
Transgender Health in
Massachusetts: Results
From a Household
Probability Sample of
Adults
Kerith J. Conron, ScD, MPH, Gunner Scott,
BA, Grace Sterling Stowell, MA, and
Stewart J. Landers, JD, MCP

Despite higher rates of unem-

ployment and poverty among

transgender adults (n=131; 0.5%

weighted) than among nontrans-

gender adults (n=28045) in our

population-based Massachusetts

household sample, few health dif-

ferences were observed between

transgender and nontransgender

adults. Transgender adults who

are stably housed and participated

in a telephone health survey may

represent the healthiest segment

of the transgender population. Our

findings demonstrate a need for

diverse sampling approaches to

monitor transgender health, includ-

ing adding transgender measures to

population-based surveys, and fur-

ther highlight economic inequities

that warrant intervention. (Am J

Public Health. 2012;102:118–122.

doi:10.2105/AJPH.2011.300315)

Incomplete knowledge about the health of
transgender people, individuals with gender
identities not fully congruent with their sex at
birth,1 hinders inclusion of transgender health
on the US public health agenda. Nearly all
published research on transgender health in
the United States has relied on convenience
samples, assembled for urban HIV needs as-
sessments, because the majority of health sur-
veillance surveys have not included measures
that permit identification of transgender re-
spondents. Transgender people in these studies
reported elevated rates of unemployment and
poverty,2---5 violence victimization,2,3,6---10 HIV
infection,2---5,7,10 mental health problems,2,3,9,10

and barriers to health care access3---5,10---13 com-
pared with the general population. Although
these findings clearly indicate that some seg-
ment of the transgender population is in
dire need of intervention, the extent to which
they are generalizable to a broader transgen-
der population is unknown, and this limits
their influence on public health planning.
Our study fills an important gap in the litera-
ture by providing estimates of several health
indicators and socioeconomic status by trans-
gender status in a representative household
sample.

METHODS

Between 2007 and 2009, survey partici-
pants aged 18 to 64 years in the Massachu-
setts Behavioral Risk Factor Surveillance
System (MA-BRFSS; N=28662) were asked:
‘‘Some people describe themselves as trans-
gender when they experience a different
gender identity from their sex at birth. For
example, a person born into a male body, but
who feels female or lives as a woman. Do
you consider yourself to be transgender?’’ A
more detailed definition of the term trans-
gender was read to those who expressed
confusion.14

We used participant-reported annual
household income range and size to create an
ordinal measure of percentage of poverty.
We recoded annual household income to
the midpoint for each income range or to the
80th percentile of annual family income
($112540 to $113205)15 for those who selected
the highest income category (‡$75000). We
divided recoded income by size-specific poverty
thresholds16 to obtain percentage of poverty
(i.e., the income-to-needs ratio according to US
census criteria).17

We used SUDAAN version 10.0.1 (RTI
International, Research Triangle Park, NC) to
fit design-adjusted multivariable logistic re-
gression models with BRFSS sampling weights
provided by the state of Massachusetts. We
multiply imputed missing sociodemographic
item values with the SAS version 9.2 MI
procedure (SAS Institute, Cary, NC). We
restricted the analytic sample to 28176 par-
ticipants who answered yes or no to the
transgender question (excluding n=364,
1.0% weighted who declined to respond

and n=122, 0.4% who ‘‘didn’t know’’). Tests
of statistical association were 2-tailed
(a=0.05).

RESULTS

Transgender respondents (n=131; 0.5%;
95% confidence interval [CI]=0.3%, 0.6%)
were somewhat younger and more likely to
be Hispanic than were nontransgender re-
spondents (Table 1).

Transgender adults were more likely (odds
ratio [OR]=3.2; 95% CI=1.4, 7.2) to be un-
employed and to be living at less than or equal
to 100% poverty (OR=3.1; 95% CI=1.1, 8.3)
than nontransgender adults (Table 2), with
adjustment for age and race/ethnicity. The
magnitude of the poverty disparity was re-
duced by 29% (OR=2.1; 95% CI=0.63, 7.64)
when we added employment status to the
model. Transgender adults were less likely to
be overweight (OR=0.4; 95%=0.2, 0.8),
but more likely to smoke (OR=2.7; 95%
CI=1.3, 5.6) compared with nontransgender
peers.

