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BACKGROUND: Risk behaviors and hormone use place
transgender individuals (Tls) in jeopardy for osteoporosis.
PURPOSE: The purpose of this study was to expand the sci-
ence about the knowledge, health beliefs, and osteoporosis
(OP) preventing behaviors of Tls.

METHODS: This was a mixed-methods pilot study of a con-
venience sample of 31 Tls 30 years and older. Participants
completed an online Osteoporosis Bone Health Survey.
Fifteen participants were randomly selected for an interview
to describe their perceptions of bone health.

RESULTS: Transgender individuals performed poorly on the
knowledge measure. There were no significant findings for
osteoporosis health beliefs. Participants’ daily dietary dairy
calcium intake was 800 mg and daily walking activity was
17 minutes. Perceptions of bone health revealed two es-
sential elements, knowing and doing.

CONCLUSION: Determining TIs" bone health perception

is important because of their unique healthcare issues.
Healthcare providers need to be aware of TIs" bone health
needs to help enhance Tis" OP knowledge, health beliefs,
and preventing behaviors.

Introduction

Transgender individuals’ (TIs’) healthcare needs are
many and complex. The healthcare disparity they expe-
rience results in poor and limited access to healthcare
and health information, placing TIs at a higher risk for
reduced health status. Because of stigma, discrimina-
tion, and insensitive care, when TIs decide to obtain
healthcare, they struggle with navigating the healthcare
system to get their unique healthcare needs met (Roller,
Sedlak, & Draucker, 2015). This stigma and discrimina-
tion also results in risk behaviors that include self-med-
icating with cross-sex hormones (CSHs) and hormone
blockers often obtained via the Internet or from friends
(Center of Excellence [CoE], 2012; Institute of Medicine
[TOM], 2011a). Use of CSHs can potentially affect bone
mineral density (BMD) and place TIs at risk for develop-
ing osteoporosis (OP) (IOM, 2011a). Despite TIs’ unique
health profiles, risk behaviors, and use of CSH therapy,
the research is sparse in addressing bone health and OP
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prevention among TIs. In fact, the research addressing
TIs has been limited, with a focus on human immuno-
deficiency virus prevention, mental health issues, and
violence prevention (Baguso, Gay, & Lee, 2016; Blosnich
et al., 2016; Frye et al., 2015; Mustanski, Andrews, &
Pucket, 2016; Sun, Reboussin, Mann, Garcia, & Rhodes,
2016; Wilson, Arayasirikul, & Johnson, 2013).

The lack of research addressing TIs limits the under-
standing about this marginalized population. Although
there are studies that have included the lesbian, gay, and
bisexual community, few studies have included TIs as part
of the study population. Consistent with the IOM report
on the health of lesbian, gay, bisexual, and transgender
(LGBT) people (IOM, 2011a), the National Institutes of
Health LGBT Research Coordinating Committee
(National Institutes of Health, 2012) acknowledged that
there are large research gaps and many areas of opportu-
nity to increase the understanding of TIs” health needs and
concerns. This includes understanding and addressing
TIs’ health inequities, and increasing healthcare-seeking
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behaviors for routine screenings, preventive care, and
care for acute and/or chronic illnesses.

Primary care is an essential component of healthcare for
TIs because their risk for chronic conditions is comparable
to the population at large. However, TIs are at even higher
risk for long-term adverse health outcomes because of mul-
tiple health disparities and not accessing needed healthcare
(Grant et al., 2011; IOM, 2011a). Just as the general public
with cisgender individuals (gender matches the sex as-
signed at birth), TIs are at risk for cancer, cardiovascular
disease, diabetes mellitus, and osteoporosis (CoE, 2012).

Osteoporosis is a serious, debilitating, age-related
public health problem important to nurses and health-
care providers. Osteoporosis is characterized by loss of
bone and bone strength, with an increased risk of frac-
tures (Cosman et al., 2014). It is estimated that the cost
of OP will soar to $25.3 billion by 2025 (Burge et al.,
2007). Maximum BMD is reached by age 30 years and
then begins to gradually decrease after age 30, with a
more rapid loss for women at menopause (American
Academy of Orthopaedic Surgeons, 2012; National
Institutes of Health, 2015). Modifiable risk factors for OP
include diet low in calcium and vitamin D, lack of exer-
cise, smoking, alcohol use, substance use, use of steroids,
and hormonal factors (Cosman et al., 2014; Radix &
Deutsch, 2016).

Like the cisgender population, transgender individu-
als experience these modifiable risk factors as part of
their multiple, interacting, and cumulative lifestyle hab-
its (IOM, 2011a). These risk factors along with TIs" use of
CSHs may put them at increased risk for OP. Although
evidence supports that there is an increased awareness
of OP among the general population, there is no evidence
of OP awareness among TIs in the nursing research.

