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Context/Objective: To describe patient experiences with fracture prevention and management among persons
with spinal cord injuries/disorders (SCI/D).
Design: Qualitative data collected via semi-structured telephone interviews.
Setting: Veterans Health Administration (VA) SCI/D System of Care.
Participants: Veterans with SCI/D (n = 32) who had experienced at least one lower-extremity fracture in the
prior 18 months.
Interventions: N/A.
Outcome Measures: Interview questions addressed patients’: pre-fracture knowledge of osteoporosis and
bone health, diagnosis and management of osteoporosis, history and experiences with fracture treatment,
and post-fracture care and experiences.
Results: Participants expressed concerns about bone health and fractures in particular, which for some, limited
activities and participation. Participants recalled receiving little information from providers about bone health or
osteoporosis and described little knowledge about osteoporosis prevention prior to their fracture. Few
participants reported medication management for osteoporosis, however many reported receiving
radiographs/scans to confirm a fracture and most reported being managed non-operatively. Some reported
preference for surgical treatment and believed their outcomes would have been better had their fracture
been managed differently. Many reported not feeling fully included in treatment decision-making. Some
described decreased function, independence and/or participation post-fracture.
Conclusion(s): Our results indicate that persons with SCI/D report lacking substantive knowledge about bone
health and/or fracture prevention, and following fracture, feel unable and/or hesitant to resume pre-fracture
participation. In addition, our findings indicate that individuals with SCI/D may not feel as engaged as they
would like to be in establishing fracture treatment plans. As such, persons with SCI/D may benefit from
ongoing discussions with providers about risks and benefits of fracture treatment options and consideration
of subsequent function and participation, to ensure patients preferences are considered.
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Introduction
Spinal cord injuries and disorders (SCI/D) are highly
prevalent; up to 368,000 individuals in the U.S. are
living with a SCI.1 The Veterans Health
Administration’s (VA) SCI/D System of Care provides
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comprehensive, life-long care to over 27,000 Veterans
with SCI/D across 25 hub (SCI Centers) and 130
spoke (SCI support clinics) facilities.2 Individuals with
SCI/D are often affected by related secondary con-
ditions, which may impact their physical and psycho-
logical health.3–5 One such condition is loss of bone
mineral density (BMD) below the level of injury6;
specifically, an estimated 80% of individuals with
SCI/D have osteopenia or osteoporosis,7 putting them
at increased risk for fractures and fracture-related con-
sequences (e.g. non-unions/malunions, amputations,
mortality).8–10 Of note, risk for osteoporotic fractures
is greater among women, including those with SCI/D,
as compared to men.11

Lower extremity (LE) fractures are among the most
common fractures sustained by individuals with SCI/
D.12–14 Importantly, individuals with SCI/D often
have no (or significantly reduced) sensation below the
level of injury, and as such, may be unable to recognize
a LE fracture early on; health care providers may ident-
ify LE fractures by presence of erythema and/or
edema.15 LE fractures are typically managed nonopera-
tively among persons with SCI/D,16 although increas-
ingly, operative strategies are being considered.16–18

However, evidence to guide fracture treatment
decision-making is scarce. Although it is important to
promote bone health and manage fractures when they
occur given their attendant morbidity19 and mortality,8

primary prevention of fractures is optimal. In recent
years, review articles have summarized key evidence
about how to promote bone health in persons with
SCI.20 Very little exists, however, in the way of standar-
dized guidelines to help clinicians manage osteoporosis
and mitigate fracture risk in the SCI/D population.21

This is due in part to a lack of evidence concerning effi-
cacy of fracture prevention strategies in this
population.22

Moreover, patient perspectives on bone health man-
agement have not been examined. To optimize patient
engagement in preventive and management practices,
it is imperative to understand the experiences and
opinions of individuals with SCI/D who have had a
LE fracture. Our objective was to describe experiences
with LE fracture prevention and management among
Veterans with SCI/D.

