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Purpose: To determine barriers to implementing an osteoporosis protocol in a community institution
following distal radius (DR) fragility fracture to help prevent subsequent fragility fractures.
Methods: This cross-sectional study included elderly patients with DR fractures that occurred between
2016 and 2018. Exclusion criteria were age under 50 years, high-energy mechanism, and inability to
follow-up locally. Patients were directed to follow-up with the hospital’s osteoporosis center (OC) or an
endocrinologist. Patients were contacted to identify if care was established with the OC and screened for
potential barriers in evaluation for bone health. Primary outcomes included the completion of a follow-
up visit with an osteoporosis care provider and identification of barriers for patients who did not
complete this visit. Secondary outcomes included whether or not patients obtained bone health labs,
dual-energy x-ray absorptiometry (DEXA) scans, and/or underwent medical treatment for osteoporosis.
Results: One hundred seventy-five patients met final inclusion criteria and were contacted after
discharge. Fifty patients agreed to follow-up with the OC, voicemails were left for 66 patients, only 70
(60.3%) patients actually followed up for bone health analysis. Patients were lost to follow-up due to lack
of accessibility (32 patients; death, incorrect phone number, no voicemail, or impaired cognition), and
lack of interest (27 patients). Ninety-six (54.9%) patients received appropriate treatment based on bone
health labs and/or DEXA scan. Ninety (51.4%) patients had chemical treatment for osteoporosis. Fifty-five
patients underwent DEXA scans with equal distribution of patients with normal, osteopenic, and oste-
oporotic bone. Forty-three (78%) patients who had DEXA scans underwent treatment.
Conclusions: Establishing a protocol for follow-up for bone health assessment following a DR fracture is
challenging. Only half of the patients underwent evaluation and management of their bone health. It is
imperative to understand the barriers for at-risk patients to provide them with care that will improve
their quality of life.
Type of study/level of evidence: Diagnostic III.
Copyright © 2021, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Osteoporosis is the most common metabolic disorder world-
wide1 and remains a public health issue that will grow at a rate
commensuratewith an increasing elderly population. It is estimated
that 14 million people are diagnosed with osteoporosis and 47
million with low bone mass.2 The World Health Organization has
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defined osteoporosis as a bone mineral density of 2.5 standard de-
viations below the mean in adults aged 20e29 years. It is measured
using dual-energy x-ray absorptiometry (DEXA). Osteopenia is
defined as a bone mineral density between 1 and 2.5 standard de-
viations below themean. A lowbone density increases the chance of
a fragility fracture caused by a low-energy mechanism. It has been
estimated that 35.1millionwomenand 17.2millionmenhave either
a low bone mass or osteoporosis.3 The morbidity associated with
osteoporosis has economic implications resulting in considerable
health care resource usage.2 It has been estimated that the yearly
cost of osteoporosis in the United States is $19 billion, with the costs
expected to increase to $25.3 billion by 2025.4
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Osteoporosis is often asymptomatic and frequently manifests
as a fracture due to low-energy trauma. Distal radius (DR) frac-
tures are the second most common fracture in the elderly and
account for 18% of all fractures in this population.5 One year after
experiencing a DR fracture, elderly patients are at a greater risk of
vertebral and hip fractures.6 The effects of this disease among the
elderly include physical disability, depression, decreased quality of
life, and death. Fragility fractures in the elderly necessitate an
interdisciplinary approach to ensure adequate follow-up to pre-
vent subsequent fractures. Even with widespread awareness
among health care providers, motivating patients to follow-up for
bone density assessment or the medical management of any
modifiable risk factors that predispose them to further fractures is
challenging.

Currently, there are several protocols in the outpatient setting to
help treat osteoporosis; however, there exist barriers to patients
undergoing proper workup and interventions based on their clin-
ical risk factors.7 Currently, interventions are often initiated by a
primary-care physician or endocrinologist. Supplementation with
vitamin D and calcium is often initiated if the patient is aged 50
years or older and has experienced an osteoporosis-related frac-
ture. In addition to these supplements, the physician may prescribe
medication for bone loss prevention or bone production stimula-
tion. An osteoporosis center (OC), osteoporosis care service, or a
fracture liaison service, with a dedicated individual who helps co-
ordinate providing care between a group of specialists, can help
improve patient outcomes.8e11

Our aim was to establish an institutional protocol whereby pa-
tients aged 50 years or older presenting with a DR fracture to our
hospital can coordinate their follow-up for bone health analysis at
an OC. Our endpoint was to identify barriers to patient follow-up
with a health care professional by conducting one-on-one phone
interviews, in which it was determined whether the patient fol-
lowed up for bone health analysis. The bone health analysis data
from patients whowere able to follow-up were also reviewed, with
the ultimate future goal of subsequent fracture risk mitigation and
any metabolic abnormality correction. It was hypothesized that
barriers to patient care include but are not limited to problems of
provider-patient information asymmetry, such as limited under-
standing of osteoporosis as a disease process and clinical resources
available to patients for treatment.