Background

“Transgender” is a term used to describe individuals
whose gender identity and/or gender expression differs
from their designated sex at birth (Fenway Health,
2010). Although prevalence statistics on the number of
TIs in the United States is limited, it is estimated that
approximately 0.3% of adults (700,000 individuals) self-
identify as transgender and these numbers are growing
(Gates, 2011). Male-to-female TIs are known as MtF
(transgender females or transwomen), whereas female-
to-male TIs are known as FtM (transgender males or
transmen) (Fenway Health, 2010; IOM, 2011a).
Transgender individuals often delay accessing health-
care, placing them at risk for poor short- and long-term
health outcomes (Thrasher, Clay, Ford, & Stewart, 2012).
The World Professional Association for Transgender
Health (2012) Standards of Care emphasizes access to
evidence-based healthcare as a right for TIs. Recently,
the American Academy of Nursing on Policy published a
position statement on healthcare services for TIs (Sedlak,
Boyd, & American Academy of Nursing Lesbian, Gay,
Bisexual, Transgender, Queer Health Expert Panel,
2016). Although there has been an abundance of nursing
research addressing bone health and OP prevention, and
individuals’ knowledge, health beliefs for carrying out
health behaviors, there is no research on TIs” knowledge,
health beliefs, or OP preventing behaviors in this
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disparate population who are often using self-adminis-
tered cross-sex hormones. Therefore, it would be a logi-
cal step to examine these variables in TIs.

Use of CSHs is the most common body modification
that TIs can access to bring endocrine and psychologi-
cal systems into balance (CoE, 2012), but this can po-
tentially affect one’s BMD. The stigma surrounding TIs
has led to growing numbers of individuals obtaining
hormones and hormone blockers via the Internet and
self-medicating (CoE, 2012; The Lancet, 2013). Self-
treatment with CSH therapy may increase the risk for
developing OP (IOM, 2011a).

The research is limited on the use of nonphysician,
unprescribed CSHs (Mepham, Bouman, Arcelus, Hayter,
& Wylie, 2014). Without medical advice and knowledge
required to minimize health risks from self-prescribed
use of CSHs, TIs may develop misperceptions and inac-
curate health beliefs that may lead to unhealthy behav-
iors with severe risks that include altered bone health
and OP. There are no randomized controlled trials on the
use of long-term CSHs and little is known about the long-
term effects (Wierckx et al., 2012). With the increasing
numbers of adolescents and young adults who are taking
CSHs, effects of pubertal suppression on BMD have not
been systematically explored and need to be studied over
the long term (Smith, Madison, & Milne, 2014).

The research on fractures in TIs is also sparse (Weinand
& Safer, 2015). In a systematic literature review by Weinand
and Safer (2015) of CSH safety for adult TIs, results indi-
cated that a considerable amount of the existing data has
been generated from case reports with very few large co-
hort studies addressing long-term effects of hormone ther-
apy. A cross-sectional study conducted in Belgium by
Wierckx et al. (2012), a pioneer in transgender research,
explored the side effects of CSH use in 100 TIs after sex
assignment surgery who had on average a 10-year use of
CSHs. Results indicated that TT men did not have OP as a
side effect but TI women had significantly more low bone
density and OP at the lumbar spine and radius.

The evolution of bone density, geometry, and bone
turnover in transwomen in Belgium during the initial
2 years of monitored use of CSHs was investigated by
Van Caenegem et al. (2015) and is recognized as one of
the first prospective studies in this area. Transwomen at
the onset of the study before using CSHs had lower bone
density and smaller bone size compared with age-
matched control men. With the monitored use of pre-
scribed CSHs, bone turnover decreased but there was a
significant decrease in muscle mass and strength.
Research recommendations include lengthening the
time of follow-up for addressing the long-term effects of
CSHs on bone and the effect in older individuals. The
time is ripe for educating TIs about the use of CSHs to
increase knowledge about OP prevention and bone health
awareness.

The purpose of this mixed-methods pilot study was
to examine knowledge, OP health beliefs, and OP pre-
venting behaviors of TIs. The research questions were:
What knowledge do TIs 30 years and older have about
OP prevention? What are the health beliefs that TIs have
about OP prevention? What are the OP preventing be-
haviors that TIs engage in? What are TIs’ perceptions of
bone health and OP?
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THEORETICAL/ CONCEPTUAL FRAMEWORK

The framework that guided this pilot study was the
Revised Health Belief Model composed of the health
belief variables susceptibility, seriousness, benefits, bar-
riers, and motivation (Rosenstock, Stretcher, & Becker,
1988) and also incorporates Bandura’s (1977) self-
efficacy model that focuses on one’s confidence to con-
duct OP preventing behaviors. On the basis of this
model, individuals are more apt to engage in OP pre-
venting behaviors such as daily calcium intake and
exercise, not smoking, and limiting alcohol use, if they
(a) perceive themselves to be susceptible to getting OP;
(b) believe that OP is a serious threat; (c) believe that
there are benefits (advantages) of specific behaviors to
prevent/modify the disease; (d) perceive fewer negative
aspects (barriers) to be associated with engaging in pre-
vention behaviors; (e) have a concern and drive (benefits
and motivation) for their general health; and (f) have
self-efficacy or confidence to carry out the OP prevent-
ing behaviors such as daily calcium intake and daily
weight-bearing exercise. Thus, individuals may be more
likely to try to learn more about OP, have a change in
health beliefs, and participate in OP preventing behav-
iors (calcium intake, weight-bearing exercise, not smok-
ing, limit alcohol use).

