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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 (1st January 2016 and 31st 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 I. 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 

Factor and Class n 30-day 
mortality 

Odds Ratio (95% 
CI) p-value 365-day 

mortality
Odds Ratio (95% 
CI) p-value

Age
     60-69 75 1.30% 12%
     70-79 151 4.60% 17.20%
     80-89 322 8.10% 28.70%
     90-99 135 8.90% 37%
    100-106 6 0% 50%
    Less than 80 226 3.5% (8) 1(Reference) - 15.5% (35) 1(Reference) -
    80 and more 463 8.2% (32) 2.44 (1.12 – 5.31) 0.025 30.0% (139) 2.34 (1.55 – 3.53) <0.001
Sex
     Male 220 9.50% 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 3.9% (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% 1 (Reference) - 64.70% 1 (Reference) -

     Operative 655 5% 11.67 (5.37 – 
25.33) <0.001 23.20% 6.07 (2.93 – 

12.54) <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% 2.42 (1.23 – 4.78) 0.011 35.90% 1.84 (1.18 – 2.87) 0.007
Pre-Fracture 
Ambulatory Status
     Independent 257 18.20%
     One mobility aid 129 16.30%
     Two mobility aids 
or frame 55 18.20%

     Housebound 237 37.10%
     Bedbound 11 72.70%
    Mobile 441 1 (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 9.40% 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

Table 1. Factors and their associated 30 and 365-day mortality with univariate analysis.
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Independent Risk Factor β (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

Table 2. Multivariate Logistic Regression Analysis for 30-day mortality.

*Weight assigned based on univariate strength and clinical judgment.

Independent Risk Factor β 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 3. Multivariate Logistic Regression Analysis for 365-day mortality.

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

Table 4. Predicted 30 and 365-day mortality for Shah Score.

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. 

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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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 (β), a weighted score was 
constructed with a maximum possible score of 7.

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 
Odds Ratio (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 β 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: 

Figure 2. ROC Curves for 30- and 365-day mortality scores.

Figure 3. Predicted 30 and 365-day mortality rate (%) for Shah Score (0-7).
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•	 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 

[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.
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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.

Declaration.
There is no funding, there are no financial interests or other 

conflicts of interest and no copy-right issues. The work is 
original research not under consideration anywhere else.

REFERENCES
1. National Hip Fracture Database: https://www.nhfd.co.uk/20/
nhfdcharts.nsf/vwCharts/OverallPerformance
2. Downey C, Kelly M, Quinlan JF. Changing trends in the 
mortality rate at 1-year post hip fracture-a systematic review. 
World journal of orthopedics. 2019;10:166.
3. Cui Z, Feng H, Meng X, et al. Age-specific 1-year mortality 
rates after hip fracture based on the populations in mainland 
China between the years 2000 and 2018: a systematic analysis. 
Arch Osteoporos. 2019;14:55.
4. Smith T, Pelpola K, Ball M, et al. Pre-operative indicators for 
mortality following hip fracture surgery: a systematic review 
and meta-analysis. Age and Ageing. 2014;43:464-471.
5. Schnell S, Friedman SM, Mendelson DA, et al. The 1-year 
mortality of patients treated in a hip fracture program for elders. 
Geriatr Orthop Surg Rehabil. 2010;1:6-14.
6. Bui M, Nijmeijer WS, Hegeman JH, et al. Systematic review 
and meta-analysis of preoperative predictors for early mortality 
following hip fracture surgery. Osteoporos Int. 2024;35:561-
574.
7. Hao Y, Wang R, Chen Z, et al. One-year mortality risk in 
older individuals with femoral intertrochanteric fracture: a 
tertiary center in China. BMC Geriatr. 2024;24:544.
8. Nkanang B, Parker M, Parker E, et al. Perioperative mortality 
for patients with a hip fracture. Injury. 2017;48:2180-3.
9. Jensen JS. Determining factors for the mortality following 
hip fractures. Injury. 1984;15:411.
10. Smith T, Pelpola K, Ball M, et al. Pre-operative indicators 
for mortality following hip fracture surgery: a systematic review 
and meta-analysis. Age and ageing. 2014;43:464-71.
11. Schrøder HM, Erlandsen M. Age and sex as determinants of 
mortality after hip fracture: 3,895 patients followed for 2.5-18.5 
years. Journal of orthopaedic trauma. 1993;7:525-31.
12. Fox HJ, Pooler J, Prothero D, et al. Factors affecting the 
outcome after proximal femoral fractures. Injury. 1994;25:297-
300.
13. Fransen M, Woodward M, Norton R, et al. Excess mortality 
or institutionalization after hip fracture: men are at greater 
risk than women. Journal of the American Geriatrics Society. 
2002;50:685-90.
14. Trombetti A, Herrmann F, Hoffmeyer P, et al. Survival and 
potential years of life lost after hip fracture in men and age-
matched women. Osteoporosis International. 2002;13:731-7.
15. Aharonoff GB, Koval KJ, Skovron ML, et al. Hip fractures 
in the elderly: predictors of one year mortality. Journal of 
orthopaedic trauma. 1997;11:162-5.
16. Holt G, Smith R, Duncan K, et al. Gender differences in 
epidemiology and outcome after hip fracture: evidence from 
the Scottish Hip Fracture Audit. The Journal of bone and joint 
surgery. British volume. 2008;90:480-3.
17. White BL, Fisher WD, Laurin CA. Rate of mortality for 
elderly patients after fracture of the hip in the 1980's. The Journal 



159

of Bone and Joint Surgery. American Volume. 1987;69:1335-
40.
18. Xu BY, Yan S, Low LL, et al. Predictors of poor functional 
outcomes and mortality in patients with hip fracture: a systematic 
review. BMC Musculoskeletal Disorders. 2019;20:568.
19. Liu Y, Peng M, Lin L, et al. Relationship between American 
Society of Anesthesiologists (ASA) grade and 1-year mortality 
in nonagenarians undergoing hip fracture surgery. Osteoporosis 
International. 2015;26:1029-33.
20. Malik AT, Quatman-Yates C, Phieffer LS, et al. Factors 
Associated with Inability to Bear Weight Following Hip 
Fracture Surgery: An Analysis of the ACS-NSQIP Hip Fracture 
Procedure Targeted Database. Geriatric Orthopaedic Surgery & 
Rehabilitation. 2019;10:2151459319837481.

21. Siu AL, Penrod JD, Boockvar KS, et al. Early ambulation 
after hip fracture: effects on function and mortality. Archives of 
internal medicine. 2006;166:766-71.
22. Vochteloo AJ, Moerman S, Tuinebreijer WE, et al. More 
than half of hip fracture patients do not regain mobility in the 
first postoperative year. Geriatrics & Gerontology International. 
2013;13:334-41.
23. Hay D, Parker MJ. Hip fracture in the immobile patient. 
The Journal of Bone and Joint Surgery. British volume. 
2003;85:1037-9.
24. Moppett IK, Parker M, Griffiths R, et al. Nottingham Hip 
Fracture Score: longitudinal and multi-centre assessment. 
British Journal of Anaesthesia. 2012;109:546-50.


	Title

