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Abstract

Purpose of Review The purpose of this review is to synthesize the recently published scientific evidence on disparities in

epidemiology and management of fragility hip fractures.

Recent Findings There have been a number of investigations focusing on the presence of disparities in the epidemiology and
management of fragility hip fractures. Race-, sex-, geographic-, socioeconomic-, and comorbidity-based disparities have
been the primary focus of these investigations. Comparatively fewer studies have focused on why these disparities may exist

and interventions to reduce disparities.

Summary There are widespread and profound disparities in the epidemiology and management of fragility hip fractures.
More studies are needed to understand why these disparities exist and how they can be addressed.

Keywords Disparities - Epidemiology - Hip fracture - Osteoporosis

Introduction

Osteoporosis is common in postmenopausal women as well
as older adults in both sexes. Reduced bone mineral density
seen in osteoporosis places patients at risk for fractures as
a result of low-energy trauma [1]. These fragility fractures
are common in the hip, spine, and wrist [2]. The most com-
mon mechanism of injury for fragility hip fractures is a fall
[3]. There is an estimated 12.1% and 4.6% lifetime risk of
fragility hip fracture for women and men, respectively [4].
It has been estimated that the worldwide annual incidence of
hip fracture may increase from 1.6 million per year in 2000
to 4.5 million per year by 2050 due in part to the worldwide
increases in life expectancy [5, 6]. Fragility hip fractures
primarily consist of femoral neck fractures and intertrochan-
teric femur fractures, with femoral neck fractures accounting
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for approximately 58% [7]. The management of hip frac-
tures is largely operative, consisting of hip arthroplasty or
osteosynthesis for femoral neck fractures and osteosynthesis
for intertrochanteric fractures due to the substantial mor-
bidity and nonunion rates for conservative treatment [7, 8].
The American Academy of Orthopaedic Surgeons (AAOS)
Clinical Practice Guidelines recommend surgical treatment
within 48 h of admission to reduce the risk for mortality and
other complications [8, 9], although approximately 6.2% of
patients may undergo nonsurgical treatment due to short life
expectancy, poor pre-injury mobility, high risk for postop-
erative complications, or goals of care that are not consistent
with surgery [10-12].

Racial and ethnic differences in health and healthcare
outcomes have been identified in the epidemiology and
management of a number of conditions after controlling
for confounding factors [13, 14]. There have been overall
improvements in key aspects of hip fracture care in recent
years, with reductions rates of delayed surgery [15] and in
mortality [16]. However, there remain disparities in key
aspects of hip fracture care such as higher rates of hip frac-
tures in neighborhoods with higher levels of socioeconomic
deprivation [17-20] and increased delays in time to surgery
for minority patients [21]. It is important to understand how
health, the risk for hip fracture, and the care for these frac-
tures may vary by the patient’s race and ethnicity, sex, and
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socioeconomic status. In this literature review, we review
the existing evidence on disparities in the epidemiology and
management of fragility hip fractures.

Disparities in Epidemiology

Studies evaluating disparities in the epidemiology of fra-
gility hip fractures have primarily utilized large national
administrative databases along with multivariable regression
analysis to determine the association between a predictor
such as patient race with the risk for fragility hip fracture
after controlling for relevant confounders (Table 1). While
these studies have generally reported differences in rates of
fragility hip fractures across different patient groups, there
are comparatively less studies evaluating the mechanisms
for these differences.

Race

White patients have been shown to have increased rates of
hip fracture compared to non-White patients. A retrospec-
tive analysis of the National Hospital Discharge Survey
demonstrated that White women have a relative risk of hip
fracture from 1.5 to 4.0 compared to non-White women
for all ages after 40 [22]. A study evaluating hip fractures
in CA reported that the odds of hip fracture were 41-74%
lower for non-White women compared to White women
and 51-75% lower for non-White men compared to White
men [23]. Native Americans have also been shown to be at
increased risk of hip fracture compared to White patients
[24]. The association of race with the risk of fragility hip
fracture is likely to be partially mediated by bone mineral
density, as White patients are likely to have lower bone min-
eral density compared to Black patients [25], although this is
not true with all groups as Asian patients have been shown
to have lower bone mineral density and also lower risk for
osteoporotic fracture [26]. Interestingly, rates of vitamin D
deficiency do not seem to influence racial differences in rates
of fragility hip fracture, as vitamin D deficiency has been
reported to be higher in Black compared to White patients
(91% vs. 61%) [27].