Materials and Methods

This cross-sectional study involving all patients aged 50 years or
older who presented with a DR fracture due to a low-energy
mechanism to the community hospital emergency department
was conducted at a single institution during a 27-month period
between March 2016 and June 2018. The screening cohort for this
study consisted of a total of 211 patients. Patients who were
excluded from the study were those who sustained a DR fracture
due to a high-energy mechanism (n ¼ 5), were younger than 50
years when the fracture occurred (n ¼ 23), resided out of state, and
could not follow-up locally (n ¼ 8).

Eligible patients were initially examined by an on-call ortho-
pedic resident and educated on the importance of follow-up for
bone health analysis because of the risk of subsequent fragility
fractures. The patients were discharged with detailed instructions
on follow-up with the OC to meet an endocrinologist for vitamin
D screening and bone health analysis, and they were provided
with the contact information of 1 of 3 local fellowship-trained
hand surgeons for routine fracture care follow-up (Appendix 1
is available on the Journal’s Web site at www.jhsgo.org). The
patients were also contacted by phone by a hand surgery resident
and the OC several weeks after their initial visit. The callers used
a script to reinforce the importance of follow-up for bone health
analysis (Appendix 2 is available on the Journal’s Web site at
www.jhsgo.org). The patients were called again by a hospital-
provided translator if English was not their preferred language
(n ¼ 4). For patients who had dementia or other cognitive issues
and lived with family members or other care providers, a dis-
cussion on the importance of bone health screening and follow-
up occurred with their family or caretakers. If a voicemail was
left, if a voicemail was not set up, or if no contact was made, a
second attempt was made by the hand surgery resident and a
third attempt by the OC 2e4 weeks following the first attempt. If
the patient followed up with 1 of the 3 local fellowship-trained
hand surgeons, they were also educated on the importance of
following up at the OC.

At the end of the 27 months, patient charts were reviewed for
demographic data; calcium and vitamin D levels; parathyroid
hormone, thyroid-stimulating hormone, and alkaline phospha-
tase levels; and DEXA scan results. Laboratory values and DEXA
scan results from either 2 years prior to the DR fracture or 2 years
after were included. Inpatient and outpatient charts were
reviewed in order to determine whether the patients had previ-
ously received care for their bone health. The laboratory values
were compared with normal ranges established by the local
hospital laboratory. The primary outcome included chart records
of follow-up or lack of follow-up with an osteoporosis care pro-
vider and verbalized barriers to follow-up conducted using the
one-on-one phone interview with the patients and their family
members or caretakers. Secondary outcomes of interest included
whether patients obtained bone health laboratory tests, DEXA
scans, and/or medical treatment for osteoporosis. Approval for
this study was granted by the hospital’s institutional review
board.

Statistical analysis included data presented as mean ± standard
deviation for continuous variables and proportions for nominal
variables. The chi-square and Fisher exact tests were used for
nonparametric data and the Student t test for parametric data, with
a level of significance of .05 (P value).

Results

One hundred seventy-five patients were eligible to participate
in the study (Fig.1). The average age of the eligible patients was 71.5
years (range 50e99 years), and 143 (82%) patients werewomen. All
175 patients were called to reinforce the importance of following
up with an OC or a health care professional (Fig. 2). Seventy-seven
calls were successfully made to the patients, with 50 patients
stating that they would make follow-up appointments with the OC
and 27 patients not interested in follow-up. The patient-cited rea-
sons for not pursuing further workup or treatment, as cited on the
phone calls, are listed in Table 1. The reasons included not being
interested (n ¼ 7), already following up with their own doctor (n ¼
5), and not wanting any more doctors’ appointments (n ¼ 3). The
patients also cited being unable to make follow-up appointments
because of living in a nursing home or finances, mobility, time, or
transportation issues (n ¼ 8) as reasons for the lack of bone health
follow-up. They also stated that they were managing their own
supplements (n ¼ 3) or were in denial about their bone health
status (n ¼ 1).

Other barriers to follow-up included inability to directly speak
to the patients or their family or caregivers, because of which a
voicemail was left in 66 cases. Of the 50 patients who stated that
they would follow-up and 66 patients for whom a voicemail was
left, 70 (60.3%) patients actually followed up for bone health
analysis. Of the 32 patients who were unreachable, 5 patients had
died, 20 had incorrect phone numbers documented in the chart,
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Figure 2. Phone call results.