Materials and methods
Design: Qualitative data collected via semi-structured
telephone interviews.
Participants: Veterans with SCI/D (n = 32) who had
experienced at least one LE fracture in the prior 18
months.

Recruitment: Interview recruitment took place between
August 2018 and January 2019. A purposive sample23

of Veterans with SCI/D who utilized VA SCI/D care
and who had experienced at least one LE fracture
were invited to participate. The sample selection strat-
egy included the patient’s completeness of injury
(using ASIA score) and time since LE fracture, ident-
ified using VA administrative data (i.e. femur, tibia/
fibula, or hip fractures were identified i.e. using ICD-
10 codes: S72, S82.0-S82.9). Thirty-two patients were
selected from four periods of time-since-fracture (in
attempt to gather perspectives of individuals with
both immediate and longer-term impact of fracture):
0–120, 121–240, 241–365, and 366–548 days. The
sample was evenly split among those with an ASIA A
vs. B, C, or D score.
Eligible patients were mailed a letter by a member of

our research team inviting them to participate in an
interview and asking them to opt out within 2 weeks
if they were not interested. A research team member
attempted to contact individuals who did not opt out
via telephone, up to three times, at least 1 business
day apart, to schedule an interview; in total, 133
Veterans were invited to participate (please see Fig.
1). Interviewers obtained verbal consent using a stan-
dardized script summarizing that participation was
voluntary, data would be confidential and presented
only in aggregate form, and the conversation would
be audio-recorded for analytic purposes.
Data Collection/Materials: Interviews were semi-
structured following an interview guide (please see
Supplementary Appendix A), and were completed by
members of the research team with expertise in quali-
tative methodology. The initial question set was
created using expert clinician input, and pilot-tested
in interviews with two SCI/D clinicians experienced
in LE fracture management and three Veterans with
SCI/D who had experienced a LE fracture. The inter-
view guide was refined based on this feedback to opti-
mize the flow of the conversation and the information
the questions elicited. The final interview guide
included questions designed to elicit information
about patients’: pre-fracture knowledge of osteoporo-
sis and bone health, diagnosis and management of
osteoporosis, history and experiences with fracture
treatment, and post-fracture care and experiences.
Interviews were completed by phone to increase
access and facilitate national sampling, lasted approxi-
mately 30 min, and were audio-recorded and tran-
scribed verbatim for analysis. Upon completion of
the interview, participants received a small honorar-
ium in appreciation of their time.
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Analyses: An inductive analytic approach was used,
wherein codes were developed based on patterns emer-
gent in the data.24 An initial codebook, with a draft list
of codes and their operational definitions, was devel-
oped alongside the interview guide. The codebook
was further refined by 3 research team members experi-
enced in qualitative analysis after they independently
coded the same 2 transcripts. Each subsequent tran-
script was analyzed by two of those same research
team members using thematic coding and constant
comparison,24,25 wherein each transcript was coded
independently, and then two coders met to discuss
their codes to establish inter-rater reliability. During
these consensus meetings, coders discussed and
resolved discrepancies until 100% proportion agree-
ment26–28 was achieved. The codebook was modified
during each of these consensus meetings, as needed,
until saturation was reached. See Table 1 for a
summary of themes, codes and operational definitions,
as well as the number of participants who mentioned
each and how many times they were mentioned.
Analyses were conducted using NVivo Version 12

(QSR International Pty Ltd.). This study was reviewed
and approved by the Institutional Review Boards of the
Augusta and Hines VA Hospitals.

