I
O
o
<
i
0
w
o
(7]
w
o
>
o
wi
)
I
ar
<
wi
=3
>
(L)
o
-
=)
=
wi
=]
o
wi

0

Risk of Type 2 Diabetes Among
Lesbian, Bisexual, and
Heterosexual Women: Findings

From the Nurses’ Health Study II

Diabetes Care 2018;41:1448-1454 | https://doi.org/10.2337/dc17-2656

OBJECTIVE

Lesbian and bisexual (LB) women are more likely than heterosexual women to ex-
hibit risk factors for type 2 diabetes, but studies estimating the burden of type 2
diabetes among LB women are uncommon and limited to cross-sectional designs.
This study investigated incidence of type 2 diabetes in LB women and heterosex-
ual women in a large, longitudinal U.S. cohort.

RESEARCH DESIGN AND METHODS

Women participating in the Nurses’ Health Study Il (NHS 1) ages 24-44 years in
1989 were prospectively followed through 2013. Self-reported clinician diagnosis of
type 2 diabetes was assessed every other year to identify incidence. Of the participants,
1,267 identified as lesbian or bisexual and 92,983 identified as heterosexual. Cox
proportional hazards regression was used to model incidence of type 2 diabetes.

RESULTS

LB women had a 27% higher risk of developing type 2 diabetes than heterosexual
women (adjusted incidence rate ratio [IRR] 1.27, 95% CI 1.05, 1.54). Differences
between LB women and heterosexual women inrisk of type 2 diabetes were greater
during younger ages (sexual orientation—by-age interaction, P < 0.001). BMI mediated
the relationship between sexual orientation and type 2 diabetes; the IRR was com-
pletely attenuated when BMI was added to the model (IRR 0.85, 95% Cl 0.70, 1.03).

CONCLUSIONS

Findings indicate that LB women develop type 2 diabetes at younger ages than
heterosexual women. Higher BMI in LB women is an important contributor to this
disparity. Public health and clinical efforts to prevent, detect, and manage obesity
and type 2 diabetes among LB women are warranted.

Although the majority of lesbian and bisexual (LB) women living in the U.S. are no less
healthy than their heterosexual female counterparts, the population of LB women
has health disparities and unique health needs (1). For example, extensive research
demonstrates that LB women are more likely than heterosexual women to experience
mental health and substance use problems (2—4). Less extensive is research examining
potential differences between LB women and heterosexual women in their risk of
developing chronic physical health problems; results from such studies have been in-
conclusive thus far (5,6). For example, findings from cross-sectional studies investigating
differences between LB women and heterosexual women in risk for type 2 diabetes have
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been mixed, with some studies finding
differences by sexual orientation (7-9)
and other studies finding no difference
(10-15). Most studies detecting sexual
orientation differences found higher
risk for type 2 diabetes in LB women
compared with heterosexual women
(7,8).

Despite inconclusive findings, there is
reason to suspect that LB women may
have disparities in chronic physical health
conditions, including type 2 diabetes, be-
cause they are more likely than hetero-
sexual women to have risk factors such
as obesity (16), tobacco smoking (3,16),
heavy alcohol drinking (3,16), and stress-
related exposures (e.g., discrimination,
violence victimization, and psychological
distress) (3,17—-19). Consistent with find-
ings from population-based studies, anal-
yses with data from the Nurses’ Health
Study Il (NHS 1), the longitudinal cohort
examined in the current study, have found
that LB women are more likely than hetero-
sexual women to report obesity, cigarette
smoking, heavy alcohol use, depression, and
childhood victimization (20-22).

