99 (0.90, 1.09) 0.852 0.15 1.16 (1.09, 1.24) <0.001

Gender affirming hormones ever

No (ref)

Testosterone-based 0.18 1.19 (0.75, 1.89) 0.454 1.02 2.77 (1.78, 4.31) <0.001 −0.38 0.68 (0.54, 0.93) 0.002

Estrogen-based 0.03 1.03 (0.69, 1.52) 0.894 −0.28 0.75 (0.53, 1.08) 0.125 0.03 1.03 (0.74, 1.45) 0.863

n 833 833 830

aRPR, Adjusted relative prevalence ratio; AFAB, Assigned female at birth; AMAB, Assigned male at birth.

Table 3: Enacted Stigma Index and covariates predicting hypertension, cholesterol, and general health.
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Myocardial infarction Stroke Diabetes

b aRPR (95% CI) P b aRPR (95% CI) P b aRPR (95% CI) P

Enacted Stigma Index 1.03 2.80 (0.78, 10.11) 0.116 0.80 2.22 (0.57, 8.65) 0.251 0.33 1.39 (0.62, 3.14) 0.426

Age (years) 0.09 1.10 (1.06, 1.13) <0.001 0.10 1.10 (1.06, 1.14) <0.001 0.04 1.04 (1.02, 1.07) <0.001

Ethnicity

European/other (ref)

Māori, Pacific Island, or Asian −1.01 0.36 (0.03, 4.32) 0.423 0.02 1.02 (0.08, 13.97) 0.988 0.94 2.57 (1.12, 5.82) 0.024

Gender and sex assigned at birth

Trans man or nonbinary AFAB (ref)

Trans woman or nonbinary AMAB −0.14 0.87 (0.22, 3.48) 0.844 0.17 1.19 (0.34, 4.15) 0.788 1.57 4.78 (0.92, 24.84) 0.063

Alcohol use −0.19 0.83 (0.54, 1.25) 0.367 0.13 1.14 (0.68, 1.93) 0.617 −0.01 0.99 (0.74, 1.34) 0.962

Smoking 0.40 1.50 (1.07, 2.09) 0.019 −0.29 0.75 (0.55, 1.03) 0.076 0.05 1.05 (0.79, 1.40) 0.752

Gender affirming hormones ever

No (ref)

Yes 0.37 1.45 (0.51, 4.10) 0.485 0.52 1.68 (0.48, 5.90) 0.421 1.30a 1.14 (0.16, 8.29) 0.898

1.87b 1.21 (0.49, 2.98) .685

n 832 830 831

aRPR, Adjusted relative prevalence ratio; AFAB, Assigned female at birth; AMAB, Assigned male at birth. aTestosterone-based hormones. bEstrogen-based hormones.

Table 4: Enacted Stigma Index and covariates predicting myocardial infarction, stroke, and diabetes.
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from approximately two to three times greater preva-
lence, and these may have been underestimates due to
transgender people being more likely to postpone or
avoid care due to anticipated stigma and other bar-
riers.9,16 We found no significant disparity for diabetes,
which aligns with other nonclinical studies of trans-
gender people.10,11 This research adds to our knowledge
of the extent of physical health disparities that trans-
gender people face by examining a wide range of stress-
related health conditions and indicators in a large
national community sample.

The overall hypercholesterolemia disparities and
greater prevalence of hypercholesterolemia among trans
women and nonbinary participants assigned male at
birth were not found in the TransPop11 and BRFSS
studies,10 although TransPop had fewer participants and
neither study adjusted for age, GAH usage, or other
covariates. Differences between our findings and other
published research should be considered in the context
of different healthcare systems, ethnic, and other social
determinants of health between the US and Aotearoa
New Zealand.23 The greater rate of hypercholesterolemia
among participants who had taken testosterone aligns
with clinical research that has found increased LDL
cholesterol after testosterone initiation.24

The myocardial infarction disparities shown in our
study align with the BRFSS research, although they
found higher rates among trans men.10 Disparities for
myocardial infarction and stroke in our study align with
clinical studies,15 although we did not see an association
with estrogen-based GAH found in clinical research.
Cardiovascular disease risk may be higher for people
living with HIV, but we did not control for HIV status in
this research because fewer than 1% of the sample was
HIV positive,16 which is likely to be due to the low rate of
HIV infection in Aotearoa New Zealand.

TransPop also found disparities for reporting poor or
fair general health and that these disparities were largest
for transmasculine participants.11 We found participants
taking testosterone-based GAH reported better general
health, which may indicate that participants took a ho-
listic view of general health—including mental health
and wellbeing—in their rating of their general health.