Table 1
Patients’ Reasons for Not Being Interested in Follow-Up

Not Interested (n) Reason

n ¼ 7 Not interested Wanted no further education/discussion
n ¼ 5 Following their own PCP Did not want more doctors involved
n ¼ 4 Resided in a nursing home Unsure how to coordinate follow-up
n ¼ 3 Already taking supplements Did not want any more medications/interventions
n ¼ 3 No more doctors’ appointments Already burdened with current health care situation
n ¼ 1 No transportation Unable to make follow-up appointments
n ¼ 1 Financial issues Cannot afford more medication/appointments
n ¼ 1 Mobility issues Unable to make follow-up appointments
n ¼ 1 Time issues Unable to make follow-up appointments
n ¼ 1 Denial “My bones are already strong”

PCP, primary-care physician.

Total cohort

n=185

+ Laboratory testing
+ DEXA scan results

+ Treatment

n=46

+ Laboratory testing
+ DEXA scan results

- Treatment
n=6

+ Laboratory testing
- DEXA scan results

+ Treatment

n=41

- Laboratory testing
+ DEXA scan results

+ Treatment

n=3

Excluded patients

n=89

Figure 1. Study population.
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and 7 had communication difficulty owing to mental status
changes or dementia.

Of the 175 patients meeting the inclusion criteria, 33 (18.9%) did
not follow-up, and 46 (26.3%) underwent bloodwork but no im-
aging or treatment, leaving 96 patients (54.9%) eligible for sec-
ondary analysis (Fig. 1). We were unable to obtain information
regarding why the patients were lost to follow-up despite indi-
cating interest in scheduling an appointment with the OC. The
demographics of the patients in the follow-up group versus those
in the no follow-up group are listed in Table 2. The mean age of the
follow-up group was 74 years versus 68 years in the no follow-up
group. There was also a higher percentage of men in the no
follow-up group (29.5%) than in the follow-up group (8.3%). There
was no difference in sex with regard to the patients who followed
up with the OC and no difference in sex between the treatment or
no-treatment groups (P ¼ .13 and P ¼ .21, respectively) (Table 3).

Of the 96 patients (54.9%) who underwent the bone health
laboratory tests, DEXA scan, and/or treatment, 23 (24.0%) chose to



Table 2
Differences Between Follow-Up and No Follow-Up Populations

Age (y) Follow-Up No Follow-Up P Value
Mean SD Mean SD 2.60 � 10�3

74.04 11.08 68.42 13.18
Sex (female) Follow-Up No Follow-Up P Value

Count % Count % 2.90 � 10�4

88 91.7 55 70.5

Table 3
Differences Between Patients Who Followed Up With OC Versus Those Who Fol-
lowed Up With a Primary-Care Physician or Outside Endocrinologist

Variable Category No OC OC Patient P Value

Count % Count %

Sex F 68 93.2 19 82.6 .13
M 5 6.8 4 17.4

Treatment Treatment 67 91.8 19 82.6 .21
No treatment 6 8.2 4 17.4

Patients with 
laboratory testing

n=93

Serum calcium 
measurement

n=91

Normal
(8.6-10.3 mg/dL)

n=81

Low
(<8.6 mg/dL)

n=10

Treated

n=10

Serum PTH 
measurement

n=19

Normal
(10-65 ng/L)

n=14

High
(>65 ng/L)

n=5

Treated

n=4

Serum ALP 
measurement

n=90

Normal
(44-147 U/L)

n=85

High
(>147 U/L)

n=5

Treated

n=1

Serum VitD
measurement

n=71

Normal
(20-40 ng/mL)

n=65

Low
(<20 ng/mL)

n=6

Treated

n=5

Serum TSH
measurement

n=80

Normal
(0.5-4.5 mU/mL)

n=75

Low
(<0.5 mU/mL)

n=3 low

Treated

n=1

High
(>4.5 mU/mL)

N-2

Treated

n=0

Figure 3. Laboratory findings.

Patients with DEXA 
scan results

n=55

Osteoporosis
(T score ≤2.5)

n=22

Osteopenia
(T score -1.5 to -2.5)

n=19

Normal
(T score >-1.5)

n=14

Figure 4. DEXA scan results.

