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Abstract

Background: Hip fractures are a common condition associated with high morbidity and mortality. In this study, we assess (1)
yearly incidences, (2) demographic factors, (3) postoperative outcomes, (4) primary diagnoses, and (5) primary procedures.
Materials and Methods: The National Inpatient Sample was queried for patients admitted with hip fractures from 2009 to 2016
(n=2761 850). Variables analyzed were age, sex, race, obesity status, Charlson Comorbidity Index, smoking status, osteoporosis
status, lengths of stay (LOS), discharge dispositions, charges, costs, mortalities, inpatient complications, primary and secondary
diagnoses, and primary procedures. Results: From 2009 to 2016, the overall gross number of hip fractures decreased (P <.001).
At the conclusion of the study, more patients were male, obese, and smokers, while fewer had a diagnosis of osteoporosis
(P <.001 for all). Mean LOS significantly decreased (P <.001), while charges and costs increased (P <.001| for both). Both mortality
and the overall complication rate decreased (P < .001 for both). Specifically, complications that decreased included myocardial
infarctions, deep vein thromboses, pulmonary emboli, pneumoniae, hematomas/seromas, urinary tract infections, and transfu-
sions (P <.001 for all). Complications that increased included cardiac arrests, respiratory failures, mechanical complications, and
sepsis (P <.001 for all). The most common diagnosis was “closed fracture of intertrochanteric section of neck of femur.” The
procedure performed most often was “open reduction of fracture with internal fixation, femur.” Conclusion: An increasing
number of males and smokers have sustained hip fractures, although fewer patients with osteoporosis experienced these injuries.
A decreasing overall complication rate may indicate improving perioperative courses for hip fracture patients. However, several
shortcomings still exist and can be improved to further decrease negative outcomes.
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high incidence of hip fractures, coupled with the high morbid-
ity and mortality rates, has caused this condition to become a
major public health concern. In an effort to mitigate rising costs
and suboptimal outcomes, studies have investigated various
elements of this injury.

Background

Hip fractures are common orthopedic injuries that require sub-
stantial hospital resources, costing an estimated US$9.2 billion
dollars annually in the United States.! This figure is expected to
grow, as the annual incidence of hip fractures in the United
States is projected to exponentially increase over the next sev-
eral years.” These anticipated trends are worrisome, as this
injury possesses some of the poorest outcomes in orthopedic
surgery. Currently, studies estimate that 2% to 14% of patients
die during the same hospital admission and 14% to 36% die
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within a year of their index surgery.>® Of those that survive,
58% continue to have difficulty ambulating without an assis-
tive device at 1 year after their surgery.’” As a consequence, the
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Risk factors have been heavily scrutinized in an attempt to
implement fracture prevention strategies. As such, studies have
demonstrated poor nutritional status, tobacco use, low body
mass index (BMI), and the presence of osteoporosis to signif-
icantly increase fracture risk.®'? Thus, providers have focused
on modifiable risk factors, such as the treatment of osteoporosis
and smoking cessation, as methods to reduce risk. Although
helpful, these approaches have been met with limited success
as the risk of fracture remains elevated despite interven-
tion."*'* Studies have also reported on the importance of peri-
operative timing, such as the time-to-surgical-intervention and
time-to-rehabilitation. If patients experience a delay in surgery
beyond 48 hours, their risk of postoperative complications and
death significantly increases.'” Additionally, if patients delay
postoperative ambulation past 48 hours, they experience
lower survival rates, higher mortality rates, and higher post-
operative complication rates.'®!” Other studies have exam-
ined the institutional changes in how hospitals care for hip
fracture patients. Hospitals are beginning to integrate medi-
cine services to provide more global care, as many of these
patients have preexisting conditions and functional deficits."®
As a result, studies have found this approach to facilitate
shorter length of stays and fewer negative outcomes.'>>° The
diversity of the aforementioned studies exemplifies the com-
plex nature of hip fractures and illustrates the multifaceted
care required to improve outcomes.

There have been a bevy of previous reports providing valu-
able information pertaining to hip fracture management.
However, studies documenting recent national trends as a
reflection of management changes have been sparse. There-
fore, this study investigated the current trends in hip fractures
throughout the United States. Specifically, this study utilized
a large national database assessing (1) yearly incidences, (2)
demographic factors, (3) post-fracture outcomes, (4) primary
diagnoses, and (5) primary procedures for hip fracture
patients between 2009 and 2016.

Materials and Methods
Database Selection

The utilized database, the National Inpatient Sample (NIS), is
one of several publicly available databases collected by the
Agency for Healthcare Research and Quality and distributed
by the Health Care Utilization Project (HCUP). This database
contains 20% of all inpatient hospital stays throughout the
United States, representing over 7 million annual hospitaliza-
tions.?! Once weighted, this database estimates more than
35 million hospitalizations. As a result of this database being
deidentified, this study was exempt from institutional review
board approval.

Patient Selection

We queried the NIS for patients who were admitted with hip
fractures from January 1, 2009, to December 31, 2016. Hip
fracture patients were identified by International Classification

of Disease, Ninth and Tenth Revisions (ICD-9 and ICD-10)
diagnosis codes. Patients included in this study possessed
ICD-9 or ICD-10 codes involving fractures of the femoral
head, neck, intertrochanteric, and subtrochanteric regions,
yielding 2 761 850 patients. Exclusion criteria included
patients sustaining isolated acetabular fractures, pelvic frac-
tures, and femoral shaft fractures.

Study Variables

Patient demographics included age, sex, race, obesity status,
Charlson Comorbidity Index (CCI) rank, smoking status, and
osteoporosis status. Race was categorized into Caucasian, Afri-
can American, Hispanic, Asian or Pacific Islander, Native
American, or other. Patients were considered obese if they
possessed the proper diagnosis codes pertaining to obesity sta-
tus, while any entry without a code was considered nonobese.
As the NIS does not provide BMI status, obese patients were
obtained by querying the database with the respective /CD-9
(278.00, 278.01) and ICD-10 (E66.0, E66.01, E66.9) diagnosis
codes. The CCI is a weighted index meant to predict risk of
death within 1 year of hospitalization in patients with 19 spe-
cific comorbid conditions.>* Each patient had their CCI calcu-
lated utilizing diagnosis codes within the NIS and were
subsequently categorized into CCI scores of 0, 1, 2, or 3+.

Postoperative outcomes included lengths of stay (LOS), dis-
charge dispositions, charges, costs, mortalities, and inpatient
complications. Additionally, primary diagnoses, secondary
diagnoses, and primary procedures were recorded. Discharge
dispositions included home discharges, discharges to short-
term hospitals (critical access hospitals, cancer centers, and
federal health care facilities), discharges to other facilities
(skilled nursing, intermediate care, inpatient rehabilitation,
long-term care hospitals, and hospice), discharges home with
home health care, and discharges against medical advice. Cost
was defined as the dollar amount accrued by the hospital for the
duration of the patient’s hospital stay and were estimated using
the supplemental “Cost-to-Charge Ratio” files provided by the
HCUP. Charges were defined as the dollar amount billed by the
hospital to the primary payer. The data regarding total charges
is available within the NIS database, as it is a data element
gathered by the HCUP. Obtained charges and costs were
adjusted using the January 1, 2019, consumer price index.
Inpatient complications included myocardial infarctions (MIs),
cardiac arrests, deep vein thromboses (DVTs), pulmonary
emboli (PEs), respiratory failures, pneumoniae, hematomas/
seromas, mechanical complications, sepsis, urinary tract infec-
tions (UTIs), and blood transfusions. Mechanical complica-
tions consisted of any fracture, loosening, dislocation, or
mechanical breakdown of implants.

Statistical Analysis

Chi-squares were utilized for categorical variables, while stu-
dent ¢ tests and 1-way analyses of variance and were utilized for
continuous variables. All data were examined using the 25th
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version of the SPSS (IBM Corporation). Statistical significance
was set to a P value of less than .05.

Results
Patient Demographic

The gross number of hip fractures fluctuated over the study
period, although an overall decrease was observed, with 339
786 patients having hip fractures in 2009 and 335 860 in 2016
(P < .001; Table 1). The mean age of patients decreased
throughout the study (78-77 years), and the proportion of males
significantly increased (+2.2%; P < .001 for both). Caucasians
were the most common race having hip fractures, consistently
comprising greater than 85% of all hip fractures. Furthermore,
there were increases in the proportion of African Americans
(+0.7%) and Hispanics (+0.2%) and decreases in Native
Americans (—0.2%) and other races (—0.5%; P < .001). The
proportion of obese patients significantly increased (+1.7%;
P < .001). The most common CCI, 3+, comprised over 90%
of hip fracture patients and increased (4+0.1%; P < .001). Sig-
nificantly more patients were smokers (+3.2%) and less patients
had a diagnosis of osteoporosis (—4.0%; P < .001 for both).

Postoperative Outcomes

From 2009 to 2016, mean LOS decreased from 6.30 to 5.64
days (P <.001). Charges increased by US$17 984.93 (P <.001)
and costs increased by US$1027.32 (P <.001), while mortality
decreased (—0.5%; P < .001; Table 2). Discharges to other
facilities, the most common disposition, increased (40.5%),
as did home health care (+0.9%), while home discharges
(—0.4%) and discharges to short-term hospitals (—0.6%)
decreased (P < .001). The overall complication rate signifi-
cantly decreased by 12.8% (P < .001; Table 3). Complications
that significantly decreased included MIs (—0.6%; P < .001),
DVTs (—0.1%; P < .001), PEs (—=0.1%; P < .001), pneumonia
(=1.1%; P < .001), hematomas/seromas (—0.5%; P < .001),
UTIs (—3.1%; P <.001), and transfusions (—16.3%; P <.001).
Complications that significantly increased included cardiac
arrests (+0.2%; P < .001), respiratory failures (4+2.7%;
P < .001), mechanical complications (+0.2%; P < .001), and
sepsis (+0.8%; P < .001).

Diagnoses and Procedures

The most common /CD-9 and ICD-10 fracture diagnoses were
“closed fracture of intertrochanteric section of neck of femur”
(n = 863 154) and “displaced intertrochanteric fracture of left
femur, initial encounter for closed fracture” (n = 76 365),
respectively (Table 4). The most common /CD-9 and ICD-10
secondary diagnosis was “acute hemorrhagic anemia” (/CD-9:
n =277 656; ICD-10: n = 47 540; Table 5). The most common
ICD-9 and ICD-10 primary procedures performed were “open
reduction of fracture with internal fixation, femur” (n = 617
506) and “reposition left upper femur with internal fixation
device, open approach” (n = 33 145), respectively (Table 6).

Discussion

Hip fractures continue to pose problems for elderly populations
in the form of poor outcomes. The current study utilized the
NIS to assess incidence, demographics, postoperative out-
comes, and the most common diagnoses and procedures. Hip
fracture incidence fluctuated throughout the study but ended up
grossly decreasing from 2009 to 2016, which contrasts with
previous studies projecting increases in hip fracture incidence
in the United States. An increasing number of males, smokers,
and obese individuals experienced hip fractures. Additionally,
the mortality and overall complication rate of hip fractures
decreased. Specifically, rates of Mls, DVTs, and transfusions
decreased, while rates of cardiac arrests, mechanical complica-
tions, and sepsis increased. The most common primary diag-
nosis overall was “closed fracture of intertrochanteric section
of neck of femur” and the most common primary procedure
was “open reduction of fracture with internal fixation, femur.”
Several trends observed in this study support the notion of
improved perioperative management. Although these results
cannot be directly linked to any particular intervention, the
large number of previous hip fracture studies has likely influ-
enced these trends.

This study is not without limitations. Our data set is highly
dependent upon /CD diagnoses and procedures, and as the
study period contains the transition between /CD-9 and ICD-
10 coding systems, discrepancies may exist. Furthermore,
some procedure codes, such as “open reduction of fracture with
internal fixation, femur” are somewhat ambiguous and subject
to interpretation based on physician preference. Accordingly,
physicians may consider cephalomedullary nail placement
open reduction internal fixation whereas another provider may
not. Additionally, with the utilization of the NIS database, we
were subjected to the inpatient stay only and unable to track
patient data post-discharge. Despite these limitations, this
study was able to provide valuable inpatient trends regarding
hip fracture management.

Low velocity hip fractures are regarded as an osteoporosis-
related or fragility fracture, as risk for this type of fracture
dramatically increases with each decrease in standard deviation
of bone mineral density.>® In the present study, the proportion
of individuals sustaining hip fractures with a diagnosis of
osteoporosis decreased by a rate of 19.5% from 2009 to 2016
(20.5%-16.5%). This decline may be a reflection of updated
screening recommendations from the U.S. Preventive Services
Task Force in 2011 pertaining to postmenopausal females.>*
However, the group did not provide recommendations for
males as there was insufficient evidence demonstrating its effi-
cacy. These recommendations, or lack thereof, may explain the
decreasing number of osteoporotic hip fracture patients and
increasing number of males sustaining hip fractures. The latter
trend should not be taken lightly, as males have demonstrated
increased mortality rates at 1 year with comparison to
females.?>° Instead of improved hip fracture screening and
prevention as the reason for decreasing osteoporotic fractures,
this downward trend may be a representation of worsening



(5'91) 05T SS (€'81) s€€ 99 (£'81) 056 99 (8'81) S€£T 9 (t61) 026 59 (407 s¥S 0L (T0?) 19 89 (5°07) 249 69 sisolodo?isO
(se8) 019087 (£18) s88 06T (€18) ss8067  (T18) 021 T8T  (908) SS1 €22 (964) £12 52T (864) 86 0LT  (S64) +11 0LT sisoJ0doa3s0 ON
100> sisouodoaisQ
(€21 oty Iv (1z1) syT ey (€11) s9% oF (601) 01 L€ (s01) o8y S€ (6°6) TOT V£ (9°6) 10§ € (1'6) 692 0€ Jdjows
(£18) oby ¥6T  (6£8) Sz6TIE  (288) ovE £1€  (1'68) 569 60 (568) S6S €0€  (1°06) 046 11€  (#06) £E6 90€  (6°06) £10 60€ JXowsuoN
_OOV snjels M:_V_OEm
(1ree) szzvie (Tee) sus1ee (1'ee) osr ec (Tee) orz cze (1'ce) sy8SIE  (See) zoL€ze  (gTo)olzele  (0°€6) 066 SIE +¢€
(€¢) seT 11 (1) 560 11 (£€) 998 11 (T€) 090 11 (T€) 009 01 (1) 1+9 ol (T€) 666 01 (Te) 608 01 14
(1"1) szse #'1) ozsy (€1 olor #1) oLey (S°1) 0S6¥ #1) 96L¥ (£'1) 608S (S71) 6€1S I
(47 szo8 #0) ocv8 (T0) ovo8 (T7) ss92 (£7) 0892 (X x4Vi (87) otve (€7 6¥8L 0
_OO.V Xm_u:_ \Au__u_n._OrcOU cOm_.:wr_U
(£'¥) S£8 SI (8%) OFl LI (9%) 01 91 @y) oLy ¥I (0'¥) 5SS €1 (9°¢) 009 TI (Te) 1€6 01 (0'¢) szo ol 95990
(£'56) 986 615 (T'S6) 080 65  ('56) S6€ 1€ (8°56) Se67ee  (096) 0TS STE  (4'96) 199 €€€  (8'96) £0S 82 (0°L6) OIL 6T€ 959qOUoN
_OOV XwU:_ ssew x_uom
6'1) %79 (81) 5919 (1'7) s60L (07) s€59 ARV (6'1) oz8s (81) s1ss (S pewL LYo
#°0) SkI1 (°0) 0S¥I (#°0) 0S¥ 1 (#°0) so¥| (5°0) 0S£1 #0) s€l1 (o) stz (9°0) 2191 UBDLIBWY SANEN
(£'1) 0ssS (07 5599 (£1)s185 (£71) sT9s (£'1) 06¥S (1) 10ty (S'1) pSsy (1) 6¥8¥ J3PUE[S| dlYIdRd/UBISY
(5°9) S¥L L1 (99) 016 81 (9°9) o1 61 (49 S¥9 LI (€°9) 056 91 (4°9) £66 91 (0°9) 61 SI (€9 L6T S| dluedsiy
(0's) oz 91 (1°9) ove LI (6'%) 079 91 (6) 81 91 (0'9) 510 91 (8%) €v1 SI (#'9) €€¥ 91 (e) 99¢ Tl UBDLIBWY UBDLYY
(gs8) sez szt (0's8) os£ 2187  (£98) sbS 68T  (5s8) se1 08z (1's8) oz6 Tzt (T98) £S6 04T  (9'58) 991 65T (£'S8) SIE £bT sueiseane)
100> aoey
(reg) oz 111 (zze) see 91l (g€ze) ses St (g1g) oor 011 (€£71€) SEI 901 (1r1g) zes o1 (2'1€) 679 £01  (6°0E) T96 +OI STEIN
(699) ov9 btz (€£19) s8L 6T (£29) ssT vt (T89) 046 95T (£89) 0s6 T€T  (6'89) #8S8cT  (£89) €£5 1€T  (1'69) Obb H€T 3eway
100> PEN
100> (z6€l) LL (eev1) L2 evl) LL Gryl) L (ov¥1) LL (Ls¥1) 8L (1ss1) ££ (9£%1) 8L (@s ‘saeak) a3e uealy
098 S€€ 0TT 9S€ 508 £S€ SOb 9¥€ S/0 6€€ 9T 9¥€ 8EY 6E€ 98/ 6£€ @duapIdUY|
anfeA ¢ 910 S10T 10T €107 10T 1107 010T 600¢ (%) Je10WeLRy

'910T7 01 6007 Wou4 saamoedq diH Suluieisng siusned jo solydesdows *| a|qeL



ad1dsoy pue ‘sjexidsoy a.ed w.I-3uo| ‘uonel|iqeya. uanedur ‘ued S1eIpaLLIRIUL ‘BulsINU P3||bIs SPN|DUl SANIIDE) PBYIQ
"SO131|10®) 98D U3[B3Y [EJOPS) PUE ‘SI9IUDD U9dUED ‘s[eidsoy ssadde [ednLd apnjoul sjeaidsoH wJsl-1ioys,

7 oc18 (90 0016 (97 ozve (97 916 (L7 s¥te (67) 5666 (67 ¥¥86 (67) ¥886 paseadn
(926) 0Lk LTe  ('L6) S689vE  (bL6) OL1 8bE  (b'L6) SL6 L€ (€£6) 09 6T (1'26) 19€ s€€  (I°L6) 6Lk 6T€  (1°L6) 69L 6TE Ay
100> ST LRI
92IApE [edIpaW
(€0) ozl (5°0) 0521 (z0) 05§ (10) s2¢€ (1'0) s9% (10) sor (10) 60t (10) 8 IsureSe 3o
2Jed
(6'6) 581 €€ (9°6) S61 ¥€ ('6) 009 €€ (s'6) 088 T€ (Te6) 060 1€ (+'6) 00§ T€ (s'6) 19¢€ T€ (0'6) 98S o€ y3|eay dwopH
(£92) sse 25T (1'92) 0g8 0LT  ('92) S61 €27 (T9L) 0¥9 ¥9T  (£92) S¥0 09T (6'92) 6TL S9T  (9°S2) 165 95T (T9L) 944 85T SoMI|PEY JBYIO
S|edsoy
(T sevt (£7) sets (57) se88 (5°7) 0898 (£7) s€06 (£7) LSv6 (67 v6L6 (87) 7996 w.ie3-3404s
(+'8) 59T 8T (68) 018 1€ (6'8) s€£ 1€ (0'6) O¥T 1€ (5'8) 078 8¢ (62) 821 1T (6'8) 851 0€ (8'8) £¥8 6¢ swoH
100> uonisodsip adueydsiq
(90861 (9¢°266 (6£°985 (zo0ze (8£961 (ozzor (€1'108 (1z80¢
£1$SN) £1$SN) 61$5N) 81$sN) 61$5N) £1$SN) £1$SN) 91$sN)
100> 8L/1061$SN  ¥THI681$SN €0°S1981$SN  ¥6'679 81$SN SSE688I$SN  T6HLP9 8ISSN  80°06L 81$SN  9+°066 LI$SN (@s) ssod
(e8'805 (se6v6 (T2 0€9 (c0'€98 (1%052 (Lyese (s8'95H (627191
18$sN) 6.$5N) 18$SN) S2$SN) w$sN) £9%SN) 89$sN) #9$5N)
100>  91'6EF 9/$SN  61°T9L €£$SN 07687 0L$SN 1£$86 £9%SN 69401 99$SN £2006 ¥9$SN  8E'LLF £9%SN £THSH 855N (@s) sedaeyd
(as ‘skep)
100> (60°9) ¥9°'S (9%°9) 2£°S (909) £8'S (189) 06'S (#8°5) 009 (#¥'5) 009 (#€9) 679 (1%9) 0£9 Aess jo yrdus| uesly
anfeA~g 910T S10T ¥10T €107 T10T 1107 010 600T (%) Je10WeIRy

'910T ©2 6007 Wo.4 siuaned a4mode.4 diH ul sswodnQ aAnesadoisod *T ajqelL



100> (9°21) S61 65 (877 S80 18 (997) Ss€ 56 (1'08) S1¥ +01 (6T€) S69 111 (SH€) 0SS 611 (6°€€) £90 SI1 (6°€€) T6T SI| suolsnysued |

100> (8%1) ovS 6v (8°S1) S8 95 (991) 06T 65 (0£1) S01 65 (££1)S166S (981) 0s¥ ¥9  (££1) S01 09 (6Z1) #16 09 suopdBjul 3084 AJRULIN
100> (97) 0188 (970 s9¢6 ("0 0098 (T0) sosz (00 0289 (6°1) LO¥9 (6°1) 6559 (8'1) €609 sisdeg
100> (1'1) sI8¢ (6°0) og€€ (0'1) 0os¢ (6°0) SITE (60) SI1¢E (6°0) 95t¢ (6°0) £¥6T (60) TITe suoned||dwod [edjueydajy
100> (8°0) S¥LT (6°0) sTIE (0'1) stre (0'1) 009¢ (0'1) s8p€ (€1) Lesy (@1) 996¢ (1) Tepy SBWO.I3S/BWOJBWAH
100> @P)SIorl (P 06591 (09)seszl  (1'9)se9 £l (£9) 0681 (TS) 96081  (5S) £8581  (€5) £46 L] BlUOWN3UY
100> (€9 59921 (g9)o106l (g90t06l (Dopzsl  (9)ssyzl (ot () 8ze ol (97) $568 soJn|re} A1ozedidsoy
100> (£0) S€ST (£°0) s89¢ (£'0) 595¢ (£°0) ovST (£°0) sost (8°0) 08¢ (8°0) 898C (8°0) ££9T lloqus AJeuowing
100> (0°1) Og¥€ () sioy (1"1) ooot (1"1) sse€ (T'1) s6es @ yoov @n 9w (1°1) 9£9¢ sesoquio.yy ueA deaQ
100> (£0) 05T¢C (£°0) 599t (£°0) s¥eT (90) 0912 (9°0) 0661 (9°0) 00t (5°0) 85L1 (s'0) szl 1s9.00E JRIpIED)
100> (81) 0019 (£'1) 0S6S (£71) 0819 (6°1) 5899 (To oveL (1'0) 8spL (€0 7992 #7018 uond.ByUl [BIpIed0A|
co_m:wwcmgu
100> (897) ST6 68 (27 0£9 £6 (£87) 080 101 (587) $8886 (T6D) S91 66 (S60) SI 70l (8'87) S€£ L6 (8'87) 0EL L6 8uipnpoxa o384 uonedldwod |[eseA0
100> (+'8¢) SO1 621 (b'Th) 096 051 (£'Sh) S£5 €91 (T8Y) ObF £91 (£°05) S£0 TLI (0°TS) #0081 (T19) 6SL €£1 (119) €8F €41 938 uonEdI|dWOd |[BIRAQ
anfeA 4 910T S10tT 10T €107 T10T 1107 0102 6002 (%) Je10WeIRy

‘9107 O 6007 Wo.4 siuaned aimode.4 di Joj suonedidwor) aAneiadoisod juanedu| *g a|qe



Remily et al

Table 4. Primary Diagnosis of Hip Fracture Patients.

Table 6. Primary Procedure of Hip Fracture Patients.

Diagnosis Procedure
code Description N (%) code Description N (%)
ICD-9 ICD-9
820.21 Closed fracture of intertrochanteric 863 154 (31.3) 793.5 Open reduction of fracture with 617 506 (22.4)
section of neck of femur internal fixation, femur
820.8 Closed fracture of unspecified part of 481 625 (17.4) 815.2 Partial hip replacement 615 255 (22.3)
neck of femur 791.5 Closed reduction of fracture with 465 451 (16.9)
820.09  Other closed transcervical fracture of 410 492 (14.9) internal fixation, femur
neck of femur 785.5 Internal fixation of bone without 162 743 (5.9)
820.22  Closed fracture of subtrochanteric 109 211 (4.0) fracture reduction, femur
section of neck of femur 815.1 Total hip replacement 93 603 (3.4)
820.20  Closed fracture of trochanteric section 69 616 (2.5) ICD-10
of neck of femur 0QS.704Z Reposition left upper femur with 33 145 (1.2)
ICD-10 internal fixation device, open
S72.142A Displaced intertrochanteric fracture of 76 365 (2.8) approach
left femur, initial encounter for 0QS.604Z Reposition right upper femur with 32760 (1.2)
closed fracture internal fixation device, open
S72.141A Displaced intertrochanteric fracture of 74 195 (2.7) approach
right femur, initial encounter for 0QS.706Z Reposition left upper femur with 28 730 (1.0)
closed fracture intramedullary internal fixation
S$72.002A Fracture of unspecified part of neck of 46 045 (1.7) device, open approach
left femur, initial encounter for 0QS.606Z Reposition right upper femur with 27 120 (1.0)
closed fracture intramedullary internal fixation
S72.001A Fracture of unspecified part of neck of 43 095 (1.6) device, open approach
right femur, initial encounter for 0QS.736Z Reposition left upper femur with 17 655 (0.6)
closed fracture intramedullary internal fixation
S72.012A Unspecified intracapsular fracture of 36 195 (1.3) device, percutaneous approach

left femur, initial encounter for
closed fracture

Abbreviations: ICD-9, International Classification of Disease, Ninth Edition; ICD-10,
International Classification of Disease, Tenth Edition; N, number.

Table 5. Secondary Diagnosis of Hip Fracture Patients.

Diagnosis
code Description N (%)
ICD-9
285.1  Acute posthemorrhagic anemia 277 656 (10.1)
599.0  Urinary tract infection, site not specified 139 661 (5.1)
584.9  Acute kidney failure, unspecified 90 924 (3.3)
276.1  Hyposmolality and/or hyponatremia 80 555 (2.9)
401.9  Unspecified essential hypertension 78 908 (2.9)
ICD-10
D62 Acute posthemorrhagic anemia 47,540 (1.7)
N39.0 Urinary tract infection, site not specified 19 380 (0.7)
NI17.9  Acute kidney failure, unspecified 17 915 (0.6)
1o Essential (primary) hypertension 17 540 (0.6)
E87.1  Hypo-osmolality and hyponatremia 10 930 (0.4)

Abbreviations: ICD-9, International Classification of Disease, Ninth Edition; ICD-10,
International Classification of Disease, Tenth Edition; N, number.

osteoporosis detection. In a trend study performed by King and
Fiorentino,?’ the authors analyzed Medicare claims for dual-
energy X-ray absorptiometry (DEXA) scans from 2002 to
2010. The authors noted a downward trend in utilization from
2007 to 2010, attributing the decrease to a 56% reduction in
Medicare reimbursement for DEXA scans that occurred from

Abbreviations: ICD-9, International Classification of Disease, Ninth Edition; ICD-10,
International Classification of Disease, Tenth Edition; N, number.

2006 to 2010. As a result, an estimated 800 000 fewer scans
were performed, which would have prevented a projected
12 000 fragility fractures. Furthermore, in a study performed
by Amarnath et al,*® the authors investigated osteoporosis
screening from 2006 to 2012, concluding that over 40% of
women aged 65 to 74 and nearly 60% of women greater than
age 75 fail to receive proper osteoporosis screening. Moreover,
in an institutional study performed by Antonelli et al,*’ the
authors examined how frequently patients underwent osteo-
porosis workup following a hip fracture, determining only
10.3% of patients received proper screening and 19% of
patients received treatment for their presumed osteoporosis.
These conclusions are noteworthy, as studies have demon-
strated a higher than 2-fold increase in risk of subsequent frac-
ture after the initial fragility fracture.>’ The shortcomings in the
detection of osteoporosis may be the reason fewer individuals
diagnosed with osteoporosis are sustaining hip fractures.
Therefore, osteoporosis detection may be a focus for improve-
ment to continue decreasing hip fracture incidence.

Over the course of the study, the proportion of hip fracture
patients that smoked increased from 9.1% in 2009 to 12.3% in
2016. Although meta-analyses have clearly demonstrated smo-
kers to be at heightened risk of hip fractures, this trend is
somewhat surprising, particularly as the proportion of smokers
in the United States has been decreasing since 2005.>'** This
trend should not be overlooked, as Solbakken et al®®
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demonstrated hip fracture patients who smoked have a greater
than 3-fold increase in mortality risk. As the 45 to 64 age-group
in the United States constitutes the largest proportion of current
smokers, the number of smokers sustaining hip fractures may
continue to rise as these individuals grow older and the amal-
gamation of risk increases.”® Thus, heightened efforts must be
taken to encourage smoking cessation in this age group to
minimize not only the risk of fracture but also the risk of
mortality.

The current study reported a decreasing mortality rate from
2.9% in 2009 to 2.4% in 2016. Although a number of reports
have investigated mortality rates in hip fracture patients, very
few have analyzed inpatient mortality in a temporal manner
like the present study. In a 2007 HCUP Report,®’ inpatient
mortality rates of femoral neck fractures were estimated at
2.81%. In a database study, Kiriakopoulos et al’® investigated
mortality rates in individuals having intertrochanteric fractures
and noted the overall inpatient mortality rate to be 1.7% from
2005 to 2010, with males possessing significantly higher mor-
tality rates than females (2.56% vs 1.39%; P <.0002). It should
be noted that these investigations report different mortality
rates as they examine patients with different anatomical frac-
tures. Accordingly, studies reporting hip fracture mortality
should be perceived with caution as a large number of factors,
such as anatomical location, sex, time-to-operation, or the pres-
ence of certain comorbidities contribute to the variability seen
with this rate.>**® The present study reports on patients with
femoral neck and intertrochanteric fractures, in addition to
femoral head and subtrochanteric fractures, and our mortality
rates align similarly with the previous reports. As such, the
decreasing rate may be a result of improving patient optimiza-
tion and/or perioperative course.

Beyond patient specific factors, institutions have imple-
mented programs that care specifically for hip fracture
patients. One such program that has been investigated, called
the “Fracture Liaison Service” (FLS), focuses on providing
fracture prevention services, such as osteoporosis workup or
education on tobacco use, in order to minimize risk of nega-
tive outcomes.*' In a systematic review and meta-analysis
performed by Wu et al,*? the authors analyzed 74 studies
comparing FLS with the usual standard of care (SOC). The
authors noted significant increases in DEXA scans (FLS:
48.0% vs SOC: 23.5%) and subsequent treatment initiation
(38.0% vs. 17.2%), as well as decreases in subsequent frac-
tures (6.4% vs 13.4%) and overall mortality (10.4% vs 15.8%)
in patients cared for under the FLS. Another similar version,
the Ortho-Geriatric Care approach, is comprised of 3 models
(routine geriatric consultation, geriatric ward, and shared care
models) that involve varying levels of comanagement
between orthopedic surgeons and geriatricians.'®2° In a sys-
tematic review and meta-analysis performed by Grigoryan
et al'®, the authors analyzed 18 studies comparing Ortho-
Geriatric Care models to the usual SOC. The authors noted
significant reductions in inpatient (relative risk [RR]: 0.60;
95% CI: 0.43-0.84) and long-term mortality (RR: 0.83; 95%
CI: 0.74-0.94), while a decrease in mean LOS (—0.25; 95%

CI: —0.44 to —0.05) was also observed. Interventions empha-
sizing better coordination and communication, such as the
previously mentioned models, may be the future standard of
hip fracture care in the United States, as represented by the
decreased mortality and overall complication rates in the
present study.

Looking past institutional changes, studies have explored
health care payment models and their effects on hip fracture
patients. One such approach that has been gaining attention is
the bundled payment model. This initiative involves expanding
the episode of care up to 90 days posthospital-discharge to
improve care quality by increasing the coordination of care
between providers.** In a Taiwanese database study performed
by Tung et al,** the authors investigated bundled payments
within the confines of a single-payer health care model and
assessed the impact it had on hip fracture patients. After
bundled payment implementation in 2010, the authors noted
a decrease in all-cause 30-day unplanned readmission rates
(14.0%-12.9%) and mean LOS (9.0-8.1 days). However, no
decrease was observed with regard to mortality. The health
care systems between Taiwan and the United States differ, yet
an increasing number of states are adopting bundled payment
models in order to reduce cost and improve outcomes.
Although the Centers for Medicare and Medicaid has recently
withdrawn a program mandating bundled payments for hip
fractures, revisions to make the program voluntary, shorten the
episode of care, or appropriately define the bundled payments
to address unexpected costs may make this model a viable
option for hip fractures in the future.

Conclusion

Hip fractures continue to demand a large portion of orthopedic
resources in the United States. The present study demonstrated
an overall decrease in the number of hip fractures, as well as
shorter length of stays. Furthermore, patients experienced a
decrease in mortality and overall complication rates. These
results contrast with previous studies projecting exponential
increases in hip fractures throughout the United States and may
be an indication of improving perioperative courses for
patients. However, this article also identified several areas in
the prevention and management of hip fractures that can be
improved to further reduce negative outcomes. As such, future
investigations should examine which patient-specific factors
pose the greatest risk of postoperative morbidity and mortality,
and whether the utilization of programs, such as the FLS, miti-
gates postoperative risk of these certain populations. This will
allow providers to tailor postoperative care specific to patients,
thereby increasing the likelihood for successful outcomes fol-
lowing this devastating injury.
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