Sex

Female patients are at an increased risk for hip fracture com-
pared to male patients [22]. Males are generally younger
than female patients by 3—6 years at the time of hip fracture
[28-33]. Males with hip fractures also generally have more
medical comorbidities, with higher rates of alcohol use [28,
34], smoking [35], hypertension [34], renal disease [28, 29],
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renal stones [28], malignancy [29], congestive heart failure
[29], COPD [29, 34, 36], diabetes [29], peripheral vascular
disease [29, 34], myocardial infarction [29, 34], stroke [34],
connective tissue disease [29], Parkinson disease [34], liver
disease [29], as well as higher number of total comorbidities
[37] and American Society of Anesthesiologists score [35]
than females with hip fractures. Sex differences in rates of
hip fracture may be due in large part to hormone changes in
menopause and associated changes in bone mineral density
[38], as well as differences in bone strength and geometry
between the sexes [39-41].

Geographic Factors

There are considerable global geographic differences in hip
fracture incidence. The incidence of hip fracture is highest in
Europe and North America and lowest in Latin America and
Africa for both men and women [6]. The age-adjusted rates
of hip fractures in women are highest in Norway (532 per
100,000) and lowest in Nigeria (2 per 100,000). Similarly,
the age-adjusted rate of hip fractures in men is also highest
in Norway (281 per 100,000) and lowest in Nigeria (2 per
100,000) [6]. These differences may be attributed to differ-
ences in rates of osteoporosis distribution across countries
which may be due to differences in environmental or societal
factors such as sun exposure, physical activity, and diet.

Socioeconomic Deprivation

Socioeconomic status has also been shown to be a risk fac-
tor for fragility hip fracture. Adults age 50 or older residing
in areas with higher levels of socioeconomic deprivation in
Northern England have a higher incidence of hip fractures
compared to those residing in other regions of England (inci-
dence rate ratio [IRR] 2.06, 95% confidence interval (CI)
2.00-2.12 for men; IRR 1.62,95% CI 1.60-1.65 for women)
[17]. A similar trend was also shown in Israel, with more
socioeconomically deprived areas being associated with
a higher incidence of hip fracture in the National Trauma
Registry [18]. Patients with higher income in the Danish
health registry were less likely to sustain hip fracture (odds
ratio [OR] 0.78, 95% CI 0.72-0.85 for highest quintile of
income compared to third quintile) [19]. Hip fractures were
shown to be associated with higher levels of deprivation in
the French national hospital discharge database as well (OR
1.03,95% CI 1.01-1.05 for the fourth quartile of socioeco-
nomic deprivation compared to the first quartile) [20]. The
mechanism for the effect of socioeconomic status on risk
for fragility hip fracture is unclear but may be due to differ-
ences in nutritional status or ability to take time off work to
attend preventative healthcare appointments. Future work
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Table 1 (continued)

&

Hip fractures were shown to be associated with higher levels of

Results

Cross-sectional study; French national hospital discharge data-

Study design; data source
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deprivation in the French national hospital discharge database

base

(OR 1.03,95% CI 1.01-1.05 for the fourth quartile of socioeco-

nomic deprivation compared to the first quartile)

Patients with Parkinson disease had an increased risk of hip frac-

Hosseinzadeh et al. [42]; Meta-analysis published in 2018 Systematic review and meta-analysis

ture compared to patients without Parkinson disease (HR 3.13,

95% C12.53-3.87)
Patients with vision loss had a 154% increased odds of hip

Cross-sectional study; Medicare claims data

Hamedani et al. [43]; 2014

fracture compared to patients without vision loss in a study of

Medicare claims data from 2014

RR, relative risk; OR, odds ratio, CI, confidence interval, SD; standard deviation; %, percentage, IRR, incidence rate ratio; HR, hazard ratio

may seek to further elucidate the mechanisms for dispari-
ties in hip fracture incidence across groups with differing
levels of socioeconomic deprivation and whether these vary
across geographic areas. This knowledge would be particu-
larly helpful in designing interventions.

