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Abstract

Summary Among women > 50 years with fracture, 76% had not received osteoporosis diagnosis or treatment at 6 months
and only 14% underwent a DXA scan. Nearly half of all and 90% of hip fracture patients required surgery. Fractures cause
substantial clinical burden and are not linked to osteoporosis diagnosis or treatment.

Purpose Osteoporosis (OP) and OP-related fractures are a major public health concern, associated with significant economic
burden. This study describes management patterns following a nontraumatic fracture for commercially insured patients.
Methods This retrospective cohort study identified women aged > 50 years having their first nontraumatic index fracture
(IF) between January 1, 2015 and June 30, 2019, from IQVIA’s PharMetrics® Plus claims database. Medical management
patterns at month 6 and medication use patterns at months 6, 12, and 24 following the IF were described.

Results Among 48,939 women (mean (SD) age: 62.7 (9.5) years), the most common fracture types were vertebral (30.6%),
radius/ulna (24.9%), and hip (HF; 12.1%). By month 6, 76% of patients had not received an OP diagnosis or treatment, 13.6%
underwent a DXA scan, and 11.2% received any OP treatment. Surgery was required in 43.1% of all patients and 90.0% of
HF patients on or within 6 months of the fracture date. Among HF patients, 41.4% were admitted to a skilled nursing facility,
96.7% were hospitalized an average of 5.5 days, and 38.1% required durable medical equipment use. The 30-day all-cause
readmission rate was 14.3% among those hospitalized for the IF. Overall, 7.4%, 9.9%, and 13.2% had a subsequent fracture
at months 6, 12, and 24, respectively.

Conclusion Our findings provide an overview of post-fracture management patterns using real-world data. OP was remark-
ably underdiagnosed and undertreated following the initial fracture. Nontraumatic fracture, particularly HF, resulted in
substantial ongoing clinical burden.

Keywords Osteoporosis - Fracture - Diagnosis - Treatment - Hospitalization - Surgery

Background

Osteoporosis (OP) and OP-related fractures are a major
public health problem in the USA, which reduce quality of
life (QoL), increase psycho-social impairment, and increase
financial expenditures [1, 2]. Fracture is associated with an
increased rate of hospital admissions, utilization of nursing
home and rehabilitation facilities, and an annual societal
cost including both direct medical costs and indirect costs
of approximately 57 billion USD in 2018, which is projected
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to increase to over $95 billion in 2040 with a growing aging
US population [3-5].

In women, the lifetime risk of sustaining a nontraumatic
fracture has been estimated around 40 to 50% [4, 6]. Risk
factors for OP-related fractures include history of falls and
fracture, smoking and alcohol use, some specific diseases,
low calcium intake, and the use of certain classes of
medications [4]. Patients with a history of fracture are 80%
more likely to experience a subsequent fracture compared
to those without prior fracture history, which increases the
medical costs by 2—-6 times [7-9]. Early diagnosis of OP
and initiation of pharmacotherapy play a significant role
in reducing fracture rate and relevant costs [10, 11]. The
American Association of Clinical Endocrinologists (AACE)
guidelines recommend pharmacotherapy for the patients
with OP considered “high” or “very high” risk of fracture
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[12]. While those who experience a nontraumatic fracture
are considered to be at very high risk of fracture, most
patients presenting with incident nontraumatic fractures
are neither assessed nor treated for osteoporosis to reduce
their risk of subsequent fractures, despite the availability of
effective treatments [13]. Recent reports indicate that only
about 20% of patients with a fracture receive treatment to
reduce the risk of subsequent fractures [14, 15]. Effective
management of these fractures requires appropriate
management of the underlying osteoporosis along with acute
treatment for fractures [13].

Management patterns of nontraumatic fracture have been
explored to some extent in the real-world setting, mostly
among patients enrolled in public health plans [16-18].
One analysis in fee-for-service Medicare patients reported
post-acute care utilization measures such as home health,
outpatient visits, and rehabilitation, but outpatient phar-
macy utilization was not assessed [17]. Another inpatient
analysis of Medicare patients with hip fracture reported the
type of inpatient treatment (e.g. fixation, arthroplasty, etc.)
as well as inpatient rehabilitation measures [18]. However,
this analysis was not extended to report medical or phar-
macy utilization in the outpatient setting among the 73.2%
of patients who were ultimately discharged.