Empirical studies of the relationship between health
beliefs and OP preventing behaviors helped lay the
foundation for understanding the influence of the health
belief variables. Specific health belief studies related to
OP preventing behaviors (calcium intake, exercise) in-
clude research by Doheny, Sedlak, Estok, and Zeller
(2011); Doheny, Sedlak, Hall, and Estok (2010); Kim,
Horan, Gendler, and Patel (1991); and Sedlak, Doheny,
Estok, Zeller, and Winchell (2007). Findings in several
health belief studies revealed that perceived susceptibil-
ity, seriousness, barriers, and benefits were related to
OP preventing behaviors (Kim et al., 1991; McLeod &
Johnson, 2011). Although knowledge about OP is not a
sole predictor of behavior change, OP knowledge can
influence health behavior change (Doheny, Sedlak,
Estok, & Zeller, 2007; Gammage, Gasparotto, Mack, &
Klentrou, 2012; Janiszewska, Kulik, Dziedzic,
Zohierczuk-Kieliszek, & Jarosz, 2014; Malak & Toama,
2015; Singh, Foster, & Khan, 2011).

Methods

RESEARCH DESIGN

This mixed-methods descriptive pilot study was de-
signed to determine the knowledge, OP health beliefs,
and OP preventing behaviors of TIs. Institutional review
board approval was obtained from Kent State University,
Kent, Ohio.

SAMPLE AND SETTING

Participants for this pilot study were recruited locally using
an advertising flyer posted at LGBT community agency
support groups and on transgender websites and listservs
that provide information about services for TIs and sup-
port groups. To broaden the recruitment of TIs, partici-
pants were recruited nationally via transgender websites.

© 2017 by National Association of Orthopaedic Nurses

Participants were located across the United States with
most living in the Midwest. A convenience sample of 31
individuals who self-identified as transgender, 30 years or
older, and who read and spoke English were recruited.

PROCEDURE

Participants completed the online Osteoporosis Bone
Health Survey. This was composed of standardized and
previously tested instruments (Osteoporosis Knowledge
Test, Osteoporosis Health Belief Scale, Osteoporosis Self-
Efficacy Scale, Dietary Calcium Rapid Assessment Tool,
Yale Physical Activity Survey).

Fifteen TIs were randomly selected from the sample
of 31 to participate in a qualitative interview using
open-ended questions to describe their perceptions of
bone health and OP. The primary reason that random
sampling of the total sample was used is that this was
an exploratory study with a focus on overall TIs’ bone
health; therefore, the interviews did not focus on FtM
and MtF group differences.

Electronic communication technologies (Skype
and FaceTime) were used for conducting the inter-
views. A member of the research team with a nursing
doctorate and expertise in qualitative research con-
ducted the interviews that were 45 to 60 minutes in
length.

INSTRUMENTS

Osteoporosis Knowledge

The Osteoporosis Knowledge Test (OKT-Revised)
(Gendler et al., 2015) is a 32-item tool with two sub-
scales on nutrition and exercise knowledge for OP pre-
vention, with 11 items rated on a four-point scale; 21
items are multiple choice. Higher scores represent hav-
ing more knowledge. KR-20 are 0.85 for the total scale,
0.83 for the nutrition subscale, and 0.81 for the exercise
subscale. Test-retest analysis resulted in a Pearson’s r of
.87. The instrument has content validity as described by
Gendler et al. (2015).

Osteoporosis Health Beliefs

The Osteoporosis Health Belief Scale (OHBS) (Kim
et al., 1991) is a 42-item tool with seven subscales (sus-
ceptibility, seriousness, benefits and barriers to calcium
and exercise, motivation) that assess osteoporosis-
related health beliefs. Subscales were measured by five
Likert items scored as strongly agree = 5, agree = 4,
neutral = 3, disagree = 2, and strongly disagree = 1,
indicating an individual’s health belief perceptions for
each of the seven health beliefs ranging from greater to
lesser (e.g., having greater perceived susceptibility of
OP, greater perceived seriousness of OP, greater per-
ceived benefits of taking calcium and exercising, greater
perceived barriers to taking calcium and exercising,
and greater motivation for engaging in OP health ac-
tivities). Test-retest reliability for the total instrument
is .90, and subscale reliabilities range from .71 to .82.
Construct validity was determined by factor analysis.
Concurrent validity has been established in previous
studies (Kim et al., 1991).
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Osteoporosis Self-Efficacy Scale

The Osteoporosis Self-Efficacy Scale (OSES) (Horan,
Kim, Gendler, Froman, & Patel, 1998) is a 21-item scale
with two subscales (exercise and calcium) used to deter-
mine one’s self-efficacy (confidence) for engaging in be-
haviors related to physical activity and calcium intake
with a range of least to most confident. Previous re-
search demonstrates well-established psychometric
properties for this measure (Horan et al., 1998).
Reliability coefficients for internal consistency of sub-
scales were 0.94 and 0.93, respectively. Construct valid-
ity was established by principal components factor and
hierarchical regression analysis (Horan et al., 1998).