Medical Comorbidities

Differences in the incidence of fragility hip fractures have
also been associated with certain medical comorbidities such
as neurological disorders and chronic disease that affect
bone mineralization such as chronic renal disease. A meta-
analysis demonstrated that patients with Parkinson disease
have been shown to have an increased risk of hip fracture
compared to patients without Parkinson disease (hazard ratio
3.13,95% CI12.53-3.87) [42].

Additionally, patients with vision loss had a 154%
increased odds of hip fracture compared to patients without
vision loss in a study of Medicare claims data from 2014
[43]. Patients with chronic kidney disease [44], dementia
[45], and those chronically using corticosteroids [46] have
also been shown to be at risk for hip fractures. Interven-
tions to reduce fall risk may represent an important area
of future work to reduce the incidence of hip fractures in
certain populations such as individuals with dementia or
Parkinson disease.

Disparities in Management

In addition to the known differences in rates of hip fractures,
disparities in the management of patients with hip fractures
and those at risk for hip fractures are also well established.
Prior work in this area has investigated disparities in pri-
mary prevention, surgical timing, choice of treatment, type
of anesthesia used in surgery, and secondary prevention
(Table 2). Similar to the work focusing on disparities in epi-
demiology, considerably less work has focused on why these
disparities in management may exist.

Primary Prevention

The US Preventative Services Task Force (USPTF) and
the National Osteoporosis Foundation (NOF) recommend
osteoporosis screening for all women age 65 or older as well
as younger women with risk factors for osteoporosis, while
the American Association of Endocrinology recommends
osteoporosis screening for all postmenopausal women age 50
or older [47]. A nationwide study demonstrated that Black
women were less likely to be screened for osteoporosis
across all age groups (OR 0.92, 95% CI 0.87-0.97 for age 80
or older) [48]. A multi-state study showed that Black women
were less likely than White women to undergo screening



571

Current Osteoporosis Reports (2023) 21:567-577

(T6'0-5S°0 D %S6 ‘SH'T WO) ddouLINSUT AILJIPIN IM syudned
uey) 2INJORIJ Yoou [erowd) paoe[dsip 1oy Aisejdoayre diy [er0) Suro3iopun
JO SPPO 10MO] %67 B PRy 20URINSUl PredIpay Yim sjuaned (200'0=d
‘8L°0~€€°0 IO %S6 ‘IS0 YO) Liserdoxypreruray uery soyper Ksefdoryire drg
[210) SUIATIIAI JO SPPO JOMO] %64 © pey siuoned Jopue[s] JYIdoed IO URISY
(SmyA "sA or[g 10] 19 1-C€°0
1D %56 ‘TL°0 JO) stuaned gy 03 paredwiod SONLIOUNU JOf USJS Sem
Kyserdoayrerwray uey) soyjel Aysejdoryire diy [810) JO S9IBI UT QOUIJIP ON
(20" 1-¥8°0 1D %56 “T6°0 WO) SdImdey
Yoou [erowd) Joj A)se[doIyiIeruay Jo sajel Ul 90UIIp ou pey syuaned aym
(86°0-08°0 ID %S6