Liu et al. previously assessed the clinical and economic
burden of osteoporotic fracture among elderly female Medi-
care beneficiaries and found that less than 30% of the frac-
ture cohort had osteoporosis medication use in the first year
of follow-up [19]. These prior studies focused on Medicare
beneficiaries; data are lacking for the medical management
patterns following a nontraumatic fracture for commercially
insured patients. This study addresses this knowledge gap
and helps develop a holistic understanding of nontraumatic
fracture management by analyzing real-world management
patterns.

Methods
Study design and databases

This was a retrospective cohort study using IQVIA
PharMetrics® Plus health plan claims database. The
aggregated IQVIA PharMetrics Plus database is a nationally
representative commercial claims database which comprises
adjudicated medical and pharmacy claims of patients in the
USA and is sourced directly from the commercial payers [20].
In addition to those with other commercial health plans (HMO,
PPO etc.), the database also includes patients eligible for
Medicare Advantage plans and does not include those eligible
for Medicare fee-for-service, with or without Medigap Part B
coverage. The overall study period was from January 1, 2014
to December 31, 2019. The index period was from January
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1, 2015 to June 30, 2019, to allow for 1-year pre-index and a
minimum of 6-month post-index period, with the index date
defined as the first occurrence of hip, vertebral, or non-hip
non-vertebral (NHNV) fracture in the inpatient or outpatient
setting during the index period. NHNV fracture included
fracture of ankle, clavicle, femur, humerus, pelvis, radius/ulna,
and tibia/fibula. Patients’ demographic and baseline clinical
characteristics were assessed during the 1-year pre-index
period. The medical management patterns were described at
month 6 and treatment patterns were reported at months 6, 12,
and 24 following the index nontraumatic fracture.

Inclusion and exclusion criteria

Patients eligible for inclusion were women aged 50 years and
older with a hip, vertebral, or NHNYV fracture in the inpa-
tient or outpatient settings between January 1, 2015 and June
30, 2019 (Fig. 1). Patients were required to be continuously
enrolled with both medical and outpatient pharmacy ben-
efits during the 1-year period prior to the index fracture date
and for at least 6-month post-index. Patients with trauma
diagnosis on the same day as index fracture, or with pre-
index nontraumatic fracture or with a diagnosis of Paget’s
disease of bone, osteitis deformans, known primary bone
diseases other than postmenopausal OP, or metabolic bone
diseases, or with a pre-index diagnosis of cancer (excluding
non-melanoma skin cancer) during the study period were
excluded from the study.

The fracture identification algorithm identified
nontraumatic fractures and employed a combination of
ICD-9-CM or ICD-10-CM diagnosis codes and Current
Procedural Terminology (CPT) codes and required at
least one claim with a relevant ICD-9-CM or ICD-10-CM
diagnosis code in either the inpatient or outpatient setting.
For outpatient claims, additionally, a corresponding
procedure code for fracture treatment at the same anatomic
site was also required; with the exception being vertebral
fracture, where a corresponding diagnosis code with CPT
codes for outpatient physician evaluation and management
was sufficient. If there were two or more fractures on the
same index date, index fracture was assigned according to the
following hierarchy: hip, femur, pelvis, vertebral, humerus,
radius/ulna, tibia/fibula, ankle, and clavicle [21]. Subsequent
fractures occurring after the index fracture were considered
a new fracture if they occurred at a new anatomical site or at
the same site as a previous fracture and occurring more than
90-days from the original fracture.

Baseline patient characteristics
Patients’ demographics including age, geographic region,

payer type, and clinical characteristics (pre-index claim(s)
for DXA scan, pre-index history of fall, pre-index OP
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Fig. 1 Patient attrition

122,998 Women aged >=50 with a new non-
o traumatic fracture during the index period
(100%) (1/1/2015-6/30/2019)
83’1:1 Patients with continuous enrollment (CE)
(67.6%) for both pharmacy and medical benefits

for the 1-year pre-index period

l

69,587 Patients with CE for both pharmacy and
(56.6%) medical benefits for the at least 6- month
il post-index period

!