DISCUSSION

As expected, transgender adults in our
household sample were healthier than those
recruited for community-based HIV needs
assessment studies, yet the relative dearth of
health differences was surprising if one con-
siders the disproportionate rates of unemploy-
ment and poverty among the transgender
adults in our study––characteristics that are
typically associated with poor health.18 Possible
explanations for the limited number of health
inequities include

1. selection bias,
2. misclassification bias,
3. unexamined effect modification,
4. limited context-specific variability in out-

comes, and
5. insufficient breadth of outcomes.

First, the MA-BRFSS does not sample in-
stitutions (e.g., homeless shelters) and ex-
cludes adults who have lived at a residence
for less than 1 month.19 If transgender people
face discrimination-related obstacles to acquiring
stable housing and are overrepresented among
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the marginally housed,20 then our sample may
contain the best-resourced, healthiest among
the transgender population. Consequently, com-
parisons conducted within household samples
such as ours may underestimate true transgen-
der---nontransgender health differences in the
population.

Second, misclassification of nontransgender
respondents as transgender may have diluted
the true association between transgender status
and health. Although this is possible, our
measure included an explicit definition of the
term transgender and the proportion of re-
spondents who endorsed a transgender iden-
tity on the 2007---2009 MA-BRFSS (0.05%)
is comparable to that observed on the aggre-
gated 2000, 2001, 2004 Vermont BRFSS
(0.9%; written communication, J. Brosseau,
program coordinator, Vermont Department

of Public Health, December 30, 2010) and
2001, 2003, 2005, 2006 Boston BRFSS
(0.6%; oral communication, D. Dooley,
senior researcher, Boston Public Health
Commission, January 7, 2011). Nevertheless,
the question that we used should be cogni-
tively tested.

Third, research suggests that the socio-
economic and health status of transgender
women (born male, identify as women) and
that of transgender men may differ.2,10

Despite the fact that voice-based classifica-
tions are poor proxies for self-reported
gender identity and birth sex, the method
used by the BRFSS, we conducted posthoc
stratified analyses. (The BRFSS interviewers
are advised to ask the gender of a potential
BRFSS participant during the household
screening ‘‘if necessary’’; however, data

are not recorded about whether gender is
asked or assumed.) Our results showed het-
erogeneity in health within the transgender
population that disfavors male-sounding re-
spondents. We do not know which sub-
group(s) of transgender people were classified
as male-sounding; however, our results in-
dicate a need for a self-report birth sex
measure and multiple transgender response
options (male-to-female, female-to-male, and
gender variant) on the BRFSS. We also do
not know to what extent the transgender
respondents in our sample may have phys-
ically transitioned (altered their bodies
through hormone use or other medical in-
tervention), which may impact their health
and well-being.21

Fourth, near universal access to health care
in Massachusetts, starting July 2007,22,23

may have partially offset the hazards of
unemployment and poverty. The transgen-
der adults in our sample reported compara-
ble access to health insurance and more
regular medical check-ups than their non-
transgender counterparts. Regular health
care may be motivated by the World Pro-
fessional Association Transgender Health
Standards of Care.24 Fifth, statistical power
limitations precluded exploration of differences
in some health domains (e.g., victimization)
that were not assessed each year of all survey
respondents.

Replication of our findings in other house-
hold samples is needed; however, smoking,
which was also more prevalent among trans-
gender adults in a population-based sample
of lesbian, gay, bisexual, and transgender
California adults,25 and employment and
economic inequities merit immediate atten-
tion. Transgender adults in our study and
others20,26 were disproportionately unem-
ployed and living in poverty despite average
or better educational achievement. Employ-
ment discrimination was recently documented
in New York’s retail sector by using audit-
testing methods to manipulate transgender
status,27 corroborating self-reported data
on gender-based discrimination in hiring
and at work.20 Collectively, these findings
indicate that nondiscrimination protections
should be extended to transgender people
in Massachusetts and beyond.28 Transgender
measures should be added to large

TABLE 1—Weighted Demographic Characteristics of Participants Aged 18 to 64 Years, by

Transgender Status: Massachusetts BRFSS, 2007–2009

Characteristic

Transgender (n = 131),

% (95% CI)

Nontransgender

(n = 28 045), %

(95% CI) Wald v2
(df) P

Age, y 0.88(2) .4

18–33 44.4 (28.5, 61.6) 32.2 (31.1, 33.1)

34–49 32.2 (19.2, 48.6) 37.9 (37.0, 38.8)