Table 4
Fractures Occurring Across Different Bone Densities

Category Osteopenia Osteoporosis Healthy P Value

Count % Count % Count %

Observed 19 34.5 22 40.0 14 25.5 .41
Expectation 18.33 33.3 18.33 33.3 18.33 33.3
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follow-up either with the OC or endocrinologists affiliated with the
OC. The remaining 73 (76.0%) patients followed up with their
primary-care physician affiliated with our community hospital. We
were unable to determinewhy the patients chose to follow-upwith
the OC versus their own primary-care physician. Bone health
analysis results via bloodwork were obtained for 93 patients
(Fig. 3).

Ninety (51.4%) patients received documented treatment with
medication for their osteoporosis either at the time of enrollment
or during the study period. Of the 90 patients who were treated
with medication, 77 (85.5%) were on vitamin D and/or calcium
supplementation, and the remaining 13 (14.4%) were on a pre-
scribed medication such as bisphosphonate.

Fifty-five patients underwent DEXA scan, shown in Figure 4.
The fractures were equally distributed across normal bone
metabolism, osteopenia, and osteoporosis groups (Table 4). Of the
55 patients who underwent DEXA scan, 41 (74.5%) had either
osteopenia or osteoporosis. Thirty-six (87.8%) patients received
documented treatment, 22 patients were treated with vitamin D
and calcium supplementation, 10 were treated with vitamin D
and calcium supplementation, and bisphosphonates, and 4 were
treated only with bisphosphonates. The follow-up details are
shown in Figure 5. Abnormalities in the laboratory values and
differences in the treatment between the osteoporosis, osteope-
nia, and healthy bone metabolism groups did not differ vastly;
however, the osteopenia group had a higher percentage of pa-
tients with a high alkaline phosphatase level, and the osteopo-
rosis and osteopenia groups were more likely to be treated
with bisphosphonate as well as vitamin D and calcium (Tables 5
and 6).
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Figure 5. Follow-up of patients with abnormal DEXA scan results.

Table 5
Treatment for Patients With Different DEXA Scan Results

Treatment Osteoporosis Osteopenia Healthy

No treatment 3 (13.6%) 4 (28.6%) 5 (26.3%)
Vitamin D 7 (31.8%) 3 (21.4%) 7 (36.8%)
Calcium 1 (4.5%) 0 (0.0%) 2 (10.5%)
Vitamin D and calcium 3 (13.6%) 5 (35.7%) 4 (21.1%)
Vitamin D and bisphosphonate 1 (4.5%) 2 (14.2%) 0 (0.0%)
Vitamin D, bisphosphonate, and calcium 2 (9.0%) 0 (0.0%) 0 (0.0%)
Bisphosphonate 4 (18.2%) 0 (0.0%) 0 (0.0%)
Denosumab 1 (4.5%) 0 (0.0%) 1 (5.26%)
Total 22 14 19
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Discussion

Establishing a protocol to encourage and facilitate patient
follow-up with an OC or endocrinologist to evaluate bone health
after a fragility fracture has proved to be a challenge despite the
increased focus on this condition among providers of orthopedic
care and in patient literature. Of the 175 patients who presented to
the emergency department with a low-energy DR fracture, only
54.9% underwent a complete bone health evaluation, and only
51.4% of those who followed up with a health care provider were
treated with medication.

Compared with the results from other studies conducted at in-
stitutions where similar fracture liaison services have been estab-
lished, our results demonstrate similar rates of follow-up. Eekman
et al have reported a compliance of 50.6% among elderly patients
with a recent fracture who were asked to follow-up with a fracture
liaison service.10 Rozental et al found that in patients aged 50 years
or older who experienced a DR fracture, only 8.3% were evaluated
for osteoporosis, of which only 27.5% received treatment.12 Similar
to other reports, we also demonstrated a disparity in age that was
statistically significant between those who followed up and those
who did not. Gillespie et al found disparities in osteoporosis
screening and found that only 21.2% of women aged 50e64 years
underwent analysis, with a subsequent treatment rate of 2%; 26.5%
of women aged 65e79 years were evaluated, with a treatment rate
of 3.3%; and only 12.8% of women aged 80 years or older were
screened, with a treatment rate of 3%.13 Freedman et al also found a
low follow-up rate in women above 55 years of age with a DR
fracture, with only 2.8% of them undergoing DEXA scans and 22.9%
receiving treatment with medication.14 An interesting future area
of investigation involves an evaluation of the possible reasons for
this disparity in age and sex.