Results
Sample description (Table 2): Respondents were predomi-
nantly male (91%), white (75%) and were about 64 years
of age, on average; they represented both traumatic and
non-traumatic etiologies. There were no statistically sig-
nificant differences in fracture characteristics or ASIA

score among Veterans invited to participate in an inter-
view who were vs. were not ultimately interviewed.
Diagnosis and Management: Among participants who
commented on their pre-fracture osteoporosis status,
slightly more than half indicated that they had been
diagnosed with osteoporosis prior to sustaining their
fracture. Slightly less than half reported recalling
having received a dual-energy x-ray absorptiometry
(DXA) scan before sustaining their fracture.
Participants described managing their bone health
though a variety of strategies: taking supplements (e.g.
calcium, vitamin D); maintaining a healthy diet, with
some noting that weight management is also important;
and engaging in physical activity (PA). While about half
of respondents indicated they did not take prescription
medications to manage bone health, just under one-fifth
reported taking a medication for osteoporosis (i.e. alen-
dronate, zoledronic acid, denosumab).
Barriers to management: While just under one-third of
interviewees indicated no perceived barriers to bone
health management, others provided examples of bar-
riers they faced, including: distance from their residence
to VA/availability of VA treatment, dietary restrictions
(i.e. lactose intolerance), medication-related issues (e.g.
remembering to take them, experiencing side effects).
Further, Veterans noted PA limitations (i.e. being
unable to engage in PA to promote bone strength,
desire to engage in adventurous/dangerous activities)
as a barrier, as illustrated by one interviewee:

… I had a couple of neighbors that would help me to
get in and out of the swimming pool of my

Figure 1 Cohort derivation diagram.
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Table 1 Themes and encompassed within-theme sub-codes.

Theme Within-theme sub-code Operational definition

Number of
participants code
was mentioned by

Number of times
code was
referenced

Knowledge of
Osteoporosis

Patients discuss their awareness of
osteoporosis and knowledge about bone
health promotion

Knowledge of Bone
Health

Description of the extent to which
patients know about osteoporosis and
how to promote bone health

27 35

Bone Health Promotion:
Physical Activity

To promote bone health, one should
move around/exercise

21 28

Concerned with Bone
Health

Patient describes concern about their
bone health

20 21

Bone Health Promotion:
Diet

To promote bone health, one should eat
healthy/drink milk

18 20

Bone Health Promotion:
Supplements/
Medications

To promote bone health, one should take
supplements or medications

15 17

Not Concerned with Bone
Health

Patient describes not being concerned
about their bone health

10 14

Activity Limited due to
Concerns

Patient describes limiting or restricting
certain activities because of concerns
about bone health (e.g. falls, fractures)

6 7

Diagnosis and
Management of
Osteoporosis

Patients describe how their care
providers have diagnosed and managed
their osteoporosis

Supplements Patient takes supplements that promote
bone health (e.g. calcium, vitamin D)

23 30

Previous Osteoporosis
Diagnosis

Patient has been diagnosed with
osteoporosis

19 23

No Medications Patient does not take medications for
bone-health management

18 23

No Education Provided
By Doctor

Patient does not recall care team
providing education about bone health
management

16 26

No Osteoporosis
Diagnosis

Patient has not been diagnosed with
osteoporosis

15 16

No Previous Pre-Fracture
DXA

Patient had not received a DXA prior to
their fracture

15 17

Non-Medication
Management

Patient was instructed by their care
provider to manage their bone health
through non-pharmacological strategies
(e.g. physical activity, diet) and/or uses
integrative health modalities (i.e.
acupuncture)

13 13

Previous Pre-Fracture
DXA

Patient had received a DXA prior to their
fracture

12 18

Barriers to Management:
Physical Activity

Patient describes perceiving non-
ambulatory or non-weight-bearing status
as a barrier to self-management of bone
health

12 12

No Barriers to
Management of Bone
Health

Patient did not perceive barriers to self-
management of bone health

10 11

Current Medication
Management

Patient is currently taking medication for
osteoporosis

6 14

Barriers to Management:
Diet

Patient describes perceiving dietary
factors as a barrier to self-management
of bone health

5 6

Barriers to Management:
Medications

Patient describes perceiving factors
related to medication as a barrier to self-
management of bone health