50–64 23.4 (14.6, 35.4) 29.9 (29.2, 30.7)

Gendera 0.13(1) .72

Male-sounding 45.9 (30.0, 62.3) 49.0 (48.0, 50.0)

Female-sounding 54.1 (37.3, 70.0) 51.0 (50.0, 52.0)

Race/ethnicity 5.94(3) < .01

White, non-Hispanic 61.7 (43.0, 77.5) 80.2 (79.4, 81.1)

Black, non-Hispanic 4.9 (2.1, 11.2) 5.4 (5.0, 5.9)

Hispanic 32.4 (16.9, 52.9) 9.0 (8.4, 9.7)

Asian, American Indian, Alaska and Hawaii

natives and Pacific Islanders

1.0 (0.3, 2.8) 5.3 (4.8, 5.8)

Survey language 0.26(1) .61

English 94.6 (85.7, 98.0) 95.9 (95.5, 96.4)

Spanish or Portuguese 5.4 (2.0, 14.3) 4.1 (3.6, 4.5)

Relationship status 2.12(3) .1

Married 36.6 (24.1, 51.2) 60.4 (59.4, 61.4)

Formerly married 25.7 (12.7, 45.2) 10.8 (10.4, 11.3)

Never married 26.8 (13.7, 45.6) 23.5 (22.5, 24.6)

Member of an unmarried couple 10.9 (4.0, 26.5) 5.3 (4.8, 5.8)

Note. BRFSS = Behavioral Risk Factor Surveillance System; CI = confidence interval. The sample size was n = 28 176. All CIs
were design-adjusted.
aRespondent gender was recorded by survey interviewers based on the sound of the respondent’s voice and clarified
‘‘if necessary.’’

RESEARCH AND PRACTICE

January 2012, Vol 102, No. 1 | American Journal of Public Health Conron et al. | Peer Reviewed | Research and Practice | 119



TA
B

LE
2

—
W

ei
gh

te
d

S
oc

io
ec

on
om

ic
an

d
H

ea
lt

h
C

ha
ra

ct
er

is
ti

cs
of

Pa
rt

ic
ip

an
ts

A
ge

d
1

8
to

6
4

Ye
ar

s,
by

Tr
an

sg
en

de
r

S
ta

tu
s:

M
as

sa
ch

us
et

ts
B

R
FS

S
2

0
0

7
–2

0
0

9

Ch
ar

ac
te

ris
tic

s
No

.a

Tr
an

sg
en

de
r

(n
=

13
1)

,
%

(9
5%

CI
)

No
nt

ra
ns

ge
nd

er

(n
=

28
04

5)
,

%

(9
5%

CI
)

Fu
ll

Sa
m

pl
e

Tr
an

sg
en

de
r

vs

No
nt

ra
ns

ge
nd

er

M
al

e
So

un
di

ng
Tr

an
sg

en
de

r
vs

No
nt

ra
ns

ge
nd

er

Fe
m

al
e

So
un

di
ng

Tr
an

sg
en

de
r

vs

No
nt

ra
ns

ge
nd

er

OR
(9

5%
CI

)
W

al
d

v2 (d
f)

P
OR

(9
5%

CI
)

W
al

d
v2 (d

f)
P

OR
(9

5%
CI

)
W

al
d

v2 (d
f)

P

So
ci

oe
co

no
m

ic
st

at
us

An
y

co
lle

ge
ed

uc
at

io
n

28
17

6
52

.5
(3

6.
2,

68
.3

)
70

.5
(6

9.
5,

71
.4

)
0.

64
(0

.3
0,

1.
34

)
1.

41
(1

)
.2

4
0.

61
(0

.1
4,

2.
74

)
0.

41
(1

)
.5

2
0.

61
(0

.3
1,

1.
20

)
2.

03
(1

)
.1

5

Em
pl

oy
m

en
t

st
at

us
28

17
6

8.
31

(2
)

.0
2

9.
44

(2
)

.0
1

3.
20

(2
)

.2

Un
em

pl
oy

ed
32

.9
(1

8.
4,

51
.7

)
11

.9
(1

1.
3,

12
.5

)
3.

21
(1

.4
4,

7.
18

)
4.

11
(1

.2
0,

14
.0

3)
2.

46
(0

.9
1,

6.
64

)

No
t

in
wo

rk
fo

rc
e

11
.3

(4
.2

,
26

.9
)

13
.0

(1
2.