‘68°0 YO) UONBITNSUOD BISIYISIUE SE [[om SB (88°0—CL 0 IO %56 08°0 YO)
Q1ed o11eLIa3 dAnjeIodorIod 9A1901 0} A[OYI] SSO[ 9I0M UIWOAN “SIN)ORI)

diy yam syuoned orewr sns1oA 9ewd) Joj A193Ins 0) W) UI AOUAIIYIP ON
sAep g uey]) 1918213 Surtw) [ed13Ins ur AB[Op YIIM paje
-I00SSE 2IOM XS J[eW pue ‘oS JOp[o TOA9] [euoneonpa YSIy uey) Ioyjel Mo
uonendod pamsur A[fesioarun-uou e ut sjuenjed 10§
QoI AQ POAIISQO 2I9M 9JBI AQ SAWO0IINO UT SA0UAIYI( "uone[ndod painsur
AJTes1oATun e ur papnout sjuaned 10§ 99BI AQ SAWIOIINO UI ADUAIIYIP ON
JUSUIEAI) [BIISINS PAAR[OP JO SPPO UT 2OUAIYIP ON
(8S'T-6T'1 1D %56 ‘€¥'1 40)
sisATeue o[qerrean[nw uo syusned 9JIyA\ 03 paredwod uoyMm Y 84 UTYIIM
armoely diy jo juowear) [ed13ins o31apun 03 A[YI] ss9f a1am syuaned yoerg
Imoey
dry Jo Juounean [eo131ns 0] Y g4 UL} 210Ul JO AB[OP JO SPPO UI 9SBAIOUT
9%/6—0C & Pey AJIoTuy)o pue 9081 JOYI0 pue ‘oruedsTH Yoe[q yim sjuaned
sjuaned 9)1yAp 03 paredwod uoym A1o3Ins
0] 19)83I13 10 [ 8% JO Ae[op douar1adxa 03 A[oyI] 210w 21om sjudned yoerg

syuaned 9J1ypp 03 paredwod a1ow 1o sAep g Aq pake[op
Suraq A1931ns Jo sppo 1938313 ® pey syuaned ueisy pue ‘OruedsTy “Yoerq

syuanyed
ANy 01 paredwiod (L8 12T 1D %S6 ‘6% T ¥O) uonejussaid fentur jo
sAep g uey) a1ow Id)Je A193Ins 0319pun 0) A[YI] 210w A1am sjuaned yoe[g
(100=d
‘Y € 'sA 1) siuaned g\ ueyy A1031ms 10§ 193U0] Y £ pairem syuaned yoerg

(LEO-TT'0 IO %56 ‘10 YO) USUIOM SIYAL 03 paredwiod uatom Yoeg
J10J PIOJAI [BIIPAW A} UT A[UOWWIOD SSI] S1S0I0d03}SO UOT)USW SUBIOTUI[D)

(29°0—€+'0 1D %S6 TS'0 YO) stsorodoaiso
10y SuTUS910S 0SIOPUN 0] USWOM IYAN Uy} A[SNI] SSI] 9Iom USWOM JOor[g

(19p[0 10 (8 95 10§ 16°0—L8°0 ID %S6 “T6°0 YO) sdnoig
93¢ [[e sso1oe s15010d09)S0 I0J PAUAIIS 9q 0 A[ONI] SSI[ IoM USWOM NOoe[g

ordwes jusnedur aprmuoneu (Apmnis 110702 2A1ddsonay

JIOSN :Apnis 11040d aA1309dsonay

Blep SWIBO QIBJIPIJA] [EUONBN ‘ApnIs 11070d aA1}0adsonay

epeue)) ‘OLIBjuQ JO SJUIPISAI {ApNIS [BUONIS-SSOID)
ATe3] 1S9MY}ION JO uoI3ar
juowpalq oy} woiy vjep a5reyosip [eidsoy ‘Apnmis 11000 aandadsonsy
aseqeje(q Juoneduy 9ye)§ vILIOJI[RD)
U} pue Blep SWIEL[O 9sudfo(] Jo Juauwnreda SN (Apnis 1104oo aandadsonoy
wo)sAs [I[eay pajeIdoul S woly Ansi3ay Apnis 110702 aAnddsonay