Patient remaining: N=48,939
*  Aged 50-64 (n=35400, 72.3%)
*  Aged>=65 (n=13,539, 27.7%)

v

EXCLUDED PATIENTS

(n=20,648)

Patients with trauma on the
same day as the index date
Patients with non-traumatic
fracture during the pre-index
period

Patients with diagnosis of
cancers (excluding non-
melanoma skin cancer) during
the study period

Patients with diagnosis of
Paget's disease of the bone
(osteitis deformans), and
osteopathies or metabolic
bone diseases during the study
period

Patients residing in skilled
nursing facility during the pre-
index period

Patients with data quality

diagnosis, pre-index orthopedic surgery, pre-index use of OP
medications, pre-index history of smoking, corticosteroid
use, Charlson comorbidity index (CCI), and other comor-
bidities of interest (e.g., osteoarthritis, rheumatoid arthritis,
Alzheimer/dementia, depression, ischemic stroke, and other
cardiovascular diseases including myocardial infarction)
were reported during the 1-year pre-index period.

Study outcomes

Medical management patterns including index fracture hos-
pitalization, post index OP diagnosis, DXA scan, orthope-
dic surgery, rehabilitation, and all-cause readmission within
30 days post discharge of the hospitalization for index frac-
ture were described at 6 months following the index non-
traumatic fracture. Treatment patterns including use of OP
medications, discontinuation, and re-initiation of the first
OP agent (anabolic agents (teriparatide, abaloparatide,
romosozumab) or antiresorptive agents (bisphosphonates,
denosumab, selective estrogen receptor modulators SERMs,
calcitonin)) following the index nontraumatic fracture, and
total months on OP treatment (not including treatment gaps)
were described at 6, 12, and 24 months following the index
nontraumatic fracture. In addition, occurrence of new sub-
sequent fractures was also evaluated at 6, 12, and 24 months
following the index nontraumatic fracture. Discontinuation
was defined as an observation of a gap of > 60 days between
the end of days of supply and the next fill of the first OP
drug class that was initiated following the index fracture
event. The last day of medication supply was defined as the
discontinuation date. Re-initiation was defined as starting

the same drug class after discontinuation (discontinuation
and re-initiation were defined at drug class level.)

This retrospective study used only existing de-identified
aggregate claims data, therefore informed consent, ethics
committee approval, or institutional review board approval
were not required. The study complied with all applicable
laws regarding patient privacy, using HIPAA-compliant de-
identified retrospective data sources.

Statistical analysis

Analyses were conducted using SAS version 9.3 (SAS Insti-
tute, Cary, NC, USA). The study was descriptive in nature
and formal statistical tests were not conducted. Mean and
standard deviation (SD) were generated as measures of cen-
tral tendency and variance for continuous variables. Fre-
quencies and percentages were calculated for categorical
variables.

Results

Of the 48,939 women (mean (SD) age: 62.7 (9.5) years)
included in the analysis, 13,539 (27.7%) were > 65 years
old (Table 1). The most common index fracture type was
vertebral (30.6%), followed by radius/ulna (24.9%) and
hip (12.1%) (Fig. 2). The inpatient setting was reported for
34.8% of the index fractures. Among all women with inci-
dent nontraumatic fractures, 10.8% had OP diagnosis prior
to index fracture; 9.7% had DXA scan and 7.3% received
OP treatment in the 12-month pre-index period (Table 2).
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Table 1 Patients demographic
characteristics