2,
13

.7
)

1.
03

(0
.3

6,
2.

98
)

0.
22

(0
.0

4,
1.

37
)

1.
26

(0
.4

2,
3.

82
)

Em
pl

oy
ed

55
.7

(3
8.

7,
71

.5
)

75
.2

(7
4.

2,
76

.0
)

1.
00

1.
00

1.
00

Pe
rc

en
ta

ge
po

ve
rty

b
28

17
6

5.
35

(2
)

.0
7

8.
92

(2
)

.0
1

1.
45

(2
)

.4
9

0%
–9

9%
31

.2
(1

3.
9,

56
.1

)
9.

3
(8

.5
,

10
.0

)
3.

07
(1

.1
3,

8.
29

)
6.

14
(1

.6
6,

22
.7

7)
1.

83
(0

.5
2,

6.
42

)

10
0%

–1
99

%
20

.9
(7

.0
,

48
.3

)
17

.9
(1

7.
0,

18
.8

)
1.

31
(0

.4
0,

4.
27

)
2.

40
(0

.4
8,

11
.9

8)
0.

83
(0

.2
5,

2.
72

)

‡
20

0%
47

.9
(3

0.
2,

66
.1

)
72

.8
(7

1.
8,

73
.8

)
1.

00
1.

00

He
al

th
ca

re
ac

ce
ss

No
he

al
th

in
su

ra
nc

e
28

12
5

13
.8

(4
.6

,
34

.9
)

5.
6

(5
.1

,
6.

2)
1.

57
(0

.4
1,

5.
98

)
0.

44
(1

)
.5

1
2.

11
(0

.3
1,

14
.2

0)
0.

59
(1

)
.4

4
0.

67
(0

.2
2,

1.
99

)
0.

53
(1

)
.4

7

Pu
bl

ic
he

al
th

in
su

ra
nc

e

(M
ed

ic
ai

d/
M

ed
ic

ar
e)

vs
pr

iva
te

or
ot

he
r

23
32

7
22

.8
(1

2.
4,

38
.0

)
13

.8
(1

3.
0,

14
.6

)
1.

25
(0

.3
3,

4.
73

)
0.

11
(1

)
.7

4
0.

89
(0

.1
2,

6.
89

)
0.

01
(1

)
.9

2
1.

67
(0

.6
2,

4.
50

)
1.

02
(1

)
.3

1

No
re

gu
la

r
pr

ov
id

er
28

11
7

7.
7

(3
.5

,
16

.3
)

11
.7

(1
1.

0,
12

.5
)

0.
38

(0
.1

3,
1.

09
)

3.
24

(1
)

.0
7

0.
15

(0
.0

3,
0.

63
)

6.
69

(1
)

.0
1

0.
88

(0
.2

4,
3.

25
)

0.
04

(1
)

.8
4

Di
d

no
t

se
e

do
ct

or

be
ca

us
e

of
co

st
in

pa
st

12
m

o

28
13

0
6.

5
(2

.8
,

14
.2

)
7.

4
(6

.9
,

7.
9)

0.
61

(0
.2

3,
1.

61
)

1.
01

(1
)

.3
2

0.
72

(0
.1

8,
2.

84
)

0.
22

(1
)

.6
4

0.
45

(0
.1

0,
2.

13
)

1.
01

(1
)

.3
1

No
ch

ec
ku

p
in

pa
st

12
m

o
25

02
1

14
.6

(8
.2

,
24

.8
)

25
.2

(2
4.

3,
26

.2
)

0.
51

(0
.2

6,
1.

01
)

3.
69

(1
)

.0
5

0.
23

(0
.0

8,
0.

64
)

7.
75

(1
)

.0
1

0.
95

(0
.4

0,
2.

24
)

0.
01

(1
)

.9
1

Ge
ne

ra
l

he
al

th

Fa
ir

or
po

or
se

lf-
ra

te
d

he
al

th

28
09

8
11

.9
(6

.2
,

21
.7

)
9.

8
(9

.3
,

10
.3

)
1.

0
(0

.4
6,

2.
15

)
0.

00
(1

)
>

.9
9

0.
70

(0
.2

4,
2.

08
)

0.
40

(1
)

.5
3

1.
38

(0
.5

5,
3.

45
)

0.
48

(1
)

.4
9

Ac
tiv

ity
lim

ita
tio

n
be

ca
us

e

of
di

sa
bi

lit
y

27
89

8
22

.5
(1

2.
2,

37
.6

)
15

.5
(1

4.
9,

16
.2

)
1.

69
(0

.8
0,

3.
60

)
1.

86
(1

)
.1

7
2.

14
(0

.6
0,

7.
64

)
1.

38
(1

)
.2

4
1.

35
(0

.5
6,

3.
22

)
0.

45
(1

)
.5

‡
15

d
po

or
ph

ys
ic

al

he
al

th
in

pa
st

30
d

27
82

3
10

.2
(3

.3
,

27
.4

)
7.

2
(6

.8
,

7.
7)

1.
47

(0
.4

2,
5.

10
)

0.
37

(1
)

.5
4

0.
97

(0
.3

4,
2.

75
)

0.
00

(1
)

.9
5

1.
90

(0
.3

7,
9.

91
)

0.
59

(1
)

.4
4

W
ei

gh
tb,

c
26

49
2

14
.1

3 (
3)

<
.0

01
10

.3
0 (

3)
.0

2
4.

65
(3

)
.2

Un
de

rw
ei

gh
t

6.
6

(1
.1

,
30

.4
)

1.
9

(1
.6

,
2.

2)
2.

77
(0

.4
7,

16
.2

6)
0.

77
(0

.0
6,

9.
24

)
3.

52
(0

.5
1,

24
.2

9)

No
rm

al
46

.3
(3

0.
0,

63
.5

)
40

.9
(3

9.
9,

42
.0

)
1.

00
1.

00
1.

00

Ov
er

we
ig

ht
15

.1
(8

.6
,

25
.3

)
35

.6
(3

4.
6,

36
.6

)
0.

37
(0

.1
8,

0.
76

)
0.

28
(0

.0
8,

1.
07

)
0.

51
(0

.2
2,

1.
19

)

Ob
es

e
32

.0
(1

7.
7,

50
.7

)
21

.6
(2

0.
8,

22
.4

)
1.

21
(0

.4
8,

3.
04

)
1.

39
(0

.2
6

7.
36

)
1.

02
(0

.4
2,

2.
45

)

Co
nt

in
ue

d

RESEARCH AND PRACTICE

120 | Research and Practice | Peer Reviewed | Conron et al. American Journal of Public Health | January 2012, Vol 102, No. 1



population-based surveys, and other ap-
proaches29 to draw representative samples of
transgender people investigated, to assemble
a complete picture of transgender health, and to
monitor the socioeconomic status of this socially
marginalized group. j
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A Decade of Spore-
Forming Bacterial
Infections Among
European Injecting Drug
Users: Pronounced
Regional Variation
Vivian D. Hope, PhD, MMedSc,
Norah Palmateer, MSc, Lucas Wiessing, MSc,
Andrea Marongiu, MSc, Joanne White, BSc,
FFPH, Fortune Ncube, BMedSci,
BM/BS, DRCOG, MSc PHM, FFPHM, and
David Goldberg, MD, DSc

The recent anthrax outbreak

among injecting drug users (IDUs)

in Europe has highlighted an ongo-

ing problem with severe illness

resulting from spore-forming bacte-

ria in IDUs. We collated the numbers

of cases of 4 bacterial illnesses (bot-

ulism, tetanus, Clostridium novyi,

and anthrax) in European IDUs for

2000 to 2009 and calculated popula-

tion rates. Six countries reported 367

cases; rates varied from 0.03 to 7.54

per million people. Most cases (92%)

were reported from 3 neighboring

countries: Ireland, Norway, and the

United Kingdom. This geographic

variation needs investigation. (Am J

Public Health. 2012;102:122–125.

doi:10.2105/AJPH.2011.300314)

The emergence of anthrax among injecting
drug users (IDUs), mostly of heroin, in Scotland
in 20091 constituted the second major cluster
of severe bacterial illness among IDUs in the
country in a decade. In 2000 and 2001, an
outbreak of Clostridium novyi affected IDUs
across Great Britain and Ireland,2,3 with the
majority of cases observed in Scotland. Since
then, there have been ongoing reports of illness
and death among IDUs taking heroin in the
United Kingdom. These cases have been associ-
ated with a range of spore-forming bacteria, with
wound botulism and tetanus cases continuing
to occur since being first reported in the early
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