OSTEOPOROSIS PREVENTING BEHAVIORS

Daily Calcium

Daily calcium intake was measured by the dietary cal-
cium rapid assessment method (RAM) tool (Hertzler &
Frary, 1994). Food items (30) are listed in five catego-
ries: (a) dairy (milk, yogurt, cheeses); (b) fruit and veg-
etables; (c) bread, cereal, rice, and pasta; (d) meat, fish,
poultry, dried beans, and nuts; (e) fat, sugar, and alco-
hol. Respondents indicate number of servings of each
food eaten on a typical day in the last week. Servings are
converted to milligrams (mg) of calcium by multiplying
servings by calcium values and summing. Test-retest re-
liability at 3 weeks was r = .80 (Hertzler & Frary, 1994).
Construct validity established by comparing RAM
scores with 3-day food records » = .68; others reported
anr = .64 to .76 between sections of the RAM and 7-day
dietary records (Hertzler & Frary, 1994).

Supplemental calcium and vitamin D intake were
measured by respondents’ response to the self-report
question about the calcium supplement they take, milli-
gram of calcium in each tablet/pill/unit, and number of
tablets/pills/units taken/day. The milligram/tablet is mul-
tiplied by number/day to calculate a total calcium sup-
plement intake. Another item asks respondents about the
vitamin D supplement taken each day and amount in in-
ternational units (IU). Amount is multiplied by number/
day to calculate total vitamin D supplement intake.

Activity

Activity was measured by the Yale Physical Activity
Survey, a 39-item tool (Dipietro, Caspersen, Ostfeld, &
Nadel, 1993). A weekly walking score is calculated by
times per week walked and minutes spent walking. Daily
activity scales have acceptable reliability (test-retest cor-
relations over 2 weeks ranging from .42 to .65). Construct
validity has been established through known group (re-
tirement home/community center elders) t = 8.41, p <
.0001; other self-report activity measures (i.e., CHAMPS
r = .68, p < .0001); and physiologic measures (i.e., esti-
mated oxygen capacity, VO, percent body fat, and body
mass index).

Alcohol and Smoking

Alcohol intake and smoking were measured by summed
scores from three items asking about daily beer, wine,
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and liquor intake (test-retest 7 = .86, p <.0001) and self-
report of the number of cigarettes smoked per day (test-
retestr = .95, p <.0001).

Hormone Use

Hormonal drug therapy was reported by five self-report
items, and nonhormonal drug therapy was reported in
five self-report items. Both have face validity.

ANALYSIS

The research questions addressing knowledge of OP, OP
health beliefs, and OP preventing behaviors from the
data in the Bone Health Survey were analyzed with de-
scriptive statistics (mean, standard deviation, distribu-
tion form, 95% confidence interval) for the entire sample
and for subgroup differences (e.g., MtF and FtM) using
the Statistical Package for Social Sciences (2012) Version
21.0 software. To better understand TIs" knowledge,
health beliefs, and OP preventing behaviors, the quanti-
tative analyses were followed up with qualitative analy-
ses using interview data. Interviews were recorded using
a digital recorder and transcribed verbatim. Transcripts
were then entered into NVivo 10 (QSR, 2012) software.

Content analysis of the interviews was conducted to
determine recurrent themes (Graneheim & Lundman,
2004). The research team, consisting of two doctorally
prepared nurse researchers, four nursing graduate as-
sistants (two graduate, two doctoral), and one faculty,
met weekly to analyze transcripts. Individual team
members assigned codes to the text to capture the mean-
ing of the text. Codes were then developed into common
themes (Elo et al., 2014). Once common themes and
contrasting statements were ascertained, these were dis-
cussed in the team meetings so that consensus was con-
firmed. Credibility was supported using memos to re-
cord decisions related to coding the data, and identifying
and linking categories to determine themes.

Results

DEMOGRAPHICS

The 31 participants ranged in age from 30 to 71 years
(M = 43.0, SD = 11.5) (see Table 1). Thirty were white.
Eleven (38.8%) had some college or technical school
education and 18 (58%) were college graduates/post-
graduates. Nineteen (61.3%) were employed. Of the 29
who reported annual income, 16 (52%) made $35,000 or
less per year. Sixteen (51.6%) reported living with a
spouse or friend. One participant (3.2%) reported hav-
ing OP. Five (16.1%) reported a fracture history of the
hip, spine, wrist, or neck; 11 (35.5%) reported having a
family member who either had or currently has OP.

OsTEOPOROSIS KNOWLEDGE

The TIs performed poorly on the Osteoporosis
Knowledge Test (OKT-Revised) with 81% failing. The
knowledge score ranged from 15.6% to 90.3%: M =
50.2, SD = 16.33, 95% CI [44.2, 56.19]. On a standard
school grading scale with percentages expressed in let-
ter grades of A = 90%-100%, B = 80%-89%,
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TABLE 1. DEMOGRAPHICS

N (%)

Race

White 30(96.8)

African American 1(3.2)
Gender identity

Female to male 13(41.9)

Male to female 14 (45.2)

Other (1 gender fluid, 1 misgendered at birth) 4(12.9)
Sex assigned at birth

Male 16 (51.6)

Female 15 (48.4)
Cross-sex hormone use (30 responded)

Yes 28(90.0)

No 2(10.0)
Transgender-related surgery

Yes 15 (48.4)

No 16 (51.6)
Sexual orientation (29 responded)

Pansexual 3(10.3)

Heterosexual 6(20.7)

Gay 2 (6.9)

Lesbian 5(17.2)

Bisexual 7 (24.1)

Queer 4(13.9)

Other (1 sexually attracted to men but not 2 (6.9)

acting on it)

Relationship status (30 responded)

Single 7 (23.2)

Married 11(36.7)

Separated/divorced 5(16.7)

Monogamously coupled 5(16.7)

Other (1 polyamorous coupled, 1 complicated 2(6.7)

with people)

C = 70%-79%, D = 60%—-69%, and F = 59% or less, a
majority (81%) failed the knowledge test attaining a
score of 59% or less. There were 1 A, 0 B, 3 Cs, 2 Ds, and
25 Fs. There was no statistically significant difference
between MtF and FtM OP knowledge score (p = .21).

OsTeEOPOROSIS HEALTH BELIEFS

The seven OHBS subscales were explored (refer to
Table 2). There were no significant findings for the total
OHBS nor for each OHBS subscale. There was no statisti-
cal significant difference between MtF and FtM total
OHBS score. However, there was a statistically significant
difference for their health motivation score (p = .012).
The mean health motivation score for FtM was 23.07 ver-
sus 20.42 for MtF indicating that the FtM were more mo-
tivated than MtF.

© 2017 by National Association of Orthopaedic Nurses

Transgender individuals’ self-efficacy was explored
by rating their confidence about performing calcium in-
take activities and doing exercise (0 = least confident;
10 = most confident) on the OSES. Items for each sub-
scale were summed and divided by 10. Possible range of
scores for the total OSES is 0-200, and 0-100 for each of
the two OSES subscales (calcium, exercise). There were
no significant findings for either OSES subscale or the
total OSES (see Table 2) and no significant difference
between MtF and FtM on the OSES exercise score, the
OSES calcium score, or the total OSES score.

OSTEOPOROSIS PREVENTING BEHAVIORS

The following are the results of TIs’ OP preventing be-
haviors (calcium and vitamin D intake, activity, smok-
ing and alcohol use, CSH use).

Daily Calcium Intake

The daily dairy dietary calcium intake ranged from 0 to
3850 mg; M = 1052 mg, SD = 922, 95% CI [707, 1397].
Both the mean and the median (800 mg) are well below
the recommended 1200 mg of calcium a day for women
51 years and older, and men 71 years and older (Cosman
et al., 2014; IOM, 2011b). In further review of partici-
pants’ individual daily dairy food items, there were two
participants who reported an extremely large daily in-
take of milk (six servings [cups] a day) that is 1800 mg of
calcium a day, and five or more servings of yogurt a day
or 1750 mg of calcium. There were similar findings for
servings of cheese. Because the amounts of servings
were not realistic for a daily intake, these individuals
were removed from the daily calcium analysis. There
were only four (12.9%) participants who reported taking
daily calcium supplements, with a daily intake that
ranged between 220 and 500 mg daily. Mean daily dairy
calcium intake for FtM was 898 mg versus 1142 mg for
MtF; median for FtM was 750 mg versus 800 mg for MtF.

Vitamin D Intake

Seven (22.6%) participants reported taking a vitamin D
supplement. The recommended amount of vitamin D for
women and men younger than 50 years is 400-800 IU
daily, and for 50 years and older it is 800-1000 IU daily
(Cosmanetal., 2014;I0M, 2011b). One participant (3.2%)
took 200 IU per day, two (6.5%) took 1,000 IU per day, and
two (6.5%) took 2,000 TU per day. Two participants re-
ported taking a vitamin D supplement but did not specify
the amount. Thus, the range of daily vitamin D via supple-
ments was 200-2000 IU, with a mean of 1240 IU, and SD
= 766.9 IU per day. Mean vitamin D supplement use was
1066 IU per day for FtM versus 1500 IU per day for MtF.