Fig. 2 Distribution of index
fracture

Management patterns

Baseline demographic

Overall cohort With post index OP claim by Without post index

characteristics (N=48,939) 6 month (N=5,473) OP claim by 6 month
(N=43,466)
Age group, N (%)
50-59 21,341 (43.6) 1451 (26.5) 19,890 (45.8)
60-64 14,059 (28.7) 1687 (30.8) 12,372 (28.5)
65-70 4901 (10.0) 755 (13.8) 4146 (9.5)
71-79 3440 (7.0) 685 (12.5) 2755 (6.3)
>80 5198 (10.6) 895 (16.4) 4303 (9.9)
Age, mean (SD) 62.7 (9.5) 66.3 (9.8) 62.3(9.4)
Geographic region
Northeast 10,762 (22.0) 1081 (19.8) 9681 (22.3)
Midwest 12,691 (25.9) 1323 (24.2) 11,368 (26.2)
South 17,115 (35.0) 1750 (32.0) 15,365 (35.3)
West 8371 (17.1) 1319 (24.1) 7052 (16.2)
Payer type, N (%)
Commercial 42,677 (87.2) 4452 (81.3) 38,225 (87.9)
Medicare risk 2955 (6.0) 637 (11.6) 2318 (5.3)
Medicaid 1993 (4.1) 210 (3.8) 1783 (4.1)
Unknown 1314 (2.7) 174 (3.2) 1140 (2.6)
Health plan type, N (%)
HMO 8147 (16.6) 1129 (20.6) 7018 (16.1)
PPO 36,765 (75.1) 3933 (71.9) 32,832 (75.5)
POS 2395 (4.9) 216 (3.9) 2179 (5.0)
Consumer-directed 58 (0.1) 6 (0.1) 52 (0.1)
Indemnity 1202 (2.5) 156 (2.9) 1046 (2.4)
All other 372 (0.8) 33 (0.6) 339 (0.8)
Distribution of index fracture site (N=48,939)
VERTEBRA INII— 30 .6%
RADIUS/ULNA NI 04.9%
Hip I 1) 1%
ANKLE N 11.0%
TIBIA/FIBULA N 7 7%
HUMERUS NN 7.1%
PELVIS W ) 7%
FEMUR W )29
CLAVICLE ™= 16%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

treatment for OP, 13.6% underwent a DXA scan, 12.4%
of the patients were admitted to a skilled nursing facil-

By month 6 post index nontraumatic fracture, 76% of ity (SNF), and 17.1% required DME use within 6 month
the patients had not received an OP diagnosis or any  from the index fracture event. Among the patients who
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Table 2 Clinical characteristics

Baseline clinical characteristics

Overall cohort (N=48,939)

With post index OP claim  Without post index

by 6 month (N=5,473)

OP claim by 6 month

(N=43,466)

CCI, mean (SD) 0.8 (1.3) 1.0 (1.4) 0.8 (1.3)
CCI category, N (%)

0 28,716 (58.7) 2738 (50.0) 25,978 (59.8)

1 10,637 (21.7) 1387 (25.3) 9250 (21.3)

2+ 9586 (19.6) 1348 (24.6) 8238 (19.0)
Diagnosis of OP, N (%) 5292 (10.8) 2117 (38.7) 3175 (7.3)
OP diagnosis or treatment, N (%) 6583 (13.5) 3024 (55.3) 3559 (8.2)
DXA scan, N (%) 4736 (9.7) 1290 (23.6) 3446 (7.9)

Time inteval (days) between last DXA and index, mean (SD),

N
<30 days, N (%)*
>30-60 days
> 60-180 days
> 180-360 days
Pre-index orthopedic surgery, N (%)

Time inteval (days) between last orthopedic surgery and

index, mean (SD), N
<30 days, N (%)"
>30-60 days
> 60-180 days
> 180-360 days
Pre-index OP med use, N (%)
Anabolic agents
Anti-resorptive agents
Smoking, N (%)
Osteoarthritis, N (%)
Rheumatoid arthritis, N (%)
Alzheimer/dementia, N (%)
Parkinson, N (%)
Multiple sclerosis, N (%)
Other central nervous system disease, N (%)
Vertigo, N (%)
Depression, N (%)
Anxiety, N (%)
Other psychoses, N (%)
Blood pressure abnormalities, N (%)
Cardiovascular disease, N (%)
Ischemic stroke (IS), N (%)
Other cerebrovascular events, N (%)
Alcohol/drug abuse, N (%)
Pre-index history of falls, N (%)
Thyroid and parathyroid disorders, N (%)
Thyroid-related medications, N (%)
DME use, N (%)
Other pre-index medicaiton use, N (%)
Narcotics
Antidepressants
Muscle relaxants

172.6 (106.8), 4736

534 (11.3)
446 (9.4)

1507 (31.8)

2249 (47.5)

895 (1.8)

126.5 (115.3), 895

291 (32.5)
82 (9.2)
229 (25.6)
293 (32.7)
3562 (7.3)
101 (0.2)
3481 (7.1)
3999 (8.2)
9723 (19.9)
1369 (2.8)
466 (1.0)
327(0.7)
430 (0.9)
1565 (3.2)
3463 (7.1)
8819 (18.0)
9093 (18.6)
2013 (4.1)
22,445 (45.9)
14,496 (29.6)
822 (1.7)
1794 (3.7)
4047 (8.3)
1163 (2.4)
849 (1.7)
9255 (18.9)
1596 (3.3)

15,919 (32.5)
14,390 (29.4)
6877 (14.1)

161.2 (107.0), 1290

192 (14.9)
116 (9.0)

428 (33.2)

554 (42.9)

97 (1.8)

139.6 (139.6), 97

28 (28.9)

4 4.1

28 (28.9)
37 (38.1)
2454 (44.8)
68 (1.2)
2398 (43.8)
585 (10.7)
1385 (25.3)
321 (5.9)
66 (1.2)

66 (1.2)

62 (1.1)
212 (3.9)
465 (8.5)
1001 (18.3)
969 (17.7)
270 (4.9)
2754 (50.3)
1896 (34.6)
101 (1.8)
260 (4.8)
439 (8.0)
142 (2.6)
139 (2.5)
1276 (23.5)
184 (3.4)

2107 (38.5)
1734 (31.7)
1001 (18.3)

176.8 (106.4), 3446

342 (9.9)

330 (9.6)

1079 (31.3)

1695 (49.2)

798 (1.8)

124.9 (124.9), 798

263 (33.0)
78 (9.8)
201 (25.2)
256 (32.1)
1108 (2.5)
33(0.1)
1083 (2.5)
3414 (7.9)
8338 (19.2)
1048 (2.4)
400 (0.9)
261 (0.6)
368 (0.8)
1353 3.1)
2998 (6.9)
7818 (18.0)
8124 (18.7)
1743 (4.0)
19,691 (45.3)
12,600 (29.0)
721 (1.7)
1534 (3.5)
3608 (8.3)
1021 (2.3)
710 (1.6)
7979 (18.4)
1412 (3.2)

13,812 (31.8)
12,656 (29.1)
5876 (13.5)
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Table 2 (continued)
Baseline clinical characteristics Overall cohort (N=48,939)  With post index OP claim  Without post index
by 6 month (N=5,473) OP claim by 6 month
(N=43,466)
Tranquilizers 1251 (2.6) 141 (2.6) 1110 (2.6)
Sedatives 2968 (6.1) 372 (6.8) 2596 (6.0)
Benzodiazepines 11,826 (24.2) 1433 (26.2) 10,393 (23.9)
Anti-Parkinson agents 1242 (2.5) 175 (3.2) 1067 (2.5)
Anti-hypertensive 21,955 (44.9) 2812 (51.4) 19,143 (44.0)
6-month pre-index corticosteroid use, N (%) 10,715 (21.9) 1541 (28.2) 9174 (21.1)

“% represents n/(number of patients with pre-index DXA in row above). "% represents n/(number of patients with pre-index orthopedic surgery

in row above)

received OP treatment prior to index fracture, the post
index DXA scan rate was 15.9% and 40.0% had ortho-
pedic surgery within 6 months from the index fracture.
Among the patients with a hip fracture, 90.0% had ortho-
pedic surgery within 6 months of the index fracture,
41.4% were admitted to a SNF, 96.7% were hospitalized
for an average of 5.5 days, and 38.1% required durable
medical equipment (DME) use within 6 months from the
index fracture. The all-cause hospital readmission rate
following discharge from the index hospitalization was
14.3% for overall patients and 15.1% for the patients with
index hip fracture (Table 3).

Treatment patterns

Overall, 11.2%, 14.3%, and 17.6% of the fracture patients
received OP medications within 6, 12, and 24 months
post index fracture regardless of their pre-index OP med-
ication use status. Post-index OP medication utilization
rate was 68.9-80.8% within 6-24 months following index
fracture among the subgroup of patients with pre-index
OP medication use. Among patients who were treated
post fracture, only 6.3% (6.8%) received anabolic agents,
and 93.7% (93.2%) received antiresorptive agents within
6 (12) months following index fracture. In the OP treat-
ment-naive group, which initiated OP medication within
6 months after fracture, the mean time to OP treatment
initiation was 69 days and over 50% of these treatment-
naive patients initiated OP treatment more than 60 days
after fracture (Table 4).

Occurrence of new subsequent fracture

Overall, 7.4%, 9.9%, and 13.2% of the population had a new
fracture at months 6, 12, and 24 following the index fracture,
respectively (Table 4). In patients with an index vertebral
fracture, occurrence of a subsequent fracture within months
6, 12, and 24 was 12.5%, 17.7%, and 23.5%, respectively
(Table 5).

@ Springer

Discussion

This study, to our knowledge, is the first to assess relevant
OP-related post fracture management patterns among
a nationally representative US sample of commercially
insured women. Our findings show that the rates for diag-
nosis and treatment of OP remained low in commercially
insured women with nontraumatic fractures, although an
increase was noted in OP diagnosis, treatment and DXA scan
following the index nontraumatic fracture remained low,
which is consistent with previous finding among commer-
cially insured women [22, 23]. Although the post index OP
medication utilization rate among the subgroup of patients
with pre-index OP treatment or OP diagnosis is higher, it is
still suboptimal. In a previous study, it was also found that
discontinuation of OP medications is high in clinical prac-
tice due to non-compliance and adverse effects, especially
gastrointestinal adverse events [24].

Among patients with OP medication use, a majority of
the patients received antiresorptive agents, while only a very
small proportion of the patients received anabolic agents.
Although AACE guidelines recommended anabolic treat-
ments for very high-risk patients or patients with prior frac-
ture, the use of anabolic treatment is still low in real world
setting [12].

Overall, the diagnostic and treatment trend in this study
were not in agreement with the current treatment guide-
lines [12], which strongly recommend that postmenopausal
women aged 50 years and older with prior fracture should be
treated with pharmacotherapy. This observation is similar to
findings from earlier studies on OP management, including
studies which showed that only 16% of women aged >55 and
30% of US Medicare beneficiaries (age > 65) received treat-
ment following a fracture episode [25-27]. There are many
factors that may contribute to underdiagnosis and undertreat-
ment of OP in the USA. One potential reason is that patients
and physicians do not recognize that osteoporosis and the
underlying fragility of bone require screening and treatment.
In addition, the OP treatment rate may be lower in working
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Table 5 Treatment pattern and occurrence of subsequent new fracture by 6, 12, and 24 months following index nontraumatic fracture by type of

index fracture

Subgroup of patients with index hip

Subgroup of patients with index vetebral

Subgroup of patients with index NHNV

fracture fracture fracture
Postindex By By By By 6 months By By By 6 months By By
treatment 6 months 12 months 24 months  (N=14,970) 12 months 24 months (N=28,034) 12 months 24 months
measures (N=5,935) (N=4,490) (N=2/413) (N=11,243) (N=5,953) (N=21,522) (N=11,841)
Discontinu-  1.5% 3.8% 7.5% 1.9% 4.3% 8.6% 0.6% 1.4% 3.2%
ation
Reinitiation  0.3% 2.0% 5.6% 0.5% 2.4% 6.3% 0.1% 0.7% 2.2%
Post-index  14.2% 19.5% 24.2% 18.7% 22.8% 27.2% 6.5% 8.8% 11.4%
OP medi-
cation use
Anabolic  1.0% 1.6% 2.1% 1.4% 1.8% 2.3% 0.3% 0.4% 0.6%
agents
Teripara- 0.8% 1.2% 1.9% 1.2% 1.5% 2.1% 0.2% 0.3% 0.5%
tide
Abalo- 0.2% 0.3% 0.2% 0.3% 0.3% 0.3% 0.1% 0.1% 0.1%
para-
tide
Evenity 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Anti- 13.3% 18.0% 22.1% 17.2% 21.0% 24.9% 6.3% 8.3% 10.8%
resorp-
tive
agents
Oral BP  9.8% 12.5% 15.1% 9.8% 11.6% 13.6% 4.6% 5.9% 7.6%
IV BP 0.7% 1.3% 1.8% 0.9% 1.3% 1.7% 0.3% 0.6% 0.9%
Calci- 0.6% 0.7% 0.9% 3.6% 3.9% 4.4% 0.2% 0.2% 0.3%
tonin
Deno- 1.6% 2.4% 3.1% 2.3% 3.3% 4.1% 0.7% 1.1% 1.4%
sumab
SERMs 0.7% 0.9% 1.2% 0.7% 0.8% 1.1% 0.5% 0.5% 0.7%
Occurrence  10.0% 12.8% 17.4% 12.5% 17.7% 23.5% 4.0% 5.3% 7.1%
of a sub-
sequent
nontrau-
matic
fracture
Hip 1.3% 2.5% 4.1% 0.5% 0.8% 1.4% 0.7% 0.8% 1.0%
Vetebral  1.1% 1.8% 3.1% 10.0% 14.3% 18.3% 0.6% 0.9% 1.4%
NHNV 7.5% 8.4% 10.2% 2.0% 2.7% 3.8% 2.7% 3.6% 4.8%

aged commercially insured women compared to Medicare
patients due to the misperception that working-aged women
are not affected by OP. On the other hand, limited coordina-
tion in post-fracture care programs or a lack of coordinated
secondary fracture prevention programs may also play a role
[28].

The rate of subsequent fracture was 7.4%, 9.9%, and
13.2% within 6, 12, and 24 months following the index frac-
ture. A similar rate of subsequent fracture was observed in
previous study of US Medicare and commercially insured
beneficiaries 50 and older, which reported 11.6% of the com-
mercially insured beneficiaries experienced a subsequent
fracture within 1 year following the index fracture [6]. In

this analysis, it was also noted that among those with index
vertebral fracture, the subsequent fracture rate is higher than
all other types of fracture. Subsequent fracture was reported
to be associated with higher medical costs [29], therefore
appropriate treatment for OP is needed to further prevent
subsequent fracture, reduce the economic burden and indi-
vidual human suffering.

For the patients with index hip fracture, the orthope-
dic surgery rate was 90.0% within 6 months on or after
the index-fracture, admission rate to a SNF was 96.7%,
DME use was 38.1%, and all cause readmission rate within
30 days post discharge of the index fracture hospitalization
was 15.1%, which indicates that hip fracture patients require

@ Springer
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more intensive post fracture care. The length of stay in the
SNF and the total number of occupational and physical ther-
apy minutes may be further investigated in future research.

Limitations

This study has some limitations. Misclassification of patients
due to miscoding or misdiagnosis may exist in claims data
since these data are mainly for billing and reimbursement
purposes, some the medical conditions and outcomes may be
documented incorrectly. Secondly, the information of over-
the-counter (OTC) treatments such as calcium and vitamin D
supplements is lacking in claims data and cannot be captured
in this study. Outpatient prescription claims at the health
plan level do not necessarily reflect the true utilization of
medications. Lastly, underestimation of the subsequent frac-
ture data may exist, given that the requirement of the 90-day
gap in the identification of subsequent fractures may not
allow inclusion of patients who had a second incident frac-
ture within that time duration. Classification of subsequent
vertebral fracture may be overestimated due to the inability
in claims data to fully distinguish between the index and
subsequent fractures as continuing or separate events. Ver-
tebral fracture is a more chronic condition compared with
the more acute fractures such as hip, wrist etc. As the sub-
sequent fracture definition is based on the observation of a
subsequent medical claim for a given condition, vertebral
fracture was expected to have a higher subsequent fracture
(medical claim) rate. While DXA scan orders were captured,
DXA values were not available in claims data. Addition-
ally, the number of years from the onset of menopause is
unknown, thus an assumption of 50 years old was made for
the onset of menopause.

Conclusion

Findings from this study provide an overview of the post
fracture management patterns using real-world data. In this
younger (> 50 years) patient population (compared with a
publicly insured population), OP diagnosis was low which
may be due to the very low rate of DXA scans. It was also
remarkable that even following a nontraumatic fracture, the
rate of osteoporosis treatment was lower than 1 in 8. Non-
traumatic fracture, particularly hip fracture, resulted in sub-
stantial clinical burden during the post-index period. These
data suggest that underdiagnosis and undertreatment exist in
a younger commercially insured female population, includ-
ing women under age 65, even lower than in an older, Medi-
care fee-for-service population [19]. Therefore, improving
osteoporosis management (i.e., screening, diagnosis, and
treatment) in younger patients is warranted to reduce fragil-
ity fracture among this population.

@ Springer
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