5 7

Previous Medication
Management

Patient previously used osteoporosis
medication

5 7

Continued
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Table 1 Continued

Theme Within-theme sub-code Operational definition

Number of
participants code
was mentioned by

Number of times
code was
referenced

Barriers to Management:
Distance to VA or
Availability of VA
Treatment

Patient describes perceiving living far
from the VA or not being able to get
treatment at a VA as a barrier to fracture
management

4 4

Barriers to Management:
Patient Attitude

Patient describes perceiving aspects of
their attitude as a barrier to fracture
management

1 1

Barriers to Management:
Sun Exposure

Patient describes perceiving
contraindications to sun exposure as a
barrier to fracture management

1 1

Fracture History Patients describe their lower-extremity
fracture history, including location, cause,
and treatment

Location Where the fracture(s) occurred 28 49
Realization Patient describes of how they realized

they had broken a bone (e.g. sound,
swelling, discoloration, pain)

27 31

Age At/Time of Fracture When the fracture(s) occurred/patients’
age at time of fracture

24 32

Timing of Realization How long it took for the patient to realize
they had broken a bone

24 31

Symptoms Symptoms the patient experienced after
the fracture

21 25

Multiple Fractures Patient describes having multiple lower-
extremity fractures

21 43

Cause – Accident How the fracture(s) occurred – via an
accident

16 20

Cause – Fall How the fracture(s) occurred – via a fall 15 19
Pre-SCI/D Fracture Whether the patient had a fracture prior

to the onset of their SCI/D
11 11

Cause – Transfer How the fracture(s) occurred – during a
transfer

7 9

Fracture Treatment Patient describes how their lower-
extremity fracture was managed

X-Rays/Scans Patient received a radiograph and/or
scan to determine whether or not they
had a fracture

32 40

Medical Management Patients’ fracture was managed medically
(e.g. with a brace, cast, etc.)

26 54

Place of Treatment Where the patient received post-fracture
treatment (e.g. VA SCI Center, VA
Medical Center, community-based
hospital)

24 37

Treatment Decision-
Making

Patient description of how their fracture
treatment plan was decided upon

21 34

Satisfaction with
Treatment

The extent to which the patient was
satisfied with their fracture treatment

20 30

Time to Treatment How much time passed between when
the fracture occurred and when the
patient received treatment

15 19

Location Location of the patient’s fracture(s) 8 11
Surgical Management Patients’ fracture was managed surgically 6 9
Time to Diagnosis Patient describes how long it took for

their fracture to be diagnosed
4 4

Equipment Patient describes equipment they
received as part of their fracture
treatment

4 4

Amputation Patient had an amputation as a result of a
fracture

3 4

Continued
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apartment and it was about two and a half miles
around my neighborhood and I would push myself
around that and just basically try to maintain my
upper body strength and my posture with my stand-
ing frame, but I don’t really get any type of exercise
like that now because there’s not a lot of area for
wheelchair access and there’s no [public] transit
system. [ASIA C]

Other barriers described among respondents included
getting enough Vitamin D naturally (i.e. limited sun
exposure), as noted by one interviewee:

[As] a quadriplegic, [I] can’t regulate [my] body
temperatures anymore. So, getting out in the sun
is kind of limited because when it is really hot… I
can have a heat stroke and either die or have a
bad stroke because of it. [ASIA A]

Knowledge of osteoporosis: Nearly all (n = 27) intervie-
wees described the extent of their knowledge about

osteoporosis and how to promote bone health. Many
reported having little knowledge on these topics. Some
participants did describe an understanding of osteoporo-
sis and what causes it, including risk factors such as
limited mobility status, older age and calcium deficiency,
and an understanding that having osteoporosis puts one
at greater risk for fracture. As one interviewee discussed:

The bones lose calcium over time. And… paralyzed
guys… lose a lot more over time because we are not
using our… body much, except to sit. [ASIA A]