Activity

For this study, vigorous activity was calculated from the
number of times during a month the individual partici-
pated in vigorous activity that lasted at least 10 minutes
and caused an increase in breathing, heart rate, leg fa-
tigue, or perspiration. The daily vigorous activity was on
average 16.67 minutes (SD = 14.46). This is below the
recommended 30 minutes a day of exercise (Cosman
et al., 2014). Walking was calculated from the activity
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TABLE 2. HEALTH BELIEFS (N = 31)

Mean Score for Minimum Maximum 95% CI [Lower
Health Belief Subscales Each Scale? Score Range  Score Range SD Limit, Upper Limit]
Susceptibility 2.68 1.00 4.00 0.80 [2.38,2.97]
Seriousness 2.66 1.33 4.50 0.72 [2.39,2.93]
Benefits of calcium intake 3.58 2.50 5.00 0.57 [3.36, 3.79]
Benefits to exercise 3.85 2.83 5.00 0.54 [3.65, 4.05]
Barriers to calcium intake 2.17 1.00 3.50 0.70 [1.91, 2.43]
Barriers to exercise 2.50 1.00 4.00 0.84 [2.19, 2.80]
Health motivation 3.61 2.33 4.67 0.53 [3.41, 3.81]
Total Health Belief Score 3.01 2.31 3.55 0.29 [2.90, 3.11]

Mean Score for
Self-Efficacy Subscales Each Scale®
Confidence about calcium intake 63.88 21.82 100.00 22.05 [43.86, 60.62]
Confidence about exercise 52.24 10.00 98.00 22.84 [43.86, 60.62]
Total self-efficacy score 116.13 37.82 195.00 35.14 [103.23, 129.02]

2Range 1-5 (strongly disagree to strongly agree).

oSelf-efficacy calcium intake subscale range is 0-100; self-efficacy exercise subscale range is 0-100; total self-efficacy scale range is 0-200.

dimension score for number of times per month the in-
dividual walked at least 10 minutes or more without
stopping, which was not strenuous enough to cause
large increases in breathing, heart rate, or leg fatigue or
cause one to perspire. The daily walking activity was on
average 17.94 minutes (SD = 12.35). Patterns of daily
walking for the FtM and MtF were similar.

Smoking and Alcohol Use

The majority of participants (n = 24, 77.4%) did not
smoke cigarettes. About half (n = 18, 58%) reported not
using alcohol. For those who used alcohol, the mean
score ranged from 0 to 0.74 glasses of alcohol per day;
M = 0.46, SD = 0.74, 95% CI [0.18, 0.74]. The mean al-
cohol use for FtM was 0.52 glasses versus 0.37 for MtF.

Hormone Use

The majority of participants (n = 28, 90.3%) responded
that they were using hormone(s). There were 14 partici-
pants taking testosterone and 14 using estrogen.

PERCEPTIONS OF BONE HEALTH AND OSTEOPOROSIS

The age of the 15 TIs in the subsample who were inter-
viewed ranged from 30 to 71 years (M = 43.0, SD = 12.1).
There were nine FtM and six MtF TIs. Five dominant
themes emerged from participants’ narratives, what I
know, what I don't know, what I want to know, what I do,
and what I should do. These five were reduced to two es-

sential elements of knowing and doing, as they relate to
bone health and OP.

Knowing

The research team labeled the first essential theme as
knowing. Knowing is to perceive or understand as fact or
truth (Dictionary.com, 2015a). There were three domi-
nant themes within the essential element of knowing:
what I know, what I don't know, and what I want to know.
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A few participants knew something about bone health
and OP. One transwoman stated, “What I know is that as
we age, bones get less dense, become more porous and
more fragile.” Most said they did not know much about
bone health and OP. Some participants stated that they
knew about bone health and OP but had incorrect knowl-
edge. One transman stated, “... if you donate bone mar-
row, it can help your bone health.” Later in the interview
he stated, “T know that weight-bearing exercises are good
for your bones because the strain that they put on your
bones helps create micro fissures which then fill in with
new bone, which makes your bones better.”

There were many who also stated that they did not
know anything about long-term use of CSHs and the
effects on bone health maintenance and OP preven-
tion. One participant stated, “I don’t know a whole lot
about how the trans experience [taking CSHs] affects
[bones].”

All stated they wanted to know more about bone
health especially how CSHs affects bone health. The
theme of what I want to know reveals that participants
wanted more knowledge about maintaining bone health
and preventing OP. One transwoman stated, “T'd like to
know how being on hormones is going to affect my bone
health and what kind of risks that puts me at.” A few
stated that no one is providing them with information
about hormone use and bone health, “not one person in
the 13 years that I've been on hormones has anyone ever
spoken to me about my bone health.” A transman par-
ticipant, when expressing his desire to know more about
the impact of CSHs on bone health, stated:

I would like for there to be more information in
general for people that are making the decisions to
use testosterone and how much they're going to
use. And if it was more clear about how to assess
the impact (testosterone) on my bones ...that
would help me to know whether what I'm doing is
safe or not.

© 2017 by National Association of Orthopaedic Nurses
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Doing
The second essential theme identified was labeled doing.
Doing is taking action (Dictionary.com, 2015b). There
were two dominant themes within the essential element
of doing: what I do and what I should do. A few partici-
pants spoke openly about what they did to maintain
bone health and prevent OP. Some spoke about being
motivated to do “things” to maintain bone health and
prevent OP. They spoke about exercise, diet, and use of
supplements. A transwoman stated, “I take vitamin sup-
plements, I get out, I exercise, I drink milk.”

Some were aware of what they should do in the way
of exercise and diet to maintain bone health. One trans-
man stated:

Walking is basically what I do in terms of exercise ...
T know I need to do more in terms of physical exercise
...So ... the things that I should be doing and the
things that I am doing, it is concerning ...I would
definitely say that I uh, need to start doing more and
thinking about it more.

Another transman put it all together when he ad-
dressed his motivation by stating:

T've been doing some strengthening techniques; I've
been taking supplements just recently. I did [get], one
of those fitness things that does your calorie and nutri-
tion things. And it was basically saying that I'm really
lacking in calcium so I started-taking a supplement.

Discussion

Results addressed the bone health of a group of
transgender men and women. The focus was on knowl-
edge, health beliefs, and OP preventing behaviors.

OsTEOPOROSIS KNOWLEDGE

Findings of this study suggest that TIs have very limited
knowledge about OP. This is consistent with the limited
knowledge about OP documented in research studies
among other groups in the general population that in-
cludes men and women, and individuals of various eth-
nicities, ages, and education (Doheny et al., 2007;
Gammage et al., 2012; Malak & Toama, 2015). The gen-
eral public’s knowledge of OP prevention and osteoporo-
sis health behaviors also appears to be insufficient world-
wide as described in a literature review by Janiszewska
et al. (2014). There is concern that healthcare providers
are not taking the time to educate patients about OP or
about OP preventing behaviors. Additional concerns in-
clude suboptimal treatment of OP in individuals who
have OP and present with an OP-related fragility fracture
(Singh et al., 2011).

OsTEOPOROSIS HEALTH BELIEFS

The lack of significant findings for each of the seven
health belief subscales of the OHBS and the OSES
used in this study that addressed TIs’ perceptions of
OP-related health beliefs (susceptibility, seriousness,
benefits and barriers to calcium and exercise, moti-
vation, self-efficacy) is contrary to much of the
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research literature. McLeod and Johnson (2011) re-
viewed studies from 1991 through 2010 that used
these tools in adult men and women. Women had
greater perceived susceptibility to OP, greater per-
ceived benefits of calcium intake, fewer perceived
barriers to calcium intake, and lesser health motiva-
tion (Doheny et al., 2007 2010; Tan et al., 2009). Men
50 years and older in a study by Doheny et al. (2011)
had limited awareness of their susceptibility to oste-
oporosis. Women in Endicott’s (2013) research with a
family history of OP had greater perceived suscepti-
bility than those without an OP family history. The
results of the current pilot study of TIs may be attrib-
uted to the sample being composed of younger indi-
viduals (mean age 43 years) with possible percep-
tions of OP as being an “old woman'’s disease” or a
disease of old age and they may not perceive OP as a
risk. Because there has been no published research
addressing TIs’ bone health and health beliefs, their
limited access to healthcare as an underidentified
health disparate population with unique healthcare
needs may subsume any perception that they too are
at risk for the same health issues faced by the general
public such as OP.

Although there were no significant findings for OP
health beliefs, the findings supported that FtM were more
motivated to engage in OP health activities than MtF.
McLeod and Johnson’s (2011) systematic review revealed
higher health motivation in older men and women.
However, in some studies, women lacked perceived health
motivation to perform OP preventing behaviors com-
pared with men (Doheny et al., 2007). Further research is
needed to identify the reasons for these differences.

There were no significant findings for self-efficacy (cal-
cium intake, exercise) and no significant findings for MtF
and the FtM. This is supported by McLeod and Johnson’s
(2011) systematic review findings of self-efficacy of cal-
cium intake and exercise. Endicott (2013) found no sig-
nificant findings for self-efficacy between groups of
women with and without a family history of OP.

OSTEOPOROSIS PREVENTING BEHAVIORS

The OP preventing behavior results for daily dietary cal-
cium intake were on average below the recommended
intake of 1200 mg/day. This finding is consistent with
the calcium intake results reported in the OP research.
Daily activity was also low, approximately 17 minutes,
which is lower than the recommended 30 minutes a day.
Calcium intake and/or exercise have consistently been
below the recommended guidelines in studies (Doheny
et al., 2010, 2011; Nguyen, 2015; Sedlak et al., 2007;
Zhang et al., 2014). Even in younger individuals, inade-
quate calcium intake and limited daily activity exist
(Ediriweera de Silva et al., 2014; Edmonds, Turner, &
Usdan, 2012).

The results for use of a vitamin D supplement by the
majority of participants indicated that they were not
taking a supplement and this finding is consistent with
the research literature (IOM, 2012b). It is interesting
that four of the seven who were taking vitamin D had a
daily intake of 1,000-1500 IU. It is difficult to determine
an explanation for this result. Perhaps these TIs were
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having their vitamin D blood level monitored by a
physician and were prescribed vitamin D for a low blood
level. It is of interest to note that the Institute of Medicine
(IOM, 2011b) states that the safe upper limit of vitamin
D is 4,000 IU per day for most adults.

The TIs in our study did well with the modifiable risk
factors of not smoking and drinking alcohol in modera-
tion. Smoking is highly prevalent among TIs (Burkhalter,
Warren, Shuk, Primavera, & Ostroff, 2009); on the basis
of a national survey, 30.7% of TIs smoke and many work
in smoke-filled bars resulting in exposure to secondhand
smoke (Grant et al., 2010). An estimated 25% of TIs mis-
use alcohol or drugs to cope with the discrimination they
face because of their gender identity or expression (Grant
et al., 2010). Perhaps many of the TIs in this pilot did not
smoke and did not use alcohol because of their higher
education level. Although the majority of participants
were using CSHs, it would be useful in future studies to
address whether or not this is self-regulated use or regu-
lated by a health professional.

PERCEPTIONS OF BONE HEALTH AND OSTEOPOROSIS
KNowiING AND DoING

Transgender individuals’ perceptions of bone health and
OP revealed two essential elements, that of knowing and
doing. These findings coincide with findings of other
qualitative studies on bone health and OP with individu-
als in the general population.

Women'’s knowledge of OP and OP health beliefs
were examined by Williams, Cullen, and Barlow (2002),
who found that women who had knowledge about OP
preventing behaviors and were encouraged by their
healthcare provider were “willing to take action” (Hsieh,
Novielli, Diamond, & Cheruva, 2001). These women
were committed to taking the correct dose of supple-
ments, engaging in OP preventing exercises for the rec-
ommended amount of time, and taking only the recom-
mended dose of hormones, to enhance bone health and
prevent OP.

Women'’s experience of living with OP and lifestyle
changes included the essential elements of knowing and
doing in a grounded theory study conducted by
Hjalmarson, Straudmark, and Kliassbo (2007). Women
living with OP wanted to decrease their risk behaviors and
expressed their “need to learn” (p. 240) about OP and risk
reduction behaviors. Once these women were educated
and had more knowledge about OP, they wanted to know
what they could do to prevent OP and resultant fractures.

LIMITATIONS

The findings of this pilot study should be considered in
light of its limitations. The major limitation of this
study is that all but one participant, who identified as
African American, were Caucasian; therefore, this
sample was not ethnically diverse. The researchers
recognized that those who agreed to participate may
have already been proactive about their health or even
less likely to have risky behaviors. Although data were
collected about participants” use of CSHs, an item
should have been included that addressed whether the
CSH use was self-regulated or regulated by a health
professional.
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Implications and Conclusion

Currently, there is no published nursing research on TIs’
bone health and OP prevention. This is an important
area for future research, with the growing number of
TIs who are not only at risk for OP and possible frac-
tures just as the general public is at risk, but who are at
an additional risk because of long-term use of CSHs.
Little is known about the long-term use of CSHs, par-
ticularly when initiated in young adulthood and contin-
ued into adulthood.

Determining TIs" health belief perceptions of bone
health and OP is important because of their unique
healthcare issues. Improving OP preventing behaviors,
particularly dietary calcium intake and weight-bearing
exercise, are issues that both men and women face dur-
ing aging as bone density decreases. However, the
transgender population is faced with compounding is-
sues of CSH use, particularly when they self-manage
use of hormones. Self-management can result in hor-
mone imbalance, which can have a long-term effect on
bone health. This study revealed that TIs lack knowl-
edge about bone health and behaviors that promote
bone health and prevent OP.

This pilot study serves to assist healthcare providers
in understanding TIs" knowledge deficits related to os-
teoporosis prevention and bone health promotion.
Clinical implications include nurses working to make a
difference by conducting appropriate assessments and
providing education when caring for TIs. Thorough as-
sessments are needed to screen TIs on use of CSHs (self-
regulated or regulated by a health professional) and de-
termining TIs’ knowledge and health beliefs regarding
osteoporosis prevention and promotion of bone health.
Nurses can play a pivotal role in establishing respectful
communication with TIs so that conversations about
risk behaviors and hormone use can easily occur. By
identifying gaps in TIs’ knowledge, nurses and other
healthcare providers can educate this at-risk minority
population on how to be proactive in maintaining bone
health through awareness of risk factors (such as hor-
mone use) and prevention behaviors (diet, exercise).
Nurses can influence positive bone health behaviors by
taking on critical roles as a caregiver, educator, and ad-
vocate. By identifying OP knowledge gaps for TIs,
healthcare providers can better devise prevention and
wellness plans, as well as promote overall health and
well-being. Nurses have the ability to help promote best
standards of care for TIs.

Future research includes replicating this pilot study
with a larger sample and developing longitudinal studies
to investigate the long-term impact of CSH use on bone
health. A larger sample would provide the opportunity to
analyze daily calcium and vitamin D intake by partici-
pant age. Most importantly, intervention studies are
needed to determine the best ways to access and educate
this historically private population regarding bone health
and OP preventing behaviors. Including ethnic and cul-
tural considerations of TIs in future research would pro-
vide a diverse perspective of the use of CSHs and bone
health, and prevention of OP. Healthcare providers, espe-
cially orthopaedic nurses and physicians, can play a key
role in helping promote TIs" awareness for bone health.

© 2017 by National Association of Orthopaedic Nurses
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