We also found a slight disparity in terms of sex between the
follow-up and no follow-up groups, with more men and younger
patients in the no follow-up group. Osteoporosis is more common
in postmenopausal women, who have a higher fracture risk than
men.15 In general, men experience fewer fragility fractures; how-
ever, the secondary fracture risk is the same in both sexes, and
prevention is equally important for both men and women.11 Caw-
thon believes this may be due in part to the screening and treat-
ment being less cost-effective for men under the age of 80 years
than for women aged 65 years or older. In general, men are less
likely to receive treatment after a fracture.15 This may also stem
from the fact that general knowledge about osteoporosis in older
men is lacking because most studies have included only post-
menopausal women. This finding focuses on the parts of the pop-
ulation that still need to be studied.

Despite each patient receiving clear follow-up instructions
and additional phone calls, it was still difficult to engage pa-
tients in a discussion about the importance of further bone
testing. Twenty-seven patients did not want further follow-up,
citing concerns about additional appointments and medication.
Some patients had financial burdens, whereas others had issues
with mobility and transportation. Several patients had been
previously screened or had already received treatment from an
outside provider. Some patients resided in a nursing home,
assisted living facility, or with other family members, which
made coordination difficult. Patients with mental status changes
and dementia were difficult to educate regarding their risks and
the importance of bone health. Even patients who seemed
interested in undergoing further evaluation had a low follow-up
rate, most likely because of the silent nature of osteoporosis and
the impression that fragility fractures are not perceived as life-
threatening.7,11

Improvements in the treatment protocol for DR fracture could
include providing patients with a patient care navigator to help
ensure that the information that the patient receives is in the cor-
rect language and/or at the appropriate level of education. Addi-
tionally, literature that patients can relate to on a personal level
may improve their understanding of the future implications of
fragility fractures. Another possible improvement, as has been
suggested in prior studies, is to create an open-access fracture
registry and database to helpmonitor and improve the care given to
patients with fragility fractures.8 Helping patients overcome social
and financial barriers with the addition of social workers and ser-
vices can also help patients who feel burdened while



Table 6
Laboratory Value Abnormalities Among Different DEXA Results

Osteoporosis Osteopenia Healthy

Low vitamin D level 1 (4.5%) 2 (7.1%) 0 (0.0%)
High TSH level 1 (4.5%) 0 (0.0%) 0 (0.0%)
Low TSH level 0 (0.0%) 2 (7.1%) 1 (5.3%)
High alkaline phosphatase level 0 (0.0%) 4 (28.6%) 1 (5.3%)
High PTH level 1 (4.5%) 2 (7.1%) 1 (5.3%)
Low calcium level 3 (13.6%) 1 (14.3%) 2 (10.5%)
None 16 (72.7%) 3 (21.4%) 14 (73.7%)
Total 22 14 19

PTH, parathyroid hormone; TSH, thyroid-stimulating hormone.
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simultaneously helping patients in this at-risk population prevent
future falls with the help of education and exercise programs.

The limitations of this study include its small sample size and a
poor follow-up rate of less than 70%. This may be because the
community hospital is a level-2 trauma center in a small city
setting. Some patients (18.9%) did not undergo local follow-up, and
26.3% of the patients underwent only laboratory tests. Despite at-
tempts to reach out to every patient, only 54.5% of the patients
underwent further evaluation and treatment. Furthermore, there
were difficulties in obtaining DEXA scan results and laboratory data
from some patients because not all local general practitioners and
endocrinologists were on the same electronic medical record sys-
tem used by the main hospital. There were also issues with the
timeline of when the patients were prescribed medication, which
resulted from the electronic medical record system. Therefore, it is
possible that more patients underwent bone health analysis and
treatment, but we did not have access to their health records. It is
also possible that some patients may have died or were otherwise
unreachable, preventing them from being able to follow-up. This
may change how our data are interpreted because they might not
represent the total population; however, several previous studies
have cited similar percentages of follow-up data.10,12e14 Treatment
can also be difficult because of patient noncompliance. It was
commonly noted during discussions with the patients that they
were not interested in increasing the frequency of their doctors’
appointments or number of prescribed medications.

In conclusion, establishing a protocol for patients to follow-up
for bone health assessment following a DR fracture is challenging.
Only 54.5% of the patients who sustained a DR fracture were
evaluated and managed for their bone health. We found several
barriers for patients to follow-up for bone health analysis in the
community setting. Some barriers involve the lack of under-
standing among patients regarding the health impact of fragility
fractures. Other barriers are resource-driven, such as access to
transportation and worries about finances or living in a nursing
home. The other additional barriers are patient perceptions of
already feeling burdened with other medical conditions and
taking too many medications. It is important to educate elderly
patients regarding the importance of detecting metabolic and
bone density abnormalities using bloodwork and DEXA scans to
characterize and mitigate their risk of future osteoporotic
fractures.
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