JIOSN ¢Apnis 110400 aA1309dsonay

Jueq eje ewneI], [eUoneN (Apnis 310yod aandadsonay
Jueq eje( ewnel], [euoneN Apnis 1104od aAnsadsonay
Srdures jusnyedur feuoneu (Apnis 11040 3ATIOAdSONIY

wsAS aaneradoo)
[oIeasay pue Suruue[d 9pImalel§ JI0L MIN ‘Apmis 11010d aansadsonay

S[e31dSoY QAT WOIJ SPIOOAI [BIIPAW APNIS 1I070D 9AT0dsonay
BIEp UONMSUI-9[3UIS ‘ApNIs 110Y0d aANOdsonay
BJEP SWIB[O 2IBIIPIJA ‘ApPis 110109 aandadsonay

asnoyarep ered sqeumdQ wWoly elep swired
QOUBINSUT [BIOIOWIIOD PUE 95LIUBAPE QIRJIPIJA (ApnIs 110400 aAT}0adsonay

0102-600¢ ‘[£9] T8 10 Iofewa3ue

¥102-900¢ :[29] T8 12 Inisepny

£002-6661 [19] T8 19 S[onueg

910210 :[8S] Te 10 04D

010Z-L00T :[LS] 'Te 19 11om9g

11029002 *[9€] T8 13 p[ajuaoyos
¥102-600¢ :[SS] T8 10 B0

L102-110T ‘[+S] Te 0 1ekeN

210¢ (5] e 30 meyg
9102-900¢ ‘[zS] ‘I8 10 uewrer

S10T-900T ‘[ST] T8 10 uowry

01028661 [12] T2 10 £q
L10Z=S10C ‘[16] Te 10 1TV
000¢ [0S] T 10 IOIIIA
€00Z-100T ‘[6¥] Te 19 1ounaN

#102-800€ “[8%] 'Te 12 ardsan

SInsoy

901n0s eIEp ‘USISOp Apmig

Ieok L1oyIny

saxmoely diy AnjiSery jo juowedeuew ul sanLredsip Sunenfead arnjerdi] paysiqnd jo Arewwng g a|qeL

pringer

A's



572

Current Osteoporosis Reports (2023) 21:567-577

Table 2 (continued)

(5

Increasing levels of socioeconomic deprivation were associated with lower

Results

Retrospective cohort study; National Hip Fracture Database in the UK

Study design; data source
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likelihood of undergoing total hip arthroplasty for hip fracture (OR 0.76,
95% CI 0.66-0.88 for most deprived compared to least deprived quintile)

Black patients were less likely than White patients to receive neuraxial

Retrospective cohort study; NSQIP

Schaar et al. [67]; 2014-2020

anesthesia as a primary anesthetic, but Black patients were more likely to

receive a regional block

Females were more likely than males to be treated for osteoporosis following

hip fracture (OR 2.48, 95% CI 1.47-4.31)

Retrospective cohort study; medical records from three hospitals in Hawaii

Nguyen et al. [68]; 2015-2016

No racial or ethnic difference in any osteoporosis care, medication for osteo-

porosis, or DEXA scan

Retrospective cohort study; Veteran’s Administration and Medicare claims

Solimeo et al. [69]; 2007-2014

data

OR, odds ratio; CI, confidence interval; %, percentage; P, P-value; NSQIP, National Surgical Quality Improvement Program; DEXA, dual energy x-ray absorptiometry

for osteoporosis (OR 0.52, 95% CI 0.43-0.62) [49]. Simi-
larly, Black women were less likely to undergo screening
in a study of two outpatient internal medicine clinics (OR
0.39, 95% CI1 0.22-0.68) [50]. Clinicians have been shown to
mention osteoporosis less commonly in the medical record
for Black women compared to White women (OR 0.21, 95%
CI 0.11-0.37), suggesting that lower rates of clinician rec-
ommendations for screening may contribute to these differ-
ences [50]. A number of other reasons for racial disparities
in screening have been proposed, including clinicians inap-
propriately deeming Black patients at low risk for osteoporo-
sis, incorrect clinician assumptions about differences in bone
biology, and higher rates of comorbidities in Black patients
which may take more clinic time to address [50].

Surgical Timing

The AAOS recommends surgical treatment of fragility hip
fractures within 48 h of admission in order to optimize out-
comes [8]. A number of prior studies have demonstrated evi-
dence of racial and ethnic differences in surgical timing. A
retrospective study including five hospitals in a single health
system showed that Black patients waited 7 h longer for sur-
gery than White patients (41 vs. 34 h, P=0.01). This was
largely driven by a difference in the community hospitals but
not in the tertiary hospitals [51]. A study using an all-payer
database from NY state showed that Black patients were more
likely to undergo surgery after more than 2 days of initial
presentation (OR 1.49, 95% CI 1.42-1.57) compared to White
patients, and both Black and Asian patients were more likely
to undergo delayed surgery for all levels of social deprivation
when stratified by degree of social deprivation [21]. Similar
findings were also reported in a study by Amen et al. using
the Nationwide Inpatient Sample, where it was shown that
Black, Hispanic, and Asian patients had a greater odds of
surgery being delayed by 2 days or more compared to White
patients after controlling for patient factors including medical
comorbidities, hospital characteristics, insurance, and socio-
economic status [15]. An analysis of the National Trauma
Data Bank showed that Black patients were more likely to
experience delay of 48 h or greater to surgery when compared
to White patients on unadjusted analysis [52]. Another study
using the same data source showed that patients with Black,
Hispanic, and other race and ethnicity had a 20-97% increase
in odds of delay of more than 48 h to surgical treatment of hip
fracture after controlling for confounder variables [53]. An
analysis of the National Surgical Quality Improvement Pro-
gram (NSQIP) database showed that Black patients were less
likely to undergo surgical treatment of hip fracture within 48 h
when compared to White patients on multivariable analysis
(OR 1.43,95% CI 1.29-1.58) [54]. In contrast, a retrospec-
tive study evaluating patients in an integrated managed care
system with standardized protocols for management showed
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no difference in odds of delay of 48 h or more in surgical
timing [55]. Racial differences in timing of surgery may be
at least partially due to differences in timing of diagnosis and
initial workup. A retrospective study including five hospitals
in a single health system showed that Black patients had a
3-h longer wait time for radiographic evaluation than White
patients [51]. Other potential reasons may be related to access
to appropriate care as a study from an integrated managed care
system showed no difference in odds of surgical treatment
performed greater than 2 days after presentation for Black
patients [55]; another study evaluating outcomes after twelve
different surgical procedures found no differences in outcomes
by race for patients included in universally insured population
compared to those without universal insurance [56].

There is also evidence of other demographic differences
in surgical timing. Lower educational level, older age, and
male sex were associated with delay of greater than 2 days
on multivariable analysis in a study evaluating all hospital
discharges in the Piedmont region of Northwest Italy [57].
Insurance has not been a focus in many studies evaluating
surgical timing but was not associated with delay greater
than 48 h to surgery in a study using the National Trauma
Data Bank [53]. A study evaluating older residents of
Ontario, Canada, demonstrated no difference in time to sur-
gery for female versus male patients with hip fractures [58].

Choice of Treatment

The primary treatments for displaced femoral neck fractures
among older adults are total hip arthroplasty or hemiarthro-
plasty. Total hip arthroplasty may result in superior function
and lower risk of reoperation compared to hemiarthroplasty,
but total hip arthroplasty may not be the best option in low
demand patients, patients without pre-existing hip degen-
erative disease, or patients with more comorbidities due
to increased risk of dislocation, increased blood loss, and
longer operative time compared to hemiarthroplasty [59,
60].

Multiple studies have evaluated the association between
race and treatment choice for patients with femoral neck
fractures and did not find a significant association. In an
analysis of national Medicare claims data, White patients
had no difference in rates of hemiarthroplasty for femoral
neck fractures (OR 0.92, 95% CI 0.84-1.02) [61]. Simi-
larly, no difference in rates of total hip arthroplasty rather
than hemiarthroplasty were seen for minorities compared
to White patients (OR 0.72, 95% CI 0.32-1.61 for Black
vs. White) [62].

An analysis of the Nationwide Inpatient Sample (NIS)
demonstrated that Asian or Pacific Islander patients had a
49% lower odds of receiving total hip arthroplasty rather
than hemiarthroplasty (OR 0.51, 95% CI 0.33-0.78,

P=0.002) after controlling for patient and facility factors.
Notably, other racial and ethnic differences in treatment
between White patients and Hispanic, Native American, or
other race/ethnicity patients were not observed [63].

An analysis of the NIS demonstrated that patients with
Medicaid insurance had a 29% lower odds of undergoing
total hip arthroplasty for displaced femoral neck fracture
than patients with Medicare insurance (OR 1.45, 95% CI
0.55-0.92) after controlling for patient and facility factors
[63]. An analysis of the UK National Hip Fracture Database
showed that increasing levels of socioeconomic depriva-
tion were associated with lower likelihood of undergoing
total hip arthroplasty for hip fracture (OR 0.76, 95% CI
0.66-0.88 for most deprived compared to least deprived
quintile) among patients meeting eligibility criteria for pos-
sible total hip arthroplasty [64].

It is important to note that some of the factors that may
lead surgeons to choose total hip arthroplasty rather than
hemiarthroplasty such as baseline activity level and pre-
existing hip pain or degenerative disease [59] are likely to
be poorly captured in large databases and may bias the infer-
ences from these studies. One potential barrier to under-
going total hip arthroplasty for hip fracture may be the
availability of surgeons comfortable with this procedure. It
has been shown that patients undergoing elective total hip
arthroplasty with low volume surgeons have higher risk for
complications, revision surgery, and death [65, 66]. Cen-
tralization of care to centers with surgeons comfortable with
performing total hip arthroplasty surgery may be one pos-
sible solution [64].

Type of Anesthesia

A study evaluating older residents of Ontario, Canada,
revealed that women were less likely to receive perioper-
ative geriatric care (OR 0.80, 95% CI 0.72-0.88) as well
as anesthesia consultation (OR 0.89, 95% CI 0.80-0.98);
there was no difference in rates of neuraxial or regional
analgesia by sex. The authors did not evaluate the associa-
tion between race and ethnicity and treatment [58]. Schaar
et al. [67] reported that Black patients were less likely than
White patients to receive neuraxial anesthesia as a primary
anesthetic, but Black patients were more likely to receive a
regional block.

Outpatient Management of Osteoporosis Following
Hip Fracture

Females were more likely than males to be treated for osteo-
porosis following hip fracture (OR 2.48, 95% CI 1.47-4.31)
in a study evaluating patients at three hospitals in Hawaii
on multivariable analysis. This same study did not identify
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differences by race and ethnicity in osteoporosis treatment
after hip fracture [68]. A study of men age 50 or older with
hip fractures in the US Department of Veterans Affairs sys-
tem showed no racial or ethnic differences in any osteopo-
rosis care, medication for osteoporosis, or dual energy x-ray
absorptiometry (DEXA) scan on multivariable analysis [69].

Interventions to Reduce Disparities
Geriatric Fracture Programs

There has been considerably less work aimed at addressing
disparities in the epidemiology and management of fragility
hip fractures. One potential intervention that may be beneficial
in reducing disparities in management of fragility hip frac-
tures is the development and implementation of geriatric frac-
ture programs. These programs aim to minimize time to sur-
gery, avoid iatrogenic illness through collaboration between
orthopedic surgeons and geriatric medicine physicians, reduce
variation in care through standardized protocols, and facilitate
efficient discharge planning through early engagement with
social workers and other care navigators [70-72]. These pro-
grams have also been shown to result in financial benefits to
hospitals [73, 74]. The impact of geriatric fracture programs
in disparities in the management of geriatric hip fractures is
less well understood. Parola et al. demonstrated that there was
no difference in delay to surgery by gender or race and ethnic-
ity in a single institution study evaluating outcomes after insti-
tuting a geriatric fracture program at a single center [75]. The
effect of geriatric fracture program implementation at other
centers on disparities in management of fragility hip fractures
is largely unknown, but the promising results of the study by
Parola et al. suggest that development and implementation of
standardized and protocol-driven care pathways may result in
reductions in disparities.

Healthcare Policy

There has also been some work aimed at understanding
the impact of federal reimbursement policies on the care of
patients with fragility hip fractures. Bundled payment pro-
grams for primary total hip arthroplasty and total knee arthro-
plasty include both elective surgeries as well as surgeries for
fracture. Programs such as the Comprehensive Care for Joint
Replacement (CJR) [76], the Bundled Payments for Care
Improvement Initiative (BPCI) [77], and BPCI Advanced
[78] include a single risk-adjusted payment to hospitals for
care delivered during the encounter and the 90-day postop-
erative period [79]. Through these programs, hospitals that
keep their spending below a quality-adjusted target price keep
the difference (“reward”), while those that exceed the target
price require to repay the difference to Medicare (“penalty”),
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thereby incentivizing hospitals to achieve high-quality out-
comes with measured spending. Notably, the CJR sets sep-
arate and higher target prices for episodes where patients
undergo total hip replacements for hip fractures (compared
to total hip replacement for degenerative disease) to recognize
the higher spending that is needed for hip fracture patients.
These programs have resulted in savings to both Medicare and
hospitals [80] but have also been shown to be associated with
worsening disparities in rates of elective total knee arthro-
plasty and total hip arthroplasty [81, 82]. Recent adjustments
to these models for primary total hip and knee replacements
have aimed to address disparities in care by introducing risk
adjustment for clinical (adjustment forage and hierarchical
condition category score [a comorbidity index]) and social
risk (adjustment for dual-eligibility for both Medicare and
Medicaid, a marker for socioeconomic risk) [83]. The impact
of these policies on disparities in management remains to be
seen; however, the majority of patients undergoing primary
total knee arthroplasty and total hip arthroplasty are undergo-
ing elective surgery for degenerative disease, and there are
concerns about differences in outcomes and inadequate cost
adjustment in these programs when applied to patients under-
going primary arthroplasty for fracture [84-87]. Desires to
optimize treatment of all fragility hip fractures including those
not treated with arthroplasty led some to suggest implemen-
tation of bundled payment programs for the treatment of hip
fractures [88, 89]. The effects of the recent implementation of
a bundled payment program for operative treatment hip and
femur fractures without arthroplasty, BPCI Advanced [90],
on these disparities are unknown. Future work may aim to
better understand the effects of these policies on disparities
in management.

Conclusions

A number of disparities are present in the epidemiology
and management of geriatric hip fractures despite con-
trolling for potential confounding factors. The majority of
work in this area has been focused on understanding which
disparities exist, but comparatively fewer studies have
focused on why these differences may exist or how they
could be addressed. It is important that clinicians, poli-
cymakers, and researchers are aware of how these factors
may influence health and patient care. Future work should
focus on determining the extent to which these differences
may be due to differences in clinical appropriateness and
patient preferences versus bias on the part of clinicians or
the healthcare system, the effects of disparities on patient
health outcomes, understand why these disparities may
exist, evaluate the effect of programs and policies on dis-
parities, and also seek to develop and implement interven-
tions to reduce these disparities. Future work may also
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seek to better understand the association of socioeconomic
deprivation on the epidemiology, management, and out-
comes of fragility hip fractures and how this may vary
across geographic areas. Reduction in disparities in the
epidemiology and management of fragility hip fractures
will help improve equity in orthopedic care.
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