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Abstract

Introduction: Socioeconomic deprivation is associated with multi‐morbidity and

frailty, but influence on hip fracture outcomes is poorly understood. The primary

aim was to investigate the association between deprivation and mortality, and

secondary aims were to assess the effects on: (i) age at presentation; (ii) inpatient

outcomes, and (iii) post‐discharge outcomes.

Method: This cohort study included all patients aged >50 years admitted with a hip

fracture to a high‐volume centre between 01 March 2020 and 20 November 2021.

Data were collected contemporaneously by specialist auditors and underwent

validation using live health records after 180 days follow‐up. Variables were de-

mographics including Scottish Index of Multiple Deprivation, injury and manage-

ment factors, and outcome measures including length of stay, discharge destination,

readmission, and mortality status at 180 days.

Results: There were 1822 patients of which 1306/1822 (72%) were female.

Deprivation was independently associated with younger age at hip fracture,

demonstrating a linear correlation with each deprivation level. The overall mean age

was 80.7 years (range 50–102), with the mean age in the most deprived group being

77.2 years (95% CI; 75.7–78.7) versus 82.8 years (95% CI; 82.0–83.5) in the least

deprived. Multivariate logistic regression showed no association between depriva-

tion and 30‐ or 180‐day mortality risk. Kaplan‐Meier survival analysis demonstrated

no difference between the most deprived versus least deprived (log‐rank,
p = 0.854). Deprivation had no influence on length of stay, discharge destination, or

COVID‐19 status, but deprived patients had an increased risk of readmission (OR

1.63, 95% CI [1.18–2.24]; p = 0.003).

Conclusion: Deprivation showed no linear correlation with early mortality risk

(within 180 days of injury), but it was associated with an earlier age at presentation

(the most deprived sustained a hip fracture 5.6 years earlier than the least deprived)

which may impact overall life expectancy. More deprived patients were more likely

to require further acute hospital admissions.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, pro-

vided the original work is properly cited.
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1 | INTRODUCTION

Over 70,000 patients are admitted to UK hospitals every year

following an acute hip fracture generating an estimated annual cost

to the health service exceeding £1.2 billion (Judge et al., 2016; Na-

tional Institute for Health and Care Excellence, n.d.). Outcomes

following hip fracture are poor with a recent meta‐analysis of Eu-

ropean countries demonstrating an average 1‐year mortality of 23%

(Downey et al., 2019). Hip fracture patients experience prolonged

admissions, with the UK average time in hospital following acute hip

fracture being 26 days, though significant regional variations are seen

(Currie et al., n.d.). Furthermore, re‐admissions to acute hospitals are

common and evidence suggests that these rates are increasing

(Department of Health and Social Care, n.d.). An understanding of the

factors associated with favourable outcomes is therefore important

to improve modifiable factors and mitigate the deleterious effects of

others in order to improve patient care.

With the benefit of national hip fracture registries, many factors

associated with poor outcomes are well understood. There is exten-

sive evidence demonstrating the association between adverse

outcome and patient‐related factors such as male sex, increased age,

frailty, co‐morbidity, the presence of cognitive impairment and de-

mentia, and communicable disease such as COVID‐19 (Clague

et al., 2002; Dailiana et al., 2013; Hall et al., 2022; Narula et al., 2020;

Neuman et al., 2017; Rostagno et al., 2016). Various service‐related
factors have also been demonstrated to be associated with poorer

outcomes including delayed time to theatre, hospital case‐volume, day

of admission, and adherence to national care standards (Farrow

et al., 2018, 2020, 2021; Metcalfe et al., 2019).

Social deprivation is not defined exclusively by poverty, but

rather a multitude of factors that prevent culturally normal in-

teractions between an individual and the rest of society. Previous

studies have demonstrated that social deprivation is associated with

poor health status and increased levels of multi‐morbidity and frailty,

and that frailty can be assessed as a useful metric during admissions

(Kay et al., 2022; Lang et al., 2009; Pathirana & Jackson, 2018). It is

therefore understandable that individuals in lower socioeconomic

groups are at increased risk of all‐cause mortality (Eames

et al., 1993). With regards to hip fracture, social deprivation is

associated with a higher incidence and a lower mean age at the time

of injury (Farahmand et al., 2000; Quah et al., 2011). Factors such as

multimorbidity, poor diet, physical inactivity, smoking and alcohol use

are all understood to negatively impact bone health and increase the

likelihood of sustaining a hip fracture (Bacon & Hadden, 2000; Far-

ahmand et al., 2000; Quah et al., 2011). Mortality has also been

shown to be higher in more deprived hip fracture patients, a recent

meta‐analysis reported a 14% increase in 1‐year mortality rate

following hip fracture in the most deprived areas compared to least

(Valentin et al., 2020).

The influence of deprivation on outcomes other than mortality

are poorly understood. Evidence regarding length of hospital stay and

re‐admission rates is limited and lacks consensus (Kristensen

et al., 2017; Patel et al., 2021; Quah et al., 2011; Smith et al., n.d.).

Less than 60% of all hip fracture patients return to their previous

residence and level of care following discharge from hospital (Deakin

et al., 2008), and factors associated with reduced ‘return to domicile’

rates include pre‐fracture health, functional status and cognitive

impairment (Nanjayan et al., 2014). However the effect of depriva-

tion on post‐injury performance status and return to admission

residence remains unquantified.

The primary aim of this study was to investigate the association

between social deprivation and mortality at 30 and 180 days

following hip fracture. Secondary aims were to assess the effects of

deprivation on: (i) age at presentation with hip fracture; (ii) inpatient

outcomes (COVID‐19 status during admission and length of stay),

and (iii) discharge outcomes (rate of readmission to acute hospital

settings and return to domicile).

2 | METHODS

2.1 | Data collection

The study included all patients aged over 50 years who were

admitted with a hip fracture to the Royal Infirmary of Edinburgh

during a 21‐month period (1 March 2020–30 November 2021). This

included all patients with an intracapsular or extracapsular fracture

involving the proximal femur until the distal limit of the sub-

trochanteric region (defined as 5 cm distal to the lesser trochanter). It

excluded patients with isolated fractures of the acetabulum, pubic

ramus, greater trochanter, and fractures around an existing implant.

Data were collected directly from health records and service

documentation by specialist local audit coordinators familiar with the

clinical condition and the study centre. The data were collected and

assessed for completeness by a senior analyst as part of the routine

activity of the Scottish Hip Fracture Audit (SHFA). These local SHFA

data were collated and validated by a study author (AJH) using live

electronic health records and cross‐referenced with an independent

dataset from the local International Multicentre Project Auditing

COVID‐19 in Trauma & Orthopaedics (IMPACT) Group (Hall

et al., 2021). All data were handled in accordance with the UK Cal-

dicott principles (‘The Caldicott Report’, 1999).

2.2 | Scottish Index of Multiple Deprivation

The Scottish Index of Multiple Deprivation (SIMD) is a relative

measure of socioeconomic deprivation (Introducing The Scottish Index

2 - KAY ET AL.
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of Multiple Deprivation 2016, 2016). This scoring system measures

deprivation across seven domains: current income, employment,

health, education, skills and training, housing, geographic access and

crime. Across Scotland, 6976 small areas termed ‘SIMD data zones’

are assigned scores using an assimilation of the seven measures of

deprivation, with each data zone containing an average population

of 760 people. Theses assimilated scores are then used to rank each

data zone nationally, with rank one representing the least deprived

area and rank 6976 the most deprived. The current study utilised

the updated SIMD rankings published in 2016. Quintiles were

derived using SIMD rank at a population level, with quintile one

representing the least deprived and five representing the most

deprived.

2.3 | Outcome measures

Acute length of stay was defined as the number of days between

initial presentation with a hip fracture and discharge from the acute

orthopaedic unit (or an acute unit of the equivalent level of care if the

patient was inpatient with another hospital specialty). Discharge

destination, readmission date and readmission specialty data were

obtained from the regionwide electronic health record system. Post‐
discharge functional outcome was calculated by comparing pre‐
fracture functional status level with functional status level

following discharge from inpatient care. Mortality was determined at

30 and 180 days following hip fracture presentation.

2.4 | Statistical analysis

IBM SPSS Statistics version 25 was used for statistical analysis (SPSS

Inc.). Data were assessed for normality and parametric tests where

appropriate. To assess the difference in mean between continuous

numerical variables (normally distributed) either an unpaired Stu-

dent's t‐test or a one‐way analysis of variance (ANOVA) was used.

Dichotomous variables were assessed using chi‐squared test to

assess difference between groups. Multivariate logistic regression

was used to assess SIMD quintile as an independent predictor of hip

fracture outcomes after adjusting for appropriate co‐variates. Simple

linear regression was used where appropriate to examine continuous

dependant variables. Kaplan‐Meier methodology was used to

examine the association between SIMD quintiles and survival. A p

value of <0.05 determined statistical significance.

3 | RESULTS

3.1 | Study cohort characteristics

The study cohort consisted of a total of 1822 patients who sus-

tained a hip fracture between 1 March 2020 and 30 November

2021. Seventy‐two percent (1306) of the cohort were female and

28% (516) were male. The mean age of the patient cohort was

80.7 years old (range 50–102), with males demonstrating a lower

mean age at the time of hip fracture (78.9 [SD 10.8] versus 81.4

[SD 9.7]; p < 0.00). The cohort was relatively affluent, with 33% in

the least deprived quintile versus 12% in the most deprived quin-

tile. The majority of patients (62.5%) were American Society of

Anaesthesiologists grade III (severe systemic disease). Overall, only

6.6% of the patient cohort contracted COVID during admission

(Table 1).

3.2 | Influence of deprivation on mortality at 30 and
180 days

Multivariate logistic regression adjusted for the co‐variates age and

sex demonstrated no significant difference in 30‐day mortality ac-

cording to SIMD quintile, while mortality at 180‐day demonstrated

a statistically significant reduction in mortality in the third quintile

compared to the least deprived (reference) quintile (OR 0.42, 95%

TAB L E 1 Case‐mix variables of the study cohort (n = 1822)

Case‐mix variable Total %

Sex

Male 516 28.3

Female 1306 71.7

Fracture type

Intracapsular 1046 57.4

Extracapsular 776 42.6

SIMD quartile

1 (least) 600 33.0

2 311 17.1

3 281 15.5

4 407 22.4

5 (most) 217 11.9

Missing 6 0.1

ASA grade

I 38 2.1

II 457 25.1

III 1138 62.5

IV 164 9.0

V 25 1.4

COVID during admission

No 1701 93.4

Yes 121 6.6

Abbreviations: ASA, American Society of Anaesthesiologists; SIMD,

Scottish Index of Multiple Deprivation.

KAY ET AL. - 3
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CI [0.27–0.64]; p < 0.00) (Table 2). Unadjusted analysis of mortality

using chi‐squared test revealed no statistical difference in 30‐day
mortality (p = 0.285) but did demonstrate significant difference in

180‐day mortality (p < 0.01) (Table 3). However, no linear corre-

lation between SIMD quintile and mortality at 180 days was seen

and there was no evidence to suggest greater mortality with

increased deprivation. Each one‐year increase in age was associ-

ated was an increased odds ratio of mortality at 30 and 180 days

(OR 1.05, 95% [1.03–1.07]; p < 0.00 and OR 1.06, 95% CI [1.05–

1.08]; p < 0.00, respectively). Male sex demonstrated increased

mortality odds ratio at 30 and 180 days (OR 2.13, 95% CI [1.47–

3.01]; p < 0.00 and OR 2.43, 95% CI [1.88–4.14]; p < 0.00,

respectively). Kaplan‐Meier survival analysis comparing the most

deprived two quintiles versus the least deprived two quintiles

demonstrated no statistically significant difference in survival over

the first 180 days following hip fracture (log‐rank [Mantel‐Cox]
p = 0.854) (Figure 1).

3.3 | Influence of deprivation on age at time of hip
fracture

The mean age at time of hip fracture demonstrated a stepwise

decline with each increase in deprivation quintile (ANOVA, p < 0.000)

(Table 4). The most deprived quintile had an average age of 77.2

(95% CI; 75.7–78.7), while the least deprived quintile had an average

age of 82.8 (95% CI; 82.0–83.5). Linear regression analysis adjusted

for sex demonstrated SIMD quintile to be a significant independent

predictor of age at time of hip fracture (Table 5). Those in the most

deprived SIMD quintile experienced their hip fracture 5.3 years

earlier than those in the least deprived quintile after adjusting for sex

(Figure 2).

3.4 | Influence of deprivation on early inpatient
outcomes

One‐way ANOVA examining length of acute hospital stay did not

demonstrate any significant difference between the SIMD quintiles

(ANOVA, p = 0.518). Multivariate logistic regression adjusted for the

co‐variates age and sex demonstrated no significant difference in

odds ratio of contracting COVID whilst an inpatient across the SIMD

quintiles, with the least deprived quintile serving as the reference

category (Table 6). No association was observed between either age

or sex and contracting COVID during admission (OR 1.01 [95% CI

0.99–1.04] and OR 0.98 [95% CI 0.60–1.59] respectively).

3.5 | Influence of deprivation on post‐discharge
outcomes

Multivariate logistic regression analysis adjusted for age and sex

demonstrated an increased odds ratio of readmission to an acute

hospital setting in the most deprived quintile compared to the least

deprived quintile (OR 1.63, 95% CI [1.18–2.24]; p = 0.003) (Table 7).

In those who were admitted directly from home (n = 1384) there was

no statistically significant difference in return to home rate according

to SIMD quintile when adjusting for age and sex (Table 7). Increasing

age was associated with reduced likelihood of returning to home on

discharge (OR 1.06, 95% CI [1.05–1.08]; p < 0.00).

TAB L E 2 Multivariate logistic regression analysis of SIMD quintile as a predictor of mortality at 30 and 180 days when adjusting for age

and sex

Demographic

30‐day mortality 180‐day mortality

Overall mortality

Odds ratio (95% CI) p value

Overall mortality

Odds ratio (95% CI) p valueAlive (n = 1691) Dead (n = 131) Alive (1480) Dead (n = 342)

SIMD

1 (least) 547 (91%) 53 (9%) Reference n/a 465 (78%) 135 (22%) Reference n/a

2 294 (95%) 17 (5%) 0.60 (0.34–1.08) 0.087 259 (83%) 52 (17%) 0.70 (0.49–1.08) 0.057

3 265 (94%) 16 (6%) 0.67 (0.37–1.20) 0.174 252 (90%) 29 (10%) 0.42 (0.27–0.64) 0.000

4 376 (92%) 31 (8%) 0.96 (0.60–1.54) 0.872 323 (79%) 84 (21%) 1.04 (0.76–1.43) 0.808

5 (most) 203 (94%) 14 (6%) 0.84 (0.45–1.56) 0.574 175 (81%) 42 (19%) 1.01 (0.67–1.52) 0.957

Missing 6 (100%) 0 (0%) n/a n/a 6 (100%) 0 (0%) n/a n/a

Age (mean, SD) 80.4 (10.1) 84.3 (9.7) 1.05 (1.03–1.07) <0.00 79.9 (10.1) 84.5 (9.1) 1.06 (1.05–1.08) <0.00

Sex

Female 1229 (94%) 77 (6%) Reference n/a 377 (73%) 139 (27%) Reference n/a

Male 462 (90%) 54 (10%) 2.13 (1.47–3.01) <0.00 1103 (85%) 203 (15%) 2.43 (1.88–3.14) <0.00

Note: p‐values represent Wald chi‐squared test.

Abbreviation: SIMD, Scottish Index of Multiple Deprivation.
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4 | DISCUSSION

The findings of this study demonstrate that socioeconomic depriva-

tion was associated with a younger age at hip fracture presentation,

with the mean age of the most deprived quintile being more than

5 years younger than the least deprived. Adjusting for age and sex,

socioeconomic deprivation was not independently associated with

increased mortality at 30 or 180 days following acute hip fracture.

While a reduction in mortality was seen in the middle deprivation

quintile at 180‐days, there was no linear correlation between

TAB L E 3 Chi‐squared analysis for
mortality at 30 and 180 days according
to SIMD quintile

30‐day mortality 180‐mortality

Alive Dead p‐value Alive Dead p‐value

SIMD

1 (least) 547 (91.2%) 53 (8.8%) 0.285 465 (77.5%) 135 (22.5%) 0.00

2 294 (94.5%) 17 (5.5%) 259 (83.3%) 52 (16.7%)

3 265 (94.3%) 16 (5.7%) 252 (89.7%) 29 (10.3%)

4 376 (92.4%) 31 (7.6%) 323 (79.4%) 84 (20.6%)

5 (most) 203 (93.5%) 14 (6.5%) 175 (80.6%) 42 (19.4%)

Total 1685 (92.8%) 131 (7.2%) 1474 (81.2%) 342 (18.8%)

Abbreviation: SIMD, Scottish Index of Multiple Deprivation.

F I GUR E 1 Kaplan‐Meier survival curve
analysis of the most deprived two quintiles
(blue) versus the least deprived two quintiles

(red) (log‐rank [Mantel‐Cox] p = 0.854)

TAB L E 4 Mean age at time of hip

fracture according to SIMD quintile

SIMD N Mean Std. deviation

95% confidence interval for

mean

p valueLower bound Upper bound

1 (least) 600 82.77 9.330 82.02 83.51 <0.000

2 311 81.50 9.447 80.45 82.56

3 281 80.29 9.432 79.18 81.40

4 407 79.38 10.726 78.34 80.43

5 (most) 217 77.18 11.096 75.70 78.66

Total 1816 80.74 10.075 80.28 81.20

Note: One‐way ANOVA (n = 1816).

Abbreviations: ANOVA, analysis of variance; SIMD, Scottish Index of Multiple Deprivation.
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deprivation and mortality. Readmission rates were higher in the most

deprived quintile compared to the least suggesting potential impli-

cations for the discharge planning of these patients. Other outcomes

such as length of acute hospital stay, return to home and rate of

COVID during admission were not seen to be influenced by socio-

economic deprivation.

The findings demonstrate a direct correlation between depriva-

tion quintile and age at the time of hip fracture, which is consistent

with existing literature, however the mean age difference of over

5 years between the most and least deprived quintiles was greater

than reported in previous studies (Clement et al., 2013; Quah

et al., 2011; Thorne et al., 2016). The increased difference in age

reported in this study aligns with recent data demonstrating that the

disparity in life expectancy between the most and least deprived is

widening (Bennett et al., 2018). Deprivation is known to be associ-

ated with increased frailty and reduced bone health due to multiple

factors including multimorbidity, poor diet, physical inactivity,

TAB L E 5 Linear regression model adjusted for sex and age at
time of hip fracture according to SIMD quintile (n = 1816)

Variable

Unstandardised
coefficients

Standardised
coefficients

p‐valueB Std. error Beta t

(Constant) 78.667 0.984 79.907 0.000

Sex (male) 2.300 0.514 0.103 4.470 0.000

SIMD

1 (least) Reference n/a n/a n/a n/a

2 −1.122 0.689 −0.042 −1.629 0.103

3 −2.271 0.713 −0.081 −3.185 0.001

4 −3.236 0.633 −0.134 −5.113 0.000

5 (most) −5.293 0.783 −0.170 −6.763 0.000

Note: Dependent variable: age.

Abbreviation: SIMD, Scottish Index of Multiple Deprivation.

F I GUR E 2 Line graph of mean age of hip
fracture according to Scottish Index of

Multiple Deprivation quintile (1 = least
deprived). Error bars represent 95%
confidence intervals

TAB L E 6 Multivariate logistic
regression analysis of SIMD quintile as a
predictor of contracting COVID during

admission when adjusting for age and
sex

Contracted COVID during
admission

Odds ratio (95% CI) p valueYes (121) No (1701)

SIMD

1 47 (8%) 553 (92%) Reference n/a

2 15 (5%) 296 (95%) 0.51 (0.24–1.01) 0.073

3 19 (7%) 262 (93%) 0.97 (0.52–1.82) 0.927

4 27 (7%) 380 (93%) 0.85 (0.47–1.52) 0.586

5 (most) 13 (6%) 204 (94%) 0.96 (0.47–1.94) 0.902

Missing 0 (0%) 6 (100%) n/a n/a

Age (mean, SD) 82.6 (9.1) 80.6 (10.1) 1.01 (0.99–1.04) 0.253

Sex

Female 83 (6%) 1223 (94%) Reference n/a

Male 38 (7%) 478 (93%) 0.98 (0.60–1.59) 0.936

Note: p values represent Wald chi‐squared test.

Abbreviation: SIMD, Scottish Index of Multiple Deprivation.
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smoking and alcohol, (Bacon & Hadden, 2000) such factors are likely

responsible for the association between deprivation and age at time

of hip fracture reported in this study and previous literature. Acute

hip fracture is regarded as a life‐limiting condition. Although this

study did not demonstrate a correlation between deprivation and

death within 180 days of injury, the substantially younger age at

which more deprived patients sustain a hip fracture compared to less

deprived patients may confer a greater risk of dying at an earlier age.

This may also indicate that more deprived hip fracture patients place

a higher demand on health and social care services from an earlier

age than more affluent patients, which provides useful insight into

post‐discharge care planning, counselling and service design.

Deprivation was not associated with increased mortality at 30 or

180 days following acute hip fracture in the study population. There

was a lower 180‐day mortality risk for patients in the middle

deprivation quintile compared to the least deprived quintile, although

this was an isolated significant finding and the authors do not

consider the data to demonstrate a linear correlation. These findings

differ from recent literature using similar methodology to examine

deprivation and hip fracture mortality. Two multicentred studies by

Thorne et al. (2016) and Patel et al. (2021) used the IMD to inves-

tigate the impact of deprivation on hip fracture mortality. Both au-

thors reported a statistically significant increase in mortality odds

ratio in the most deprived quintile compared to the least deprived. It

is possible the significantly larger sample size of these studies is

accountable for the difference in findings. Alternatively, as more

deprived patients experience their hip fracture at a younger age, the

exclusion of patients under 60‐years‐old in the study by Patel et al.

may introduce a selection bias. However, Thorne et al. included all

patients aged 18 and over and demonstrated a linear relationship

between deprivation quintile and hip fracture mortality. The authors

do accept that with 33% of patients in the least deprived quintile, this

may also have influenced our results. There have been other studies

using area‐based deprivation measures that have failed to demon-

strate a consistent correlation between deprivation and mortality.

Colais et al. (2013) saw increased 30‐day mortality in one of their

study periods but not the other, while Clement et al. (2013) did not

find any correlation between deprivation and mortality.

Patients in the most deprived quintile were at higher risk of re‐
admission to an acute hospital setting compared to the least deprived

quintile, which is consistent with existing evidence (Patel et al., 2021).

Only the most deprived quintile was at heightened risk of read-

mission, which suggests that services should be focussed to support

this group in order to reduce the disparity in post‐discharge out-

comes and associated morbidity. There was no influence of depri-

vation on return to domicile following hip fracture for patients

admitted from their own home. As far as the authors are aware, there

have been no previous studies examining the influence of deprivation

on return to home or change of residence on discharge. The analysis

examined change in discharge residence only in those admitted from

home for two reasons. Firstly, patients that lose their ability to live

independently result in the greatest increase in demand on health

and social care services, and secondly due to challenges in comparing

levels of dependency and care needs accurately.

A limitation of this study is the relatively modest sample size

compared to other research examining the impact of social depri-

vation hip fracture outcomes. Secondly, the current cohort was

relatively affluent, with 33% of the cohort within the least deprived

SIMD quintile. A future direction for this work is to combine data

from multiple regions to include a larger sample that is even more

generalisable to the wider population. The SIMD was used in the

present study to examine deprivation. However, it could be argued

TAB L E 7 Multivariate logistic regression analysis of SIMD quintile as a predictor readmission to an acute hospital (n = 1821) and return
to home (n = 1284) when adjusting for age and sex

Readmitted during study
period (n = 1821)

Odds ratio (95% CI) p value

Returned to home on
discharge (n = 1384)

Odds ratio (95% CI) p valueYes (735) No (1087) Yes (531) No (853)

SIMD

1 (least) 222 (37%) 378 (63%) Reference n/a 175 (41%) 254 (59%) Reference n/a

2 129 (41%) 182 (59%) 1.21 (0.92–01.60) 0.179 88 (37%) 151 (63%) 0.86 (0.61–1.20) 0.372

3 118 (42%) 163 (58%) 1.24 (0.93–1.66) 0.143 78 (34%) 151 (66%) 0.815 (0.58–1.15) 0.245

4 161 (40%) 246 (60%) 1.13 (0.87–1.46) 0.371 127 (41%) 183 (59%) 1.218 (0.89–1.66) 0.215

5 (most) 105 (48%) 112 (52%) 1.63 (1.18–2.24) 0.003 61 (36%) 110 (64%) 1.10 (0.74–1.62) 0.641

Missing 0 (0%) 6 (100%) n/a n/a 2 (33%) 4 (67%) n/a n/a

Age (mean, SD) 80.8 (9.2) 80.7 (10.6) 1.00 (0.99–1.01) 0.519 77.4 (10.4) 82.9 (9.1) 1.06 (1.05–1.08) 0.000

Sex

Female 526 (40%) 780 (60%) Reference n/a 381 (38%) 617 (62%) Reference n/a

Male 209 (41%) 307 (59%) 1.00 (0.81–1.23) 0.982 150 (39%) 236 (61%) 1.22 (0.95–1.57) 0.128

Note: p‐values represent Wald chi‐squared test.

Abbreviation: SIMD, Scottish Index of Multiple Deprivation.
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that individual measures of deprivation (such as education, income,

and employment) are more specific to the individual compared to

area‐based measures, but the SIMD is valid, well‐recognised, and can

be applied readily to other research and clinical settings.

5 | CONCLUSION

Although socioeconomic deprivation was not independently associ-

ated with increased mortality within 180 days of acute hip fracture,

the significantly lower age at which deprived patients sustain their

hip fracture may confer a greater risk of dying at an earlier age.

Readmission rates were higher in the most deprived quintile, but

return to independent living, COVID‐19 status during admission, and

length of stay were not influenced by deprivation.

AUTHOR CONTRIBUTIONS

Robert S. Kay: first author, Research idea, data analysis, writing

manuscript. Read and approved the final manuscript. Andrew J. Hall:

Research idea, writing manuscript. Read and approved the final

manuscript. Andrew D. Duckworth: Writing manuscript. Read and

approved the final manuscript. Nick D. Clement: Research idea, data

analysis, writing manuscript. Read and approved the final manuscript.

ACKNOWLEDGEMENTS

No financial support was sought for this research.

CONFLICT OF INTEREST

All authors declare that they have no conflicts of interest with

regards to this work.

DATA AVAILABILITY STATEMENT

The datasets used and/or analysed during the current study are

available from the corresponding author on reasonable request.

ETHICS STATEMENT

This work was performed as part of the larger IMPACT Audit where

all data was collected by clinicians or specialist hip fracture audit

coordinators in accordance with UK Caldicott principles. Data anal-

ysis was conducted with the oversight of the Scottish Hip Fracture

Audit Research Group. The study received local quality improvement

committee approval and no external funding was received.

ORCID

Robert S. Kay https://orcid.org/0000-0003-4192-7104

Andrew J. Hall https://orcid.org/0000-0002-4582-8368

REFERENCES

Bacon, W. E., & Hadden, W. C. (2000). Occurrence of hip fractures and

socioeconomic position. Journal of Aging and Health, 12(2), 193–203.
https://doi.org/10.1177/089826430001200203

Bennett, J. E., Pearson‐Stuttard, J., Kontis, V., Capewell, S., Wolfe, I., &

Ezzati, M. (2018). Contributions of diseases and injuries to widening

life expectancy inequalities in England from 2001 to 2016: A

population‐based analysis of vital registration data. The Lancet Public
Health, 3(12), e586–e597. https://doi.org/10.1016/S2468‐2667(18)
30214‐7

Clague, J. E., Craddock, E., Andrew, G., Horan, M. A., & Pendleton, N.

(2002). Predictors of outcome following hip fracture. Admission time

predicts length of stay and in‐hospital mortality. Injury, 33(1), 1–6.
https://doi.org/10.1016/S0020‐1383(01)00142‐5

Clement, N. D., Green, K., Murray, N., Duckworth, A. D., McQueen,

M. M., & Court‐Brown, C. M. (2013). Undisplaced intracapsular hip

fractures in the elderly: Predicting fixation failure and mortality. A

prospective study of 162 patients. Journal of Orthopaedic Science,
18(4), 578–585. https://doi.org/10.1007/s00776‐013‐0400‐7

Colais, P., Agabiti, N., Fusco, D., Pinnarelli, L., Sorge, C., Perucci, C. A., &

Davoli, M. (2013). Inequality in 30‐day mortality and the wait for

surgery after hip fracture: The impact of the regional health care

evaluation program in Lazio (Italy). International Journal for Quality in
Health Care, 25(3), 239–247. https://doi.org/10.1093/intqhc/mzs082

Currie, C., Fleming, S., Partridge, M., Plant, F., Wakeman, R., & Williams, A.

(n.d.). The National Hip Fracture Database National Report 2010.

https://www.nhfd.co.uk/20/hipfracturer.nsf/c9a99d2f189bd1be80

25875b0059f78d/7de8dac5ec3b468980257d4f005188f2/$FILE/

NHFD2010Report.pdf

Dailiana, Z., Papakostidou, I., Varitimidis, S., Michalitsis, S., Veloni, A., &

Malizos, K. (2013). Surgical treatment of hip fractures: Factors

influencing mortality. Hippokratia, 17(3), 252–257.
Deakin, D. E., Wenn, R. T., & Moran, C. G. (2008). Factors influencing

discharge location following hip fracture. Injury, 39(2), 213–218.
https://doi.org/10.1016/j.injury.2007.07.012

Department of Health and Social Care. (n.d.). The NHS Information Centre

(2013) Emergency readmissions 2010–11 summary. https://www.

gov.uk/government/publications/emergency‐readmissions‐data
Downey, C., Kelly, M., & Quinlan, J. F. (2019). Changing trends in the

mortality rate at 1‐year post hip fracture – A systematic review.

World Journal of Orthopedics, 10(3), 166–175. https://doi.org/10.

5312/wjo.v10.i3.166

Eames, M., Ben‐Shlomo, Y., & Marmot, M. G. (1993). Social deprivation and

premature mortality: Regional comparison across England. BMJ,
307(6912), 1097–1102. https://doi.org/10.1136/bmj.307.6912.1097

Farahmand, B. Y., Persson, P. G., Michaëlsson, K., Baron, J. A., Parker,

M. G., & Ljunghall, S., & Swedish Hip Fracture Group. (2000). Socio-

economic status, marital status and hip fracture risk: A population‐
based case‐control study. Osteoporosis International, 11(9), 803–808.
https://doi.org/10.1007/s001980070060

Farrow, L., Hall, A., Aucott, L., Holt, G., & Myint, P. K. (2020). Does quality

of care in hip fracture vary by day of admission? Archives of Osteo-
porosis, 15(1), 52. https://doi.org/10.1007/s11657‐020‐00725‐4

Farrow, L., Hall, A., Wood, A. D., Smith, R., James, K., Holt, G., Hutchison,

J., & Myint, P. K. (2018). Quality of care in hip fracture patients: The

relationship between adherence to national standards and improved

outcomes. Journal of Bone and Joint Surgery American Volume, 100(9),
751–757. https://doi.org/10.2106/JBJS.17.00884

Farrow, L., Hall, A. J., Ablett, A. D., Johansen, A., & Myint, P. K. (2021). The

influence of hospital‐level variables on hip fracture outcomes. The
Bone & Joint Journal, 103‐B(10), 1627–1632. https://doi.org/10.

1302/0301‐620X.103B10.BJJ‐2021‐0461.R1
Hall, A. J., Clement, N. D., MacLullich, A. M. J., White, T. O., & Duckworth,

A. D. (2021). IMPACT‐Scot 2 report on COVID‐19 in hip fracture

patients. The Bone & Joint Journal, 103‐B(5), 888–897. https://doi.
org/10.1302/0301‐620X.103B.BJJ‐2020‐2027.R1

Hall, A. J., Clement, N. D., Ojeda‐Thies, C., Ojeda‐Thies, C., MacLullich,

A. M., Toro, G., Johansen, A., White, T. O., Duckworth, A. D., Abu‐
Rajab, R., Abugarja, A., Adam, K., Aguado Hernandez, H. J., Ames-

tica Lazcano, G., Anderson, S., Ansar, M., Antrobus, J., Aragon Achig,

E. J., Archunan, M., … Zurron Lobato, M. (2022). IMPACT‐Global Hip

8 - KAY ET AL.

 15570681, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.1711 by U
niversity O

f E
dinburgh, W

iley O
nline L

ibrary on [11/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0003-4192-7104
https://orcid.org/0000-0003-4192-7104
https://orcid.org/0000-0002-4582-8368
https://orcid.org/0000-0002-4582-8368
https://doi.org/10.1177/089826430001200203
https://doi.org/10.1016/S2468-2667(18)30214-7
https://doi.org/10.1016/S2468-2667(18)30214-7
https://doi.org/10.1016/S0020-1383(01)00142-5
https://doi.org/10.1007/s00776-013-0400-7
https://doi.org/10.1093/intqhc/mzs082
https://www.nhfd.co.uk/20/hipfracturer.nsf/c9a99d2f189bd1be8025875b0059f78d/7de8dac5ec3b468980257d4f005188f2/$FILE/NHFD2010Report.pdf
https://www.nhfd.co.uk/20/hipfracturer.nsf/c9a99d2f189bd1be8025875b0059f78d/7de8dac5ec3b468980257d4f005188f2/$FILE/NHFD2010Report.pdf
https://www.nhfd.co.uk/20/hipfracturer.nsf/c9a99d2f189bd1be8025875b0059f78d/7de8dac5ec3b468980257d4f005188f2/$FILE/NHFD2010Report.pdf
https://doi.org/10.1016/j.injury.2007.07.012
https://www.gov.uk/government/publications/emergency-readmissions-data
https://www.gov.uk/government/publications/emergency-readmissions-data
https://doi.org/10.5312/wjo.v10.i3.166
https://doi.org/10.5312/wjo.v10.i3.166
https://doi.org/10.1136/bmj.307.6912.1097
https://doi.org/10.1007/s001980070060
https://doi.org/10.1007/s11657-020-00725-4
https://doi.org/10.2106/JBJS.17.00884
https://doi.org/10.1302/0301-620X.103B10.BJJ-2021-0461.R1
https://doi.org/10.1302/0301-620X.103B10.BJJ-2021-0461.R1
https://doi.org/10.1302/0301-620X.103B.BJJ-2020-2027.R1
https://doi.org/10.1302/0301-620X.103B.BJJ-2020-2027.R1
https://orcid.org/0000-0003-4192-7104
https://orcid.org/0000-0002-4582-8368


Fracture Audit: Nosocomial infection, risk prediction and prognos-

tication, minimum reporting standards and global collaborative

audit: Lessons from an international multicentre study of 7, 090

patients conducted in 14 nations during the COVID‐19 pandemic.

The Surgeon. https://doi.org/10.1016/j.surge.2022.02.009
Introducing The Scottish Index of Multiple Deprivation 2016. (2016).

https://digital.nls.uk/pubs/scotgov/2016/9781786524171.pdf

Judge, A., Kassim Javaid, M., Leal, J., Hawley, S., Drew, S., Sheard, S., Prieto‐
Alhambra, D., Gooberman‐Hill, R., Lippett, J., Farmer, A., Arden, N.,

Gray, A., Goldacre, M., Delmestri, A., & Cooper, C. (2016). Models of

care for the delivery of secondary fracture prevention after hip

fracture: A health service cost, clinical outcomes and cost‐
effectiveness study within the South Central Region. Health Ser-
vices and Delivery Research, 4(28), 1–170. https://doi.org/10.3310/
hsdr04280

Kay, R. S., Hughes, M., Williamson, T. R., Hall, A. J., Duckworth, A. D., &

Clement, N. D. (2022). The Clinical Frailty Scale can be used retro-

spectively to assess the frailty of patients with hip fracture: A vali-

dation study. European Geriatric Medicine, 13(5), 1101–1107. https://
doi.org/10.1007/s41999‐022‐00686‐6

Kristensen, P. K., Thillemann, T. M., Pedersen, A. B., Søballe, K., & Johnsen,

S. P. (2017). Socioeconomic inequality in clinical outcome among hip

fracture patients: A nationwide cohort study. Osteoporosis Interna-
tional, 28(4), 1233–1243. https://doi.org/10.1007/s00198‐016‐
3853‐7

Lang, I. A., Hubbard, R. E., Andrew, M. K., Llewellyn, D. J., Melzer, D., &

Rockwood, K. (2009). Neighborhood deprivation, individual socio-

economic status, and frailty in older adults. Journal of the American
Geriatrics Society, 57(10), 1776–1780. https://doi.org/10.1111/j.

1532‐5415.2009.02480.x
Metcalfe, D., Zogg, C. K., Judge, A., Perry, D. C., Gabbe, B., Willett, K., &

Costa, M. L. (2019). Pay for performance and hip fracture outcomes:

An interrupted time series and difference‐in‐differences analysis in

England and Scotland. The Bone & Joint Journal, 101‐B(8), 1015–1023.
https://doi.org/10.1302/0301‐620X.101B8.BJJ‐2019‐0173.R1

Nanjayan, S. K., John, J., Swamy, G., Mitsiou, K., Tambe, A., & Abuzakuk, T.

(2014). Predictors of change in ‘discharge destination’ following

treatment for fracture neck of femur. Injury, 45(7), 1080–1084.

https://doi.org/10.1016/j.injury.2014.02.005

Narula, S., Lawless, A., D’Alessandro, P., Jones, C. W., Yates, P., & Seymour,

H. (2020). Clinical Frailty Scale is a good predictor of mortality after

proximal femur fracture: A cohort study of 30‐day and one‐year
mortality. Bone & Joint Open, 1(8), 443–449. https://doi.org/10.

1302/2633‐1462.18.BJO‐2020‐0089.R1
National Institute for Health and Care Excellence. (n.d.). Hip fracture in

adults. NICE quality standard. https://www.nice.org.uk/guidance/

qs16/documents/draft‐quality‐standard‐2

Neuman, M. D., Silber, J. H., Passarella, M. R., & Werner, R. M. (2017).

Comparing the contributions of acute and postacute care facility

characteristics to outcomes after hospitalization for hip fracture.

Medical Care, 55(4), 411–420. https://doi.org/10.1097/MLR.000000

0000000664

Patel, R., Bhimjiyani, A., Ben‐Shlomo, Y., & Gregson, C. L. (2021). Social

deprivation predicts adverse health outcomes after hospital admis-

sion with hip fracture in England. Osteoporosis International, 32(6),
1129–1141. https://doi.org/10.1007/s00198‐020‐05768‐4

Pathirana, T. I., & Jackson, C. A. (2018). Socioeconomic status and multi-

morbidity: A systematic review and meta‐analysis. Australian & New
Zealand Journal of Public Health, 42(2), 186–194. https://doi.org/10.
1111/1753‐6405.12762

Quah, C., Boulton, C., & Moran, C. (2011). The influence of socioeconomic

status on the incidence, outcome and mortality of fractures of the

hip. The Journal of Bone and Joint Surgery. British Volume, 93(6),
801–805. https://doi.org/10.1302/0301‐620X.93B6.24936

Rostagno, C., Buzzi, R., Campanacci, D., Boccacini, A., Cartei, A., Virgili, G.,

Belardinelli, A., Matarrese, D., Ungar, A., Rafanelli, M., Gusinu, R., &

Marchionni, N. (2016). In hospital and 3‐month mortality and func-

tional recovery rate in patients treated for hip fracture by a multi-

disciplinary team. PLoS One, 11(7), e0158607. https://doi.org/10.
1371/journal.pone.0158607

Smith, P., Ariti, C., & Bardsley, M. (n.d.). Focus on hip fracture. Trends in

emergency admissions for fractured neck of femur, 2001 to 2011.

The Caldicott Report. (1999). IHRIM, 40(2), 17–19.
Thorne, K., Johansen, A., Akbari, A., Williams, J. G., & Roberts, S. E. (2016).

The impact of social deprivation on mortality following hip fracture in

England andWales: A record linkage study.Osteoporosis International,
27(9), 2727–2737. https://doi.org/10.1007/s00198‐016‐3608‐5

Valentin, G., Pedersen, S. E., Christensen, R., Friis, K., Nielsen, C. P., Bhim-

jiyani, A., Gregson, C. L., & Langdahl, B. L. (2020). Socio‐economic in-

equalities in fragility fracture outcomes: A systematic review and

meta‐analysis of prognostic observational studies. Osteoporosis In-
ternational, 31(1), 31–42. https://doi.org/10.1007/s00198‐019‐
05143‐y

How to cite this article: Kay, R. S., Hall, A. J., Duckworth, A.

D., & Clement, N. D. (2022). Socioeconomically‐deprived
patients suffer hip fractures at a younger age and require

more hospital admissions, but early mortality risk is

unchanged: The IMPACT Deprivation Study. Musculoskeletal

Care, 1–9. https://doi.org/10.1002/msc.1711

KAY ET AL. - 9

 15570681, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

sc.1711 by U
niversity O

f E
dinburgh, W

iley O
nline L

ibrary on [11/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.surge.2022.02.009
https://digital.nls.uk/pubs/scotgov/2016/9781786524171.pdf
https://doi.org/10.3310/hsdr04280
https://doi.org/10.3310/hsdr04280
https://doi.org/10.1007/s41999-022-00686-6
https://doi.org/10.1007/s41999-022-00686-6
https://doi.org/10.1007/s00198-016-3853-7
https://doi.org/10.1007/s00198-016-3853-7
https://doi.org/10.1111/j.1532-5415.2009.02480.x
https://doi.org/10.1111/j.1532-5415.2009.02480.x
https://doi.org/10.1302/0301-620X.101B8.BJJ-2019-0173.R1
https://doi.org/10.1016/j.injury.2014.02.005
https://doi.org/10.1302/2633-1462.18.BJO-2020-0089.R1
https://doi.org/10.1302/2633-1462.18.BJO-2020-0089.R1
https://www.nice.org.uk/guidance/qs16/documents/draft-quality-standard-2
https://www.nice.org.uk/guidance/qs16/documents/draft-quality-standard-2
https://doi.org/10.1097/MLR.0000000000000664
https://doi.org/10.1097/MLR.0000000000000664
https://doi.org/10.1007/s00198-020-05768-4
https://doi.org/10.1111/1753-6405.12762
https://doi.org/10.1111/1753-6405.12762
https://doi.org/10.1302/0301-620X.93B6.24936
https://doi.org/10.1371/journal.pone.0158607
https://doi.org/10.1371/journal.pone.0158607
https://doi.org/10.1007/s00198-016-3608-5
https://doi.org/10.1007/s00198-019-05143-y
https://doi.org/10.1007/s00198-019-05143-y
https://doi.org/10.1002/msc.1711

	Socioeconomically‐deprived patients suffer hip fractures at a younger age and require more hospital admissions, but early m ...
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Data collection
	2.2 | Scottish Index of Multiple Deprivation
	2.3 | Outcome measures
	2.4 | Statistical analysis

	3 | RESULTS
	3.1 | Study cohort characteristics
	3.2 | Influence of deprivation on mortality at 30 and 180 days
	3.3 | Influence of deprivation on age at time of hip fracture
	3.4 | Influence of deprivation on early inpatient outcomes
	3.5 | Influence of deprivation on post‐discharge outcomes

	4 | DISCUSSION
	5 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT


