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Abstract

Background

Rates of emergency readmission within 30-days of discharge vary between hospitals, and are widely
used as a marker of poor outcome. However, the factors associated with this are incompletely
understood. This study aimed to investigate patient, medical, and surgical factors associated with 30-
day readmission following hip fracture at an urban trust in the West Midlands, England.

Methods

In a retrospective observational cohort study of people aged =65 years presenting to a large hospital
trust in England (2019-24) we used Chi-squared or Fisher’s exact tests for categorical variables, and
Kruskal—-Wallis tests for continuous variables to understand univariable associations with 30-day
readmission. We also investigated patient-level, medical, and surgical factors associated with 30-day
readmission tested using multivariable logistic regression.

Results

Of 5,999 patients with hip fracture over 5 years, 5,524 (92%) survived to discharge; 1,079 (19.5%) of
whom were readmitted within 30-days. Half (51%) were readmitted under medical specialties, and only
5% to trauma and orthopaedics. Pneumonia was the commonest reason (629 patients; 58%). After
adjusting for relevant covariates, several factors remained independently associated with readmission.
Men were 30% more likely to be readmitted (OR 1.28; 95% CI 1.11-1.49). A very similar increase in risk
was seen for: white patients compared with unknown ethnicity as coded (OR 1.33,95% CI 1.08-1.67,p =
0.011); those with severe frailty (using Hospital Electronic Record Frailty Index) (OR 1.3, p=0.007);
cardiac disease (congestive heart failure (OR 1.39,95% Cl 1.16-1.67, p < 0.001) and cardiac arrhythmias
(OR 1.22,95% CI 1.05-1.42, p = 0.009), and low serum albumin (OR 1.29 CI 1.12-1.48 p<0.001).

Conclusions

Most readmissions were for medical reasons, and this is reflected by the association between
readmission and markers of frailty and cardiac disease. The ‘surgical’ factors associated with
readmission may themselves be reflections of patient frailty. Early identification of high-risk patients and
robust discharge planning may avoid readmissions, but our results do not support hip fracture registries
using 30-day readmissions as a marker of surgical care quality.

Background

Hip fracture is a major health challenge in the UK. Around 80,000 hip fractures occur annually (1) with an
estimated cost of £2 billion to health and social care services (2). National audit data for England, Wales
and Northern Ireland demonstrates continued improvement in survival, with a 30-day mortality of 5.6% in
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2025 (3). However, there remains a considerable burden of readmission after hip fracture in the National
Health Service (NHS) (4) and this continues to present a significant challenge (5).

Early readmission is common in hip fracture in many global settings (between 10-19%) (4-7) and it is a
key metric across healthcare systems (8-11) including the National Health Service (NHS) (12).

The factors associated with 30-day readmission after an index admission for hip fracture are poorly
understood. Analysis of emergency readmissions will improve understanding of the reasons for
readmission and help develop strategies to address the problem (9).

Multiple patient and organisational factors have been implicated in readmission following hip fracture
admission (13, 5, 14). Systematic reviews identify age, male sex, higher American Society of
Anesthesiologists (ASA) classification at the time of index surgery, comorbidity burden, nutritional status
and frailty as important patient-level determinants of early return to hospital (15-17). The recent
REDUCE study examining organisational factors affecting readmission in English and Welsh hospitals
found higher rates were associated with busier emergency departments whereas factors such as
staffing (defined as a greater number of senior and/or resident doctors) had lower rates (5). Self-care,
individualised discharge planning and use of regional anaesthesia are also associated with lower
readmission rates following a hip fracture (18). Summary data from medical, surgical and geriatric
cohorts in the United States and United Kingdom estimate that an average of 27% of readmissions might
be avoidable, highlighting scope for targeted, evidence-based interventions (19). Although national level
data in England exists for readmission, substantial regional variation in age, ethnicity and socioeconomic
status means that local populations experience differing levels of risk and is incompletely understood.

Rationale and objective

This study