Minority stress is theorized to be a
central reason why LB women are at
elevated risk for physical health problems
including type 2 diabetes (23). Minority
stress, or the external (e.g., discrimina-
tion) and internal (e.g., expectations of
rejection) stressors resulting from a so-
cially stigmatized sexual orientation (18),
can negatively affect coping, emotion reg-
ulation, and social, interpersonal, and cog-
nitive processes (24). Both physiological
and behavioral pathways link minority
stress to type 2 diabetes risk. Regarding
physiological pathways, high allostatic
load, or the cumulative wear and tear
on the body resulting from chronic expo-
sure to stress, can increase risk for disease
(25). Chronic stress is associated with
type 2 diabetes through dysregulation
of at least three biological pathways: the
hypothalamic-pituitary-adrenal axis, the
autonomic nervous system, and the in-
flammatory system (26). Dysregulation
of the hypothalamic-pituitary-adrenal axis
results in elevated cortisol, which leads
to intra-abdominal adiposity and insulin
resistance, both factors contributing to
increased risk of type 2 diabetes. Also,
overactivation of both the autonomic
nervous system and the inflammatory
response can lead to insulin resistance.
Regarding behavioral pathways, exposure
to minority stress may be associated with a

greater likelihood of engaging in malad-
aptive coping behaviors such as cigarette
smoking or stress-related eating, which
may increase risk for type 2 diabetes
(27-29).

According to an Institute of Medicine
report published in 2011 (1), research
is needed to understand how minority
sexual orientation intersects with other
sociodemographic factors to influence
health. Age and rural residence are two
such factors that could modify sexual
orientation—related differences in risk for
type 2 diabetes. Regarding age, exposure
to minority stress and resulting risk factors
for type 2 diabetes may be heightened
during adolescence and young adulthood
when LB women typically become aware
of their minority sexual orientation (30).
Thus, differences between LB women and
heterosexual women in risk of developing
type 2 diabetes may be accentuated during
younger ages. In support of this hypoth-
esis, research suggests that when age
modifies relationships between minority
sexual orientation and behavioral, men-
tal, or physical health outcomes, dispar-
ities are larger during younger versus
olderages(31,32). However, thereissome
inconsistency, as an analysis of the rep-
resentative California Health Interview
Survey (CHIS) found that compared
with heterosexual women of similar
age, lesbian women aged 60 years or
older had elevated risk for type 2 diabetes,
but lesbian women younger than aged
60 years did not (31). Regarding rural
residence, LB women living in rural areas
may have unique challenges related to
minority stress that have the potential
to exacerbate risk for type 2 diabetes.
Although research is inconclusive, rural-
residing LB women may have lower social
support, less access to affirming health
care providers, and less comfort disclosing
their minority sexual orientation to others
compared with LB women living in urban
areas (1,33). A previous study found that
rural-residing lesbian women had signif-
icantly higher BMIs than urban-residing
lesbian women (34).

A limitation of previous studies inves-
tigating differences between LB and
heterosexual women in risk for type 2
diabetes is a lack of longitudinal designs.
Another limitation is that studies fre-
quently had low power to detect statis-
tically significant differences between LB
women and heterosexual women. As a
consequence, effect sizes in some studies
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have suggested potential elevated risk
fortype 2 diabetesinlesbian orbisexual
women, but estimates were not statis-
tically significant and crossed the null
value (12,14). To address these limita-
tions and build on the current literature,
we analyzed longitudinal data from the
NHS Il to compare age-specific incidence
oftype2diabetesduringages24-68years
among LB and heterosexual women.
We also examined intersections of sex-
ual orientation with age and rural living
status to assess potential differences
intype 2 diabetes risk by these factors.
Lastly, because of the robust evidence
that LB women have higher BMI than
heterosexual women and BMl’s strong
positive relationship with risk of type 2
diabetes, we examined its mediating
influence in explaining the relationship
between sexual orientation and type 2
diabetes.

RESEARCH DESIGN AND METHODS

Study Population

The NHS Il is a prospective cohort of
female registered nurses established in
1989. Participants aged 24-44 years
were recruited from 15 of the most pop-
ulous states in the U.S. using state nurs-
ing boards. The baseline questionnaire
was mailed to 517,000 women, of which
123,000 (24%) responded. Those who had
incomplete surveys or were ineligible
(including those who reported breast
cancer) were excluded, yielding a total
of 116,671 in the cohort. Biennial mailed
questionnaires were used for follow-up.
The follow-up rate has exceeded 90%
for every 2-year period. Data collected
from 1989 to 2013 comprised the analyses.

Analytic Sample

Participants were excluded from analyses
if they had a diagnosis of diabetes be-
fore 1989, self-reported diabetes in
1989, reported a history of gestational
diabetesin 1989, had type 1 diabetes, or
reported type 2 diabetes without provid-
ing a date of diagnosis. Participants were
also excluded if they did not report a het-
erosexual, lesbian, or bisexual sexual orien-
tation. After exclusions, a total of 94,250
women remained in the analytic sample;
1,267 lesbian or bisexual women contrib-
uted 29,984 person-years and 92,983 het-
erosexual women contributed 2,230,488
person-years during ages 24-68 years to
the analytic models.
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Measures

Type 2 Diabetes

Participants were asked if and when they
had been diagnosed with type 2 diabetes
by a clinician on each biennial question-
naire. Participants reporting diabetes
were mailed a supplementary question-
naire assessing symptoms, diagnostic
tests, and hypoglycemic therapy to con-
firm self-reported diagnoses. As recom-
mended (35), confirmation of diabetes
required at least one of the following: 1)
at least one classic symptom (e.g., exces-
sive thirst, polyuria) plus fasting plasma
glucose (PG) =126 mg/dL or random PG
=200 mg/dL; or 2) at least two elevated
PG levels on different occasions (fasting
PG =126 mg/dL and/or random PG
=200 and/or PG =200 at 2 h on oral
glucose tolerance testing) in the absence
of symptoms; or 3) treatment with hypo-
glycemic medication (insulin or oral hy-
poglycemic agent). This is a validated
method of identifying type 2 diabetes
in the NHS I, as assessed via a substudy
that confirmed by medical record review
more than 98% of self-reported diabe-
tes cases (36). Because participants are
nurses who virtually all have access to
health care, prevalence of undiagnosed
diabetes in the NHS Il is rare. Another
validation substudy found that only 1 out
of 200 randomlyselected participants not
previously reporting a diabetes diagnosis
had an elevated fasting PG or plasma
fructosamine level in the diabetic range (37).

Sexual Orientation

Participants identified their sexual orien-
tation in 1995 and 2009 using the fol-
lowing question: “Whether or notyouare
currently sexually active, what is your sexual
orientation or identity? (Please choose one
answer).” Response options included “Het-
erosexual”; “Lesbian, gay, or homosexual”;
“Bisexual”; “None ofthese”; and “Prefernot
to answer.” Consistent with our previous
work (38,39), reported sexual orientation
in 2009 was used, except where there
was missing information (i.e., not identi-
fying as heterosexual, lesbian, or bisexual),
in which case sexual orientation reported
in 1995 was used. A sensitivity analysis
using an alternative assignment of sexual
orientation, where sexual orientation re-
ported in 1995 was used for waves 1991
to 2007 and sexual orientation reported
in 2009 was used for the 2011 and 2013
waves, was performed (data not shown).
Results of two different sexual orientation

categorizations were consistent, thus
analyses based on most recent report of
sexual orientation are presented. For
this study, we also combined women
reporting their sexual orientation as
lesbian or bisexual into one category
to increase the statistical power to de-
tect differences by sexual orientation.
Prior to collapsing lesbian and bisexual
women into one category, preliminary
analyses keeping these groups separate
were performed. Because effect esti-
mates were consistent for these groups,
they were combined in analyses.

BMI

NHS Il participants reported their height and
weight at baseline and in each follow-up
questionnaire, and those reports were
used to calculate their BMI (kg/m?). For
analysis, BMI was updated at each as-
sessment and modeled as a continuous
variable. Because BMI is a causal factor for
type 2 diabetes, it was conceptualized and
modeled as a mediator in the relationship
between minority sexual orientation and
type 2 diabetes.

Covariates

Age (continuous), family history of diabetes
(assessed at baseline), race/ethnicity (non-
Hispanic white vs. all other race/ethnicities),
region of residence (Northeast, Midwest,
South, and West), rural status (rural, de-
fined as population density <<500 people
per square mile, vs. nonrural), meno-
pausal status (premenopausal, postmen-
opausal and never used postmenopausal
hormones, postmenopausal and previ-
ously used postmenopausal hormones,
and postmenopausal and currently us-
ing postmenopausal hormones), and
whether a participant visited a health
care provider during the past 2 years
were all included as potential confounders
in analyses. Time-varying confounders (e.g.,
region of residence, menopausal status,
visited health care provider during the
past 2 years) were updated with each new
data collection. Behaviors such as physical
activity, diet, smoking, and alcohol use
were not included as covariates because
these factors are likely on the causal
pathway between sexual orientation
andincidenttype 2 diabetes. Inclusion of
these factors as covariates would have
yielded overadjustment bias (40).

Data Analysis
Distributions of the independent varia-
bles were computed for LB women and
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heterosexual women. Age-specific Cox
proportional hazards regression models
were then fit to examine the association
between sexual orientation and incident
type 2 diabetes. Study time for these
models began in 1989 (baseline) and
continued until age of type 2 diabetes
diagnosis, death, loss to follow-up, or
end of follow-up. The Wald test and
likelihood ratio test were used to com-
pute P values. We tested for departures
from the proportional hazards assump-
tion (i.e., effect modification by age)
using likelihood ratio tests comparing
models with and without age interac-
tion terms. Inaddition to examining effect
modification by age, we examined effect
modification by rural living status using a
sexual orientation—by-rural term in the
model. To test whether BMI mediated
the relationship between sexual orien-
tation and type 2 diabetes, we compared
estimates from models that included and
excluded BMIupdated at each assessment
to assess for changes in model parameter
estimates. Incidence rate ratios (IRR) and
95% Cls comparing LB women to hetero-
sexual women are reported.

Analyses were conducted using SAS
software, version 9.3, with a significance
level of 0.05. Participants provided in-
formed consent for this study, which was
approved by the Institutional Review
Board at Brigham and Women’s Hospital
andthe Human Subjects Committee at the
HarvardT. H. Chan School of Public Health.
Analyses for this study were performed
between 2016 and 2018.

RESULTS

Sociodemographic characteristics of the
study sample are presented in Table 1.
The average age of women during follow-
up was about 46 years. The majority of
women were non-Hispanic white and
were premenopausal during most of the
follow-up period. Compared with het-
erosexual women, LB women were less
likely to have lived in the Midwest and in
rural areas and they had a higher mean
BMI.

During the follow-up period (1989-
2013), 6,399 out of 94,250 women de-
veloped type 2 diabetes. Table 2 presents
the IRR for type 2 diabetes comparing LB
women to heterosexual women. Before
adjusting for potential confounders, the
crude IRR suggested that LB women had
a 22% greater risk of developing type 2
diabetesthanheterosexualwomen. After
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Table 1—Sociodemographic characteristics of heterosexual and LB women in the

NHS II, 1989-2013

Heterosexual LB

Sample size, n 92,983 1,267
Person-years, n 2,230,488 29,984
Age in years during follow-up 45.7 (8.8) 46.3 (8.8)
Non-Hispanic white 95 95
Region of residence

Northeast 33 33

Midwest 33 22

South 19 18

West 15 27
Rural status (population density <500 people/square mile) 32 24
Menopausal status

Premenopausal 69 66

Postmenopausal, never used postmenopausal hormones 9 11

Postmenopausal, previously used postmenopausal hormones 12 13

Postmenopausal, currently using postmenopausal hormones 10 10
Visited health care provider during past 2 years 94 93
Family history of diabetes 15 16
BMI, kg/m? 26.0 (5.8) 27.5 (6.8)

Data are mean (SD) or percent unless otherwise indicated.

adjusting for family history of diabetes,
race/ethnicity, region of residence, rural
status, and menopausal status, LB
women continued to have a significantly
higher incidence of type 2 diabetes than
heterosexual women (IRR 1.27, 95% CI
1.05, 1.54; P = 0.014).

Results of the mediation analysis shown
in Table 2 indicated that the relationship
between sexual orientation and type 2
diabetes was completely attenuated after
BMI was added to the model. This finding
suggests that higher BMlamong LB women
completely explained their greater inci-
dence of type 2 diabetes.

Figure 1 illustrates the sexual orienta-
tion—by-age interaction on incident type 2
diabetes. According to the figure, the
incidence oftype 2 diabetesfor LBwomen
was significantly higher than for hetero-
sexual women until approximately
age 50, after which risk among LB and

heterosexual women became more
similar. A statistical test of the sexual
orientation—by-age interaction indicated
it was significant (P = 0.0007). Results of
age-stratified models are shown in Table 3.
When women were younger than age 40,
incidence of type 2 diabetes was more
than two times higher among LB women
compared with heterosexual women,
whereas incidence was approximately
30% higher among LB women during
ages 40-49 years. After age 50, inci-
dence of type 2 diabetes was similar for
both sexual orientation groups. Adjust-
ment for BMI attenuated associations
between sexual orientation and inci-
dence of type 2 diabetes during ages
24-39 years and ages 40-49 years. A
test of a sexual orientation—by-rural sta-
tistical interaction indicated that differen-
ces between LB women and heterosexual
women in risk of type 2 diabetes were

Table 2—Results of Cox proportional hazards regression models estimating the
IRR for type 2 diabetes comparing LB women to heterosexual women in the NHS II,

1989-2013
IRR (95% Cl)
Heterosexual LB P value
Crude Referent group 1.22 (1.01, 1.48) 0.043
Adjusted for confounders® Referent group 1.27 (1.05, 1.54) 0.014
Adjusted for BMI® Referent group 0.85 (0.70, 1.03) 0.091

?Adjusted for age, family history of type 2 diabetes, race/ethnicity, region of residence, rural status,
menopausal status, and visit to health care provider in the past 2 years. bAdjusted for confounders

and updated BMI as a mediator.

similar irrespective of rural status (sexual
orientation—by-rural interaction, P = 0.21).

CONCLUSIONS

Findings from the NHS Il cohort suggest
that LB women have a higher incidence
of type 2 diabetes than heterosexual
women. Ourstudyalsofoundthatdiffer-
ences between LB women and hetero-
sexual women in risk of type 2 diabetes
were greater during younger ages than
older ages. When participants were ages
24-39 years, LB women had more than
twice the risk of developing type 2 dia-
betes than heterosexual women, whereas
risk for developing type 2 diabetes was
similar for both groups of women by the
time they reached age 50 years. In con-
trast, we did not find evidence that rural
LB women were especially vulnerable to
developing type 2 diabetes. Findings in-
dicated that differences between LB
women and heterosexual women in risk
for developing type 2 diabetes were similar
in rural and nonrural settings. Finally, our
study found that greater BMI among LB
women prospectively explained their ele-
vated risk for type 2 diabetes. This finding
helps to establish the critical role of obesity
in contributing to LB women'’s greater risk
of developing type 2 diabetes.

Our study has important advantages
compared with previous studies examin-
ingtype2diabetesamongLBwomen.First,
prior studies have been limited to cross-
sectional designs (7—15) that were only
able to examine prevalence of disease.
In contrast, our study followed women
overasignificant portion of adulthood to
identify sexual orientation differences in
the development of new cases of type 2
diabetes. Second, our study had greater
statistical power than prior studies, which
strengthened the ability to detect differ-
ences. Third, in contrast to prior studies,
which had a significant portion of partic-
ipants who were relatively young, our
study followed a substantial proportion
of women into their 60s. Because type 2
diabetes is a disease that develops with
age, it may be difficult to detect sexual
orientation—related differences in exist-
ing cross-sectional samples.

Theresultsofthisstudy haveimportant
clinical and public health implications.
Clinically, type 2 diabetes is a complex con-
dition requiring careful management,
which can include lifestyle therapy, med-
icationadherence,and personal monitoring
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Figure 1—Type 2 diabetes IRR plot for sexual orientation-by-age interaction. The solid line
represents the IRR for type 2 diabetes comparing LB women to heterosexual women across age (in
years). The dotted lines represent the 95% Cl for the IRR.

(41). Most complications related to type 2
diabetes (e.g., retinopathy, neuropathy,and
cardiovascular disease) are dependent on
the duration of time people live with the
diseaseand poordisease management(42).
Given the significantly higher risk of devel-
oping type 2 diabetes before age 50 years
among LB women, and their potentially
longer duration of living with type 2 di-
abetes, LB women may also be more likely
to experience complications compared
with heterosexual women. However, re-
search on potential sexual orientation—
related differencesin disease management
islackingandthere exists noinformation on

the degree that typically prescribed ther-
apies and interventions are effective for LB
women. Additional research on the health
of LB women after diagnosis is vital to un-
derstanding the implications of disease on
their subsequent health risks and prognosis.
Research is also needed to aid in devel-
oping effective clinical practices for treat-
ment of type 2 diabetes in this population.

A related issue that may affect LB
women’s detection and management of
type 2 diabetes includes concerns around
accesstocare. Researchhasdemonstrated
unique challenges related to sexual ori-
entation stigma that hinder LB women

Table 3—Results of age-stratified Cox proportional hazards regression models
estimating the IRR for type 2 diabetes comparing LB women to heterosexual women

in the NHS II, 1989-2013

IRR (95% Cl)

Ages 24-39 years

Ages 40-49 years Ages 50-68 years

Crude
Adjusted for confounders®
Adjusted for BMI®

2.52 (1.60, 3.98)
2.44 (1.54, 3.86)
1.46 (0.92, 2.33)

1.32 (0.99, 1.76)
1.36 (1.02, 1.81)
0.90 (0.68, 1.20)

0.91 (0.67, 1.24)
0.96 (0.70, 1.31)
0.67 (0.49, 0.92)

Referent group is heterosexual women. ?Adjusted for age, family history of type 2 diabetes,
race/ethnicity, region of residence, rural status, menopausal status, and visit to health care provider
in the past 2 years. ®Adjusted for confounders and updated BMI as a mediator.

Diabetes Care Volume 41, July 2018

from accessing health care (43), which
can adversely impact diabetes diagno-
sis and management. Compared with
general population—based surveys, which
had mixed findings with regard to sexual
orientation—related differences in type 2
diabetes prevalence, our study found
significantly higher incidence among LB
women. This discrepancy could be due to
high levels of health care accessin our study
population, which may have resulted in
better detection of type 2 diabetesamong
womeninthe NHSIlcompared withwomen
inthegeneral population. Improving health
careaccess may helpimprove data quality
by reducing nondetection bias. Greater
access may also improve disease manage-
ment and prevention of type 2 diabetes
complications for LB women.

Findings from this study underscore the
importance of developing public health
prevention efforts for LB women. Given
the large societal and personal costs of
type 2 diabetes, and the clinical burden of
managing this disease, there is a need to
develop and test intervention strategies
for LB women to prevent and address risk
factors for type 2 diabetes including obe-
sity, stress, and behavioral factors. Similar
to studies of women in general, a cross-
sectional study found that sexual minority
women who exhibited sufficient physical
activity and healthy eating habits had
lower risk for obesity, chronic conditions,
and poor quality of life than those ex-
hibiting less favorable behaviors (44).
Although it is important to address be-
havioral factors such as physical activity,
sedentary behavior, and dietary intake,
focusing on these factors alone may not
be sufficient to eliminate LB women’s
disparitiesinchronicdisease. Inthe NHS I
cohort, LBwomen reported healthier diet
quality (38) and greater physical activity
(39) than heterosexual women. Although
LB women in NHS Il also reported greater
sedentary behavior (e.g., sitting time) (39),
it does not appear that behavioral fac-
tors alone explain LB women'’s greater
BMI and greater incidence of type 2
diabetes. Given the detrimental health
impacts of minority stress, it may also be
necessary to address societal stigma and
psychosocial stress.

Our study identified obesity as a po-
tentially modifiable factor contributing to
LB women'’s elevated incidence of type 2
diabetes. Because LB women’s greater
risk of obesity begins early in the life
span (45), efforts to prevent high BMI
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beginning in adolescence should be pri-
oritized. In addition, although studies
suggest weight loss is difficult to achieve
and maintain (46), intensive behavioral
interventions containing evidence-based
strategies to improve dietary intake and
promote physical activity have been found
to reduce obesity and improve fitness
(47). Nonetheless, the extent to which
behavioral interventions developed for
the general population are effective for
LB women is unknown, and few inter-
ventions to promote healthy weight and
fitness have been developed specifically
for LB women. A notable exception is
a multisite collaborative of researchers
and community organizations funded by
the Office of Women’s Health that de-
veloped and pilot tested five 12- to
16-week-long interventions tailored for
LBwomenoverage40years(48). Although
the specific components varied by site,
eachinterventionaddressed four Institute
of Medicine recommendations: increasing
physical activity, promoting healthy dietary
intake, promotinglimited alcohol intake, and
reducing consumption of sugar-sweetened
beverages. Evaluation of these programs
found that 58% of participants achieved
atleast 3 out of 9 health objectives, and
improvements in physical activity and
waist-to-height ratio were observed in
some program participants relative to
those in a comparison group (49). The au-
thors concluded that tailored programs can
improve weight-related outcomes among
LB women. Results of the current study as
well as other studies (31,32) suggest efforts
should also focus on LB women younger
than age 40 years given their dispropor-
tionate burden of experiencing health dis-
parities in multiple domains.

Our study is not without its short-
comings. Because the NHS Il comprises
professional nurses who are primarily
non-Hispanic white, findings may not
generalize to ethnic or racial minority
women or women in low or high socio-
economic positions. Additional research
using longitudinal data from diverse, pop-
ulation-based samples are needed to bet-
ter understand disease risk among sexual
minority women. Research is also needed
to identify the influence of other modifi-
able risk and protective factors, including
dietary intake, sedentary behaviors,
physical activity, and minority stress
factors, in contributing to LB women’s
differential risk of developing type 2 dia-
betes. Although the NHS Il has collected

information on some of these modifiable
factors, the inability to examine their in-
fluences in the current study represents a
limitation. Anotherlimitation of ourstudy
is that measures were based on self-report;
therefore, measurement error and mis-
classification are possible. It is also possible
that not all confounders were measured,
which could lead to bias in estimates re-
lated to uncontrolled confounding. Also,
further confirmation of the observation of
effect modification by age with other data
sources would lend evidence to this study’s
finding. However, our study has important
strengths. One advantage is that women
were not recruited based on their sexual
orientation, which presumably results in
less selection bias than studies sampling
participants from lesbian, gay, bisexual,
and transgender community settings. In
addition, cohortretentionishigh,asmore
than 90% of women continue to partic-
ipate, which likely results in low bias
from attrition.

In summary, the elevated incidence
of type 2 diabetes among LB women,
particularly at younger ages, is alarming
and highlights the critical need to ex-
pand prevention efforts, screening and
detection, and clinical management to
this population impacted by health dis-
parities. Additional work is needed to
identify appropriate mechanisms for in-
tervention and to continue refining and
testing tailored approaches. A better
understanding of disease management
challenges LB women experience after
diagnosis is also needed to help reduce
the clinical burden of type 2 diabetes
complications. Lastly, expanding efforts by
the public health and medical professions
to address the detrimental health impacts
of social stigma and minority stress may
lead to improved health and wellness
among LB women.
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