Transgender-related enacted stigma
Our study shows that participants who reported
transgender-related enacted stigma—experiences of
discrimination, harassment, violence, cyberbullying,
community rejection, and conversion efforts—had a
greater likelihood of stress-related physical health out-
comes. After adjusting for demographic and alcohol and
tobacco use covariates, compared with those at the 10th
percentile, transgender people at the 90th percentile of
the Enacted Stigma Index were more likely to have hy-
pertension, hypercholesterolemia, and poor/fair general
health. Adjusted relative prevalence ratios ranged from
51% to 81% increased prevalence, with 95% confidence
intervals ranging from 21% to 140% increased preva-
lence. This finding is consistent with evidence that
enacted stigma is associated with physical health out-
comes in other minority groups.6–8 This is the physio-
logical responses that would be expected from chronic
(gender minority) stress,6,10,24,25 including dysregulated
immune functioning,3 increased blood pressure, heart
rate, and glucose levels,26 and decreased insulin sensi-
tivity.12 In particular, elevated cortisol levels and in-
flammatory cytokines, have been associated with an
increased risk of cardiovascular events.26–28
www.thelancet.com Vol ▪ ▪, 2023

www.thelancet.com/digital-health


Articles
The Enacted Stigma Index was not a statistically
significant predictor of myocardial infarction, stroke,
and diabetes. For myocardial infarction and stroke, this
could be due to the low prevalence of these events
meaning that we required a larger sample size to detect
this effect; the width of the confidence intervals for
these analyses indicated that with our sample size, we
required a prevalence ratio greater than three for a sta-
tistically significant result. Although our myocardial
infarction and stroke findings were nonsignificant, our
research still raises concern about the potential effect of
gender minority stress on these serious health events:
We found prevalence ratios of more than two for both
myocardial infarction and stroke, as well as a correlation
between the Enacted Stigma Index and hypercholester-
olemia and hypertension, both of which are known risk
factors for myocardial infarction and stroke.29

To provide an additional intersectional perspective,
we examined differences between ethnic groups in their
average Enacted Stigma Index scores. Our results
showed that Māori, Pacific Islander, and other margin-
alized ethnic groups faced higher levels of transgender-
related enacted stigma. Additionally, our regression
analyses showed that after accounting for other model
variables, Pacific Islanders were more likely to have
hypercholesterolemia and a combined Māori, Pacific
Islander, and Asian ethnic group were more likely to
have diabetes. These health disparities have been found
in other research of largely cisgender populations in
Aotearoa New Zealand,30 and they are best understood
within a context of continued structural racism and
inequity stemming from European colonization in
Aotearoa New Zealand, which has resulted in Māori and
other non-European ethnic groups facing higher levels
of poverty, healthy food access barriers, cultural and
linguistic barriers that hinder healthcare access and
quality, and other disadvantage.23,31

This is the first research to show statistically signif-
icant evidence of a relationship between transgender-
related enacted stigma experiences and a range of
physical health conditions and indicators that could
result from gender minority stress. We cannot confirm
causal explanations due to the correlational design of
this study; however, the alternative direction of causa-
tion seems unlikely, and we statistically controlled many
third variables that could also provide plausible expla-
nations. It is also unlikely that the results of this study
were affected by participants’ subjective responding, as
could be the case for studies that rely on than subjective
ratings of participants’ health, since we used doctor di-
agnoses (which likely relied on biological markers) for
most of the health outcomes we studied.

A limitation of this research is the Counting Our-
selves study’s convenience sample, which is likely to
have over-represented New Zealand European (White)
participants. We also had a large proportion of younger
participants, although this was likely to reflect the
www.thelancet.com Vol ▪ ▪, 2023
younger age distribution of the transgender popula-
tion.11 Despite using ethnicity and age weightings for
our disparities analysis and including demographic
covariates in the regression analyses, it is not certain
how generalizable our results are to the wider trans-
gender population in Aotearoa New Zealand. Addition-
ally, the NZHS provided a “don’t know” response option
to health condition and indicator questions, while
Counting Ourselves participants were not given this
option. This is unlikely to have had a substantial effect
on the results, as the proportions of “don’t know” re-
sponses were low, ranging from less than 0.1% for
diabetes and general health status to 1.8% for
cholesterol.

The potential effects of gender minority stress on
physical health can be further explored through future
research on:

- biomarker physical health indicators, particularly for
blood pressure and cholesterol

- a broader range of stress-related health conditions or
indicators, such as asthma and ulcers

- the role of anticipated or perceived transgender-
related stigma, as a fear or expectation of negative
treatment, which is likely to have a significant
negative impact alongside enacted transgender-
related stigma

- a broader range social determinants of health, such
as other drug use and transgender people’s barriers
to accessing general healthcare32 and engaging in
physical activities, especially gender-segregated
activities33,34

- analyses to explore the amount that these physical
health disparities are directly due to effects of gender
minority stress or indirectly due to other effects such
as socioeconomic status, substance use, mental
health, or educational opportunities

- the buffering effect of social support or perpetuating
effect of substance use, sleep quality, and internali-
zation of negative messages about transgender
people

- the connection between physical health and struc-
tural stigma, which includes laws and policies that
disadvantage transgender people

These research findings have implications for med-
ical practice and policies. Medical professionals working
with transgender people should provide regular cardio-
vascular risk assessments35 and be aware of these dis-
parities and consider the potential impact of gender
minority stress. Researchers have indicated the need for
stigma-reduction interventions, policy changes, and law
reforms to address the stigma that leads to gender mi-
nority stress and mental health disparities.36 Our find-
ings demonstrate that these changes could also be
important for addressing the physical health disparities
that transgender people face.
7
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Conclusions
This study found that transgender people face physical
health disparities for health conditions and indicators
that may be expected due to gender minority stress. We
found that negative physical health outcomes were more
common among those with high transgender-related
enacted stigma experiences, such as discrimination,
harassment, and violence. To reduce the health dispar-
ities in this population, we need policy and law changes
to fight the stigma that leads to gender minority stress
and medical professionals should monitor health con-
ditions and indicators related to gender minority stress.
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