Participants also described their knowledge of bone
health promotion, including taking their medications
and supplements, paying attention to their weight and
maintaining a healthy diet that includes calcium and
Vitamin D, and engaging in PA as best they can, as
described by one interviewee:

…You have to make sure you get plenty of calcium
and make sure you get as much exercise as you’re

Table 1 Continued

Theme Within-theme sub-code Operational definition

Number of
participants code
was mentioned by

Number of times
code was
referenced

Post-Fracture
Experience

Patients discuss their post-fracture
experiences, including continued
treatment and lasting physical/
psychosocial impacts, as well as
changes in their activities/behaviors after
fracture to avoid subsequent fractures

Physical Therapy Patient describes receiving (or not
receiving) physical therapy following their
fracture(s)

31 37

Functional Impacts Patient describes changes in function
following fracture(s) (e.g. difficulty with
transfers)

30 39

Equipment Patient received new equipment following
a fracture(s)

25 33

Rehabilitation Patient describes receiving (or not
receiving) inpatient rehabilitation
following their fracture(s)

24 25

Home Assistance Patient describes receiving [extra] help at
home following their fracture(s)

23 25

Complications Post-fracture complications (e.g.
malunion, infection, pressure ulcer)

19 29

Participation Impacts Patient describes changes in
participation following fracture(s)

19 21

Most Helpful in Dealing
with a Fracture

Patient describes things that were most
helpful to them for dealing with their
fracture(s)

17 17

Physical Impacts Patient describes changes in physical
health following fracture(s)

9 16

Post-Fracture DXA Patient did receive a DXA following their
fracture(s)

9 11

No Post-Fracture DXA Patient did not receive a DXA following
their fracture(s)

8 8

Psychosocial Impacts Patient describes emotional impacts of
fracture(s)

6 8

Long-Term Care Patient describes initiating long-term care
following their fracture(s)

1 1
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able to do, but I guess that’s about all I know.
[ASIA D]

About half of respondents indicated that they did not
recall their care team members providing them with
education about how to promote bone health/prevent
fractures. As one interviewee stated:

They didn’t really explain [any]thing to me. Just
told me that I had osteoporosis. [ASIA D]

In addition, while just under one-third of respondents
reported not being concerned with their bone health,
just under two-thirds conveyed that they were moderately
to highly concerned and for some of these Veterans, that
concern caused them to be very careful with their activi-
ties, limited their participation/activity, or drove other
medical decisions. As one Veteran detailed:

I would say that I am concerned… but… I’m doing
something about it… I don’t take any chances at all
anymore… I have a rule, like if I’m doing anything
different at all, I sit there and think about how I’m
going to move to do the chore or whatever it is, get
out of the chair. [ASIA D]

Further, one interviewee described (along with their
care provider) deciding to do an above-the-knee ampu-
tation to prevent re-fracturing their leg. Another

interviewee reported getting a suprapubic catheter
placed post-fracture to limit their number of daily trans-
fers, as their previous fractures had occurred while
transferring in the bathroom:

Considering in the last three years I’ve fractured my
left leg and my right leg in two places, I would say
I’m concerned enough that [after] the last fracture
that I had, I went ahead and put in a suprapubic
[catheter], even though I could void on my own,
just so that I would cut down on my transferring.
[ASIA C]

Fracture History: Interviewees described how they sus-
tained their fracture, with several describing having pre-
viously sustained multiple fractures. Causes of fracture
included falls, transfers, and accidents (e.g. stretching
or bending over wrong, getting their foot or leg
caught in a footplate/lift, crashing into objects with
their wheelchair, motor vehicle accidents).
About three-fourths of interviewees discussed how

long it took for them to realize they had broken a
bone; some described knowing that they had sustained
a fracture immediately, while others indicated not
knowing until the next day, a few days later, or even
longer. As illustrated by one interviewee:

… I came in the house that evening and [noticed
that] I had a real small black and blue mark
there. And I just figured I had bumped it… That
was Wednesday evening. [On] Friday evening…
the whole knee area was black and blue. And my
wife… asked me, ‘Well, what do you think?’ And I
said, ‘Well, I think it’s broke.’ And she said, ‘Well,
we’re going to the VA’. [ASIA A]

Almost all participants also described how they knew
they had broken a bone and symptoms they experienced
after sustaining the fracture, which in some cases
included pain, as one Veteran detailed:

I heard this big, huge pop in my knee and my hip and
was immediately in pain throughout my abdomen.
And just thought, ‘Okay, no big deal.’ It subsided.
[I] woke up in the morning and my knee was…
probably four times bigger than what it should
have been. [ASIA C]

Additional signals and symptoms detailed by partici-
pants included seeing a bone ‘sticking out,’ swelling,
fluid build-up, discoloration/bruising, inability to
bear weight, hearing the bone break/pop, and the
bone being loose or clicking when it was moved, as
one Veteran illustrated: “… when I started manipulating
it, it was clicking” [ASIA B].

Table 2 Sample demographics and injury characteristics (n =
32)a.

Demographics and injury
characteristics

% Unless otherwise
indicated

Age (n = 31)
Mean 63.8
Range 39.0–91.0
Standard Deviation 11.4
Sex (n = 32)
Male 90.7
Female 9.3
Race/Ethnicity (n = 32)
White 75.0
African American 12.5
Latino/a 3.1
Missing 9.3
Duration of Injuryb (n = 29)
Mean 28.7
Range 2.0–73.0
Standard Deviation 17.7
Travel Time to VA (Minutes)
(n = 27)
Mean 61.3
Range 12.5–420.0
Standard Deviation 76.0

aRow n’s <32 indicate missing values.
bDetermined by subtracting the number of years between age at
time of interview and age at SCI, or, if only the year of SCI was
available, subtracting the number of years between the year of
interview and year of SCI.
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Fracture Treatment: Veterans discussed where they
received fracture treatment including VA SCI Centers,
VA Hospitals (non-SCI Centers), and private sector
hospitals or primary care providers. Just under half of
participants discussed the time interval between sus-
taining a fracture and when they received treatment,
with some participants reporting having gone to the
hospital for treatment within the hour of the fracture,
while others described not seeking care for one to two
days, or even longer.
All interviewees described having received x-rays or

other scans to diagnose their fracture. Just over three-
fourths of participants described receiving outpatient
and/or inpatient (non-surgical) medical management
(e.g. stabilizing the bone using a splint, cast or brace,
using a bone stimulator, restricting activity, and pain
management as appropriate):

It was late in the evening, so I had to go to the emer-
gency room and the doctor, after they took x-rays,
they put a cast on me and I was sent up to the
medical surgical ward and, but [the] spinal cord
[team] knew that I was there. So, the next day,
they brought me back down to [the] spinal cord
[unit]. And they had a prosthetic[s] person make
me a whole new type of brace… So, they took the
original cast off and they put the one that they
built specifically so that I wouldn’t get any skin
breakdown. [ASIA C]

A smaller number ( just under one-fifth) of interviewees
described having their fracture managed surgically:

They operated the next day with a titanium rod, and
I was only in the hospital for about three days and I
came back home. [ASIA C]

Some participants (n = 3) indicated their fracture
resulted in them having an amputation. Reasons for
amputation included prevention of re-fracture or
other complications (e.g. nonunion, malunion), and
treatment of nonunion (and subsequent pressure
injury). As illustrated by one interviewee:

… he said he could pin it up [but it would]…most
likely break again. So, that’s when we just decided
to go ahead and cut it off above the knee. [ASIA A]

About two-thirds of interviewees described how their
fracture treatment plan was decided upon. Among
them, some participants described a collaborative
decision-making process for managing their fracture:

At that point, we discussed… what the options were
and told me they could [not] schedule me for

surgery until, I think it was on a Wednesday and
this was a Monday. That’s when they put that
brace on me and then they sent me home… as bad
as it was… I had to have the surgery. But the
options were about what they were going to do to
until then… . [ASIA A]

Others, however, did not report feeling included in the
decision-making process for how to manage their frac-
ture and some reported preference for surgical treat-
ment and believed their outcomes may have been
better had their fracture been managed differently:

I’m a young guy with [a] family… I drive, I have
kids, I bend over, I’m up, I’m down, I’m in bed…
For someone as busy and active as I was, I honestly
think the leg stabilization [surgery] would’ve been
the ideal route… if it would have been stabilized,
I honestly think I would’ve had more confidence in
getting things done. [ASIA B]

Just under two-thirds of interviewees discussed the
extent to which they were satisfied with their fracture
treatment, and among them, many expressed satisfac-
tion with the care that they received:

The VA has been really good to me. I am blessed…
they’ve done everything in the world. They bend over
backwards to help me. [ASIA A]

Post-fracture experiences: Almost all interviewees (n =
31) indicated whether or not they had received physical
therapy and/or rehabilitation (n = 24) following their
fracture. Just over three-fourths described receiving
new equipment (e.g. lifts, shower chairs, different wheel-
chairs) or equipment modifications (e.g. additional
safety belts added to their wheelchair). Just over a
quarter of interviewees mentioned receiving a DXA
after sustaining their fracture. Post-fracture compli-
cations described by participants included fracture non-
union, pressure injury, autonomic dysreflexia, and/or
amputation.
Veterans also described the impact of the fracture on

their lives. While some did not experience any long-
lasting impacts following their fracture, others dis-
cussed challenging impacts in areas such as function,
participation, and physical and/or psychological well-
being. As one interviewee described:

When I [first] fell and I hurt myself… I still… did
a lot of things. I swam. I went to wheelchair games.
I skied… This last fracture… has slowed me down
… I don’t feel as confident doing things that I
used to do… So, it’s put a kink in my lifestyle.
[ASIA C]
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And another interviewee detailed:

I also had to take this semester off of school to make
sure that I was attending all these doctor appoint-
ments… but now I’m scared to death to go to
school on my own… sometimes I feel like a shut-
in… I think that… the people around you that
you love want me to be happy and okay when I’m
not happy and okay. [ASIA C]

Discussion
This study is among the first to describe perspectives of
patients with SCI/D on fracture prevention and man-
agement. Our data revealed a range of knowledge
about osteoporosis, awareness of when a fracture
occurred, and the long-term implications of sustaining
a fracture. Participants voiced the desire to feel more
included in collaborative decision-making with their
physicians for fracture treatment, which several respon-
dents felt was lacking. These data suggest that individ-
uals with SCI/D may benefit from education about
bone health and fracture prevention, and how to
safely resume pre-fracture participation following LE
fracture. Guidelines for inpatient, outpatient and com-
munity-based settings on fracture prevention and man-
agement are currently under development and may
facilitate future creation of such evidence-informed
education.
Although few participants reported receiving a

pharmacological intervention for prevention or man-
agement of osteoporosis, most were aware of the need
for adequate calcium and vitamin D intake. These find-
ings are in accordance with previous studies of Veterans
with SCI, where pharmacological treatment for osteo-
porosis was found to be rare,13,29,30 although calcium
and vitamin D supplementation is common. Further,
many participants recognized the importance of PA to
promote bone health, however, others described
lacking viable ways to get that activity; providing
persons with SCI/D with safe options to facilitate PA
(that may also positively impact BMD) could be
beneficial.
Causes of fractures ranged from seemingly little to no

trauma (e.g. transfers, fragility fractures) to high-impact
traumatic fractures (e.g. motor vehicle accidents). In
accordance with previous reports, some of our partici-
pants reported knowing immediately they had sustained
a fracture, whereas others were unaware of the fracture
until symptoms/signs such as swelling or bruising were
obvious.31

Fracture-related complications in SCI/D are more
frequent and significant than the general

population,13,28 including nonunion/malunion,
pressure injury, and autonomic dysreflexia.10,32–34

Consistent with previous literature, a number of partici-
pants in our study reported fracture-related compli-
cations. Fracture-related complications like nonunion
or malunion can have substantial implications includ-
ing chronic pain and loss of mobility, functional inde-
pendence and participation.35–37 Accordingly, many
participants in our study conveyed the negative
impact of fracture-related complications on their func-
tion, participation and quality of life (QOL).
In regard to fracture treatment, some participants

reported operative management of fractures, while
others had their fracture managed non-operatively.
This is consistent with recent literature, which indicates
that operative fracture treatment is increasingly used
among persons with SCI/D34 and may result in prefer-
able outcomes (e.g. pressure injuries may be more
common in patients with SCI/D who sustained a
femur fracture following non-operative vs. operative
management).38 Moreover, surgical fracture manage-
ment among individuals who use wheelchairs for mobi-
lity (including those with SCI/D) may result in a return
to pre-fracture function, maintenance of independence,
and improved QOL.39,40

Some participants indicated a preference for operat-
ive treatment, but did not feel fully included in the
decision-making process for how their fracture was
managed. Further study is needed to determine
optimal fracture management for persons with SCI/
D to minimize complications, maintain QOL, and
address patient preferences. Engaging patients in the
treatment planning process and factoring in their
goals and preferences when making treatment
decisions is a cornerstone of patient-centered care,41

even when treatment options are limited. Our data
cannot address this issue directly, however, we
suspect that a collaborative, multidisciplinary,
patient-centered approach to fracture management
for persons with SCI/D may increase patient confi-
dence in treatment decisions, and possibly optimize
post-fracture functioning and QOL. As such, patient-
centered approaches to support greater involvement
of patients in the treatment decision-making and pro-
grams to address important issues related to patient
function, participation and QOL should be incorpor-
ated into post-fracture management for persons with
SCI/D.
Importantly and to that end, several interviewees dis-

cussed having experienced loss of confidence following
their fracture, and being hesitant to engage in activities
that they previously enjoyed. Retraining persons with
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SCI/D in safe transfers and mobility strategies, and
offering approaches for boosting confidence to safely
engage in pre-fracture activities, could be incorporated
into post-fracture management and may boost partici-
pation and function.
Overall, patients could benefit from additional edu-

cation about bone health promotion and fracture pre-
vention, which could be provided by care team
members through discussions during routine appoint-
ments (e.g. primary care visits; comprehensive annual
physical exams, referred to in the VA SCI/D System
of Care as annual evaluations), or using written edu-
cational materials (e.g. pamphlets, websites). Fracture
prevention and management guidelines (both clinical
and consumer guides) could be valuable tools to
guide the content of such education.
Limitations: Perspectives from individuals with SCI/D
in the general population and women with SCI/D who
have experienced a fracture should be incorporated
into future work. While the qualitative data used in
this study offers rich detail, future studies may
employ a mixed-methods approach (including quanti-
tative data collection strategies such as surveys or
medical record reviews) to obtain objective as well as
subjective information. Additionally, we did not take
purposive measures to establish reflexivity, however,
each member of our research team has considerable
expertise and experience working with Veterans with
SCI/D and conducting qualitative research; in
addition, literature indicates that assessing reflexivity
is an uncommon practice in medical and public
health research.42

Conclusions: Our results suggest that persons with
SCI/D may lack substantive knowledge about bone
health and fracture prevention, and following frac-
ture, feel unable and/or hesitant to resume pre-frac-
ture participation. In addition, our findings indicate
that individuals with SCI/D may not feel as
engaged as they would like to be in establishing frac-
ture treatment plans. As such, persons with SCI/D
may benefit from ongoing discussions with providers
about risks and benefits of fracture treatment
options and considerations of subsequent function
and participation, to ensure patients preferences are
considered.
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