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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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FACTORS AFFECTING MORTALITY IN PATIENTS WITH HIP FRACTURES AND SHAH
HIP FRACTURE MORTALITY SCORE: A RISK QUANTIFICATION TOOL

Faisal Younis Shah*, Reece Clough, Fatima Saleh, Mark Poustie, Ioannis Balanos, Ahmed Najjar.

Ealing Hospital, London North West Healthcare NHS Trust, UK.

Abstract.

Objective: Hip fractures are serious injuries of elderly
associated with 6.2% mortality in first 30-days and 22%
mortality in first year. We aim to identify the key risk factors
affecting mortality and to produce a score to predict 30 and 365-
day mortality risk in patients with hip fracture.

Methods: 689 hip fractures managed at our hospital between
2016 and 2019 were analysed. Mortality at 30 and 365-days
was obtained for factors like age, gender, American Society of
Anaesthesiologists physical status classification (ASA grade),
residence, pre-fracture ambulatory status, Abbreviated Mental
Test Score (AMTS), fracture classification, treatment method,
time to surgery and anaesthesia used. This data was analysed
using univariate and then multivariate regression analysis and a
7-point (5 Factor) score was devised to predict mortality in the
first month and first year following hip fracture.

Results: 6.7% and 25.3% of the 689 patients died within 30
and 365-days of suffering a hip fracture. Older age, Male sex,
ASA Class IV/V, Non-operative management, and housebound/
bedbound status, were all found to be associated with increased
mortality at 30 and 365-days post-fracture.

Conclusions: This study identified Age, Sex, ambulation, ASA
grade and non-operative management as key factors influencing
30 and 365-day mortality. Patients with the non-operative
management and ASA grade 4/5 had the worst mortality risk.
We devised a scoring system to predicts the 30-day and 365-day
mortality which shows an almost linear relationship between
the score and mortality rates.

Key words. Hip fracture, Mortality rate, score, ASA, Age.

Introduction.

Hip fractures are considered one of the most serious injuries
elderly individuals and are associated with a 6.2% mortality in
first 30 days [1] and 22% mortality rate during the first year
globally [2]. But the patients belonging to different physiological
groups have the different risk of mortality following a hip
fracture.

Although literature shows increasing risk of mortality with
age in patients with hip fractures, and different papers studying
different age groups do show increasing mortality with age, there
is still a deficiency of papers studying the mortality associated
with various age groups in patients with hip fractures [3-7].
Nottingham Hip Fracture Score (NHFS) is a validated pre-
operative risk-prediction tool used to estimate 30-day mortality
in patients with hip fractures. But our aim is to re-evaluate all
the risk factors, to find out which risk factors are more strongly
associated with mortality in hip fractures and try to develop
a better risk prediction tool that can not only evaluate 30-day
mortality but also 365-day mortality [8].

In this paper we are trying to evaluate statistical evidence
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to find whether factors like age, sex, American Society of
Anesthesiologists physical status classification (ASA grade),
place of residence, ambulatory status, dementia, type of
anaesthesia, time to surgery, fracture type and surgery type had
any impact on mortality. We also aim at producing a scoring
system that would help us predict the 30-day mortality and 365-
day mortality in patients who suffered hip fractures.

Materials and Methods.

During a four-year period (1% January 2016 and 31* December
2019) a total of 689 hip fractures were managed by our hospital.
This included intertrochanteric (IT), Neck of Femur (NOF)
and subtrochanteric (ST) fractures. Patient data was collected
retrospectively and 30-day and 365-day mortality was calculated
for each of the following factors and their classes: ASA Class,
age, sex, place of residence, pre-fracture ambulatory status,
Abbreviated Mental Test Score (AMTS), fracture classification,
treatment type, time to surgery and anaesthesia used.

30-day and 365-day mortality rates in all these groups and
classes were compared with known average values of 6.2%
and 22% rates respectively to formulate The Shah Hip Fracture
Mortality Score to predict 30 and 365-day mortality following
a hip fracture. For each of the factors studied, the classes with
mortality rate lower than the average of 6.2% and 22% were
put in one group and given 0 points in our score, and those with
mortality rate higher than the average were put in the second
group and were given 1 or 2 points.

Statistics: First univariate analysis of was performed for both
groups of each factor for 30 and 365-day mortality. Statistically
significant factors were then analysed via multivariate analysis
for identification of independent risk factors. We analysed the
data using backward stepwise Wald method with Multivariate
Binary Logistic Regression analysis.

For 30-day mortality Model Development & Validation,
because there were so few events (46 deaths), internal validating
was used to keep the statistical power at 100% by using the full
cohort as the sample for testing.

For 365-Day Mortality Model Development & Validation, the
total cohort of (n=689) was randomly divided into two sets - the
Derivation Cohort (70%) which is utilized to develop the model
and the independent Validation Cohort (30%) which is utilized
to validate the performance of the score.

Results.

Of the 689 patients included in the study, majority of the
patients belonged to age group of 80—89 (47%) and the mean
age was 83 years. 68% of patients were female. About 50% of
patients younger than 70 were female, but the proportion of
females increased with each passing decade: 60% of patients
in their 70s, 70% of patients in their 80s and 80% of patients in
their 90s were female.
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The 30 and 365-day mortality of 6.7% and 25.3% respectively
was seen. Thirty-four patients (4.9%) were managed non-
operatively. Of these thirteen (38.2%) and twenty-two (64.7%)
died within 30 and 365-days respectively. Prior to sustaining
the fracture, the majority (85%) lived in their own home. 35%
were considered housebound. Pre-operatively 85% of patients
had an ASA Class II and III and only 5 patients had an ASA
of 1. Furthermore, 58% of patients had an AMTS between 8
and 10. For those who underwent operative management, time
to surgery was up to 28 hours in 50% of patients. About 50%
of patients received a General Anaesthetic (GA +/- spinal) and
50% received spinal block only. Mortality was determined for
these factors as is given in Table 1.

We found that Age, Sex, residence type, ambulatory status,
AMTS, time to surgery, ASA grade, non-operative management
had statistically significant impact on mortality. Anaesthesia
type, fracture type or classification and type of surgery had no
statistically significant effect on 30 or 365-day mortality rate.
Age greater than 80, male sex, nursing/care home residence,
house bound/bed bound ambulatory status, AMTS of 0-7 and
time to surgery more than 36 hours were all associated with
higher than Average (i.e. higher than 6.2/22%) mortality
rate. While age less than 80, females, independent residence,
community ambulation, AMTS 8-10 and early surgery were
associated with less than Average mortality.

With regards to age there was a linear progressive increase in

Table 1. Factors and their associated 30 and 365-day mortality with univariate analysis.

30-day

Odds Ratio (95%

365-day Odds Ratio (95%

Factor and Class n mortality I p-value mortality ) p-value
Age
60-69 75 1.30% 12%
70-79 151 4.60% 17.20%
80-89 322 18.10% 28.70%
90-99 135 8.90% 37%
100-106 6 0% 50%
Less than 80 226 13.5% (8) I(Reference) - 15.5% (35) I(Reference) -
80 and more 463  18.2% (32) 244 (1.12-5.31) 0.025 30.0% (139) 2.34 (1.55-3.53) <0.001
Sex
Male 220 19.50% 1(Reference) - 32.20% 1 (Reference) -
Female 469  5.30% 1.87 (1.03 - 3.43) 0.041 22.00% 1.69 (1.18—2.42) 0.004
ASA Classification
1 5 0.00% 0.00%
2 162 1.90% 11.10%
3 417 4.80% 24.20%
4 99 19.20% 50.50%
5 6 66.70% 83.30%
1-3 584 13.9% (23) 1 (Reference) - 20.4% (119) 1 (Reference) -
4-5 105 21.1% (23) 6.84 (3.67 — 12.75) <0.001 52.4% (55) 4.30 (2.79—6.63) <0.001
Management
Non-Operative 34 38.20% I (Reference) - 64.70% I (Reference) -
Operative 655 5% éég; )(5'3 7= <0.001 23.20% ?20;(()2 93~ <0.001
Time to Surgery (hrs)
0-36 385  3.40% 1 (Reference) - 21.00% 1 (Reference) -
>36 270 7.40% 2.29(1.12—-4.69) 0.023 26.30% 1.34 (0.93-1.93) 0.117
Place of Residence
Own home 586  5.60% 1 (Reference) - 23.40% 1 (Reference) -
Nursing/Care Home 103 12.60% 242 (1.23-4.78) 0.011 35.90% 1.84 (1.18—2.87) 10.007
Pre-Fracture
Ambulatory Status
Independent 257 18.20%
One mobility aid 129 16.30%
Two mobility aids 55 18.20%
or frame
Housebound 237 37.10%
Bedbound 11 72.70%
Mobile 441 I (Reference) - 17.7% (78) 1 (Reference) -
House/bedbound 248 248 2.99(1.62-5.53) <0.001 38.7% (96) 2.94 (2.06 —4.19) <0.001
AMTS
0-7 286  19.40% 1 (Reference) - 34.30% 1 (Reference) -
8-10 403  4.70% 2.11(1.15-3.87) 0.016 18.90% 2.24 (1.58 - 3.18) <0.001
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Table 2. Multivariate Logistic Regression Analysis for 30-day mortality.

Independent Risk Factor B (Coefficient) P-value Adjusted Odds Ratio 95% C.I. Assigned Score
Non-Operative Management™ - - - - 2
ASA Grade 4/5 1.242 0.002 3.46 1.58 -7.59 2
Age > 80 years 0.764 0.110 2.15 0.84 —5.49 1
Male Sex 0.760 0.043 2.14 1.02 - 4.47 1
Bed/Housebound mobility 0.747 0.053 2.11 0.99 - 4.50 1
*Weight assigned based on univariate strength and clinical judgment.
Table 3. Multivariate Logistic Regression Analysis for 365-day mortality.
Independent Risk Factor B Coefficient P-value Adjusted Odds Ratio 95% C.I. Assigned Score
Non-Operative Management - - - - 2
ASA Grade 4/5 1.031 0.002 2.80 1.47-5.36 2
Age > 80 years 1.006 0.001 2.73 1.52-4.92 1
Male Sex 1.012 <0.001 2.75 1.67 -4.54 1
Immobility 1.044 <0.001 2.84 1.75-4.61 1
Table 4. Predicted 30 and 365-day mortality for Shah Score.
Shah score Number of pts 30-day Mortality % 365-day Mortality %
0 100 1 1 6 6
1 250 4 2 35 14
2 199 12 6 60 30
3 57 7 12 24 42
4 46 8 17 23 50
5 21 6 29 13 62
6 11 4 36 8 73
7 5 4 80 5 100
Age and Mortality in Hip fractures.
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Figure 1. Effect of age on 30-day and 365-day mortality in patients with hip fractures.

mortality with each decade (Figure 1) The 365-day mortality
is approximately 10% in those younger than 70 years. And
the 365-day mortality increases by about 10% in each of the
following decades. 365-day mortality risk can also be roughly
calculated as “Age - 55” (Figure 1).

Time to surgery receives lot of attention in National Hip
Fracture Database and Best Practice Tariff in the UK for
improving outcomes in patients with neck of femur fracture.
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We found that delay greater than 36 hours influenced 30-day
mortality on univariate analysis, however its effect on 365-day
mortality was not found as prominent as expected and was not
statistically significant with p = 0.117. Also, on multivariate
analysis, we did not find any statistically significant corelation
between time to surgery and mortality rates.

ASA had a significant effect on mortality with 365-day
mortality almost doubling with each increase in ASA grade.
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Figure 3. Predicted 30 and 365-day mortality rate (%) for Shah Score (0-7).

ASA grade of 4-5 was associated with a great effect on mortality
(52.4%).

Non-operative patients however had the worst outcome in
terms of mortality (64.7%).

ASA grade 5 and Bedbound status had alarming mortality
rates of 83.3 and 72.7, but these were statistically not significant
when compared to mortality in ASA grade 4 and House bound

patients.
Anaesthesia type, fracture type or fixation method
had no statistically significant effect on mortality.

30-Day Mortality Model Development:

The final statistical model established four independent
predictors: ASA Grade 4 or 5; Male gender; Immobile status;
Age > 80 years. Non-operative management was entered into
the final prediction score by way of manual inclusion due to
the exceptionally high impact (Univariate OR = 11.67) and
limitations of the regression technique used for data analysis.
Based on the regression coefficients (B), a weighted score was
constructed with a maximum possible score of 7.
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365-Day Mortality Model Development:

A Multivariate Binary Logistic Regression analysis (Backward
Stepwise Likelihood Ratio) using the Derivation Cohort led to
the identification of four factors that statistically significantly
independently predicted one-year mortality: immobility, high
ASA grade (4 or 5), male sex and advanced age (> 80).

Non-Operative Management was excluded from the regression
procedure solely due to its technical separation, as evidenced
by a very high event rate among patients classified in the non-
operative category. As a result, Non-Operative Management
received a 2-point weighting in the final scoring scheme,
manually applied following univariate analysis that yielded an
OddsRatio (OR) of'6.07 in addition to the fact that it is considered
a clinically important mortality predictor. A simplified weighted
score was constructed based on the § Coefficient and odds ratio
on univariate analysis. The maximum possible score is 7.

30 and 365-Day Mortality score Validation:

The new 30-day score demonstrated excellent discriminative
ability and good calibration:



. Discrimination (AUC): 0.800 (95% CI: 0.734 — 0.867),
P <0.001.

. Calibration: The Hosmer-Lemeshow goodness-of-fit
test indicated a good model fit (Chi-square = 8.68, df = 6, P =
0.192).

The 365-day score had excellent discriminative ability:

. Derivation Cohort: AUC = 0.697 (95% CI: 0.644 —
0.749).

. Validation Cohort: AUC = 0.797 (95% CI: 0.725 —
0.869), P <0.001.

. Calibration: The Hosmer-Lemeshow goodness-of-fit
test showed a strong agreement between predicted and observed
probabilities (Chi-square = 3.97, df = 6, P = 0.681), suggesting
the model is well-calibrated.

The score with the number of patients in each score group and
their 30- and 365-day mortality rates have been shown in table
4. We can see a progressive increase in mortality rates with
increasing Shah score.

Discussion.

Using the collected data, we analysed the statistically significant
factors associated with increase mortality at both 30 and 365-
days following a hip fracture. Older age, male gender, ASA
Class 4/5, non-operative management, pre-fracture housebound/
bedbound status were all identified as being associated with
increased mortality at both 30 and 365-days post-fracture. The
factors which demonstrated the highest mortality risk were high
ASA classification and non-operative management.

Our study demonstrated a linear increase in mortality with
increasing age, with those in the over 80 group possessing
higher than average one-year mortality. The knowledge that
increasing age results in higher hip fracture mortality has been
known for over 40 years [9]. One recent meta-analysis, however,
looked at six studies assessing the mortality in 51,938 patients
and found that age continues to be a statistically significant
indicator for mortality at 6—12 months post-hip fracture surgery,
with the risk of death being 68% less in people age under 85
years [10]. However, they also correctly suggest that age should
be considered in relation to other factors most notably co-
morbidities and physical capability [10].

We also demonstrated a small but significant increase in
mortality in males. Men were more likely to die following a
hip fracture despite being a younger population than female
patients. It has previously been reported that men who sustain
hip fractures have a higher associated mortality than women
when matched for age [11-14]. Consistent findings were seen in
our study with a higher percentage mortality in the male group
at both 30 and 365-days. However, other studies cast doubt over
gender as an isolated factor causing higher mortality and suggest
that other confounding factors such as higher ASA and higher
age at time of fracture contribute to this difference and that
this should be considered when interpreting gender [9,10,15].
Data from the Scottish Hip Fracture Audit in 2008 found that
when compared with women, men do indeed have significant
differences in case-mix variables, which are likely to influence
outcome. However, when they adjusted for these differences,
gender was seen to still have a significant effect on mortality
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[16]. In addition, they also found that men not only have higher
early post-operative mortality but are also less likely to return to
independent living or mobility [16].

Our study clearly demonstrates that patients who have a higher
ASA score have a higher mortality. An ASA score of 4 or
greater inferring a 365-day mortality risk of >50% and a score
of 5 inferring a 30-day mortality risk of 67%. White et al in the
1980°s found the ASA grading system to be the most accurate
predictor of post-operative mortality after a fracture of the hip
[17]. This has since been confirmed by several studies which
have previously been evaluated and summarised [18]. One
recent study retrospectively reviewed 327 nonagenarians who
underwent hip fracture surgery over a 12-year period. They also
found significant associations between the ASA grade and the
rates of postoperative complications and 1-year mortality [19].
One large District General Hospital in the UK studied mortality
in the immediate post-operative period up to 48 hours in 9,393
patients from 1986 to 2015 [20]. They found that over 90% of
those that died within the first 48 hours had an ASA greater
than 3 highlighting the importance of perioperative optimisation
in those with high ASA scores. As such, pre-operative ASA
appears to be an accurate barometer of not only long-term but
also short-term mortality in hip fracture patients.

In examining the effect of pre-fracture ambulatory status,
we found almost no increase in mortality between individuals
who are independent, those who mobilise with one aid or two
aids. However, previous studies have seen that those who
ambulate with a device do have higher mortality and it has been
hypothesised that this may be due to the patient’s inability to
immediately bear weight post-operatively or may be a surrogate
for frailty [21]. We did, however, see mortality double in those
who are housebound. Previous study concerning those who are
housebound is limited. It is well documented that those who
have delay in getting out of bed have associated poor function
and increased mortality post-operatively [22]. Vochteloo et
al also showed that more than half of hip fracture patients do
not go on to regain full mobility in the first post-operative year
and that those who already have a lower pre-fracture mobility
have a higher risk of becoming immobile [23]. Therefore, if the
patient already had very limited mobility prior to the fracture,
they will very likely return to either a poor functional state or
a state of immobility which is known to increase mortality.
We also saw a significant one-year mortality of 72.7% in
those who were already immobile. That being said, our study
is limited as we only saw 11 patients with hip fractures who
were completely immobile which only equated to 1.6% of the
cases, of which 5 were managed non-operatively. Significant
immobility has previously been seen as an indicator for
conservative management; however, one study conducted
a prospective review of 3,515 patients with hip fractures of
whom 152 were immobile prior to the fracture [24]. 94% were
operatively managed and after one year 51% of patients were
still alive. Of the survivors, 54 had none or minimal pain in the
hip and 58 had the same residential status as before the fracture.
They concluded that immobility in patients with hip fracture is
uncommon and is not a valid reason for withholding surgical
treatment.



Many studies have focussed on those who live in institutions
vs those who do not, however, we know that several individuals
may be living in their own home and instead receive nursing
care there rather than in for example a nursing home. Our study
found increased mortality rate in patients living in nursing or
care homes on univariate analysis, however on multivariate
regression analysis we did not find this to be significant.

One key understanding regarding mortality risk in those who
suffer a hip fracture is to appreciate that each factor is providing
only a small piece of the puzzle. One single factor alone does
not confer any precise level of mortality for a patient but rather
their combination of factors. As such, when predicting mortality
in those who suffer hip fractures it is more useful to provide a
personalised score which combines known risk factors. Several
risk prediction models including The Nottingham Hip Fracture
Score have aimed to do exactly this [8]. The Shah Hip Fracture
Score has built on the work previously done and identified
some key characteristics missing from other prediction models
including Operated vs Non-Operated and mobility status. We
have identified age, sex, ambulatory status, ASA grade and non-
operative management as the key factors resulting in high 30
and 365-day mortality in our local population which aligns well
to the data seen in previous studies. We found non-operative
management and ASA grade 4 and 5 had the worst mortality.

We found age has a linear effect on mortality which can
roughly be calculated as “365-day Mortality ~ Age — 55”.

We devised a scoring system which shows almost a linear
relationship between Shah score and 365-day mortality rates.
We can ‘roughly’ say that for Shah Score 0-7, 30-day mortality
rate can be approximated to 1, 2, 6, 10, 20, 30, 40 and 80%
while the 365-day mortality rate can be approximated to 5, 15,
30, 40, 50, 60, 70, 100%. About 50% of the patients had a Shah
score of 0-1 and a further 30% had a score of 2.

We have also identified that fracture classification, treatment
method and anaesthesia type used had no significant bearing
on the observed mortality on univariate regression analysis
while time to surgery, residence type and AMTS score have no
bearing on mortality rates on multivariate analysis.

Highlights.

* The key factors influencing mortality rate in patients with hip
fractures are Age, Sex, ambulatory status, ASA grade and non-
operative management. Non-operative management and ASA
grade 4 and 5 have the worst effect on mortality.

* AMTS, residence type, Fracture classification, treatment
method, and anaesthesia type have no significant bearing on the
observed mortality. And the effect of time to surgery remains
unclear and needs further study in future.

» Age has a linear effect on mortality which can roughly be
calculated as “365-day Mortality ~ Age - 55”.

* The Shah score provides a practical tool for predicting both
30- and 365-day mortality following hip fracture.

Future research.

Future research must further evaluate the effect of Frailty
score and biochemical markers on 30- and 365-day mortality.
Time to surgery should be evaluated as an independent factor
in patients delayed due to logistic issues rather than for medical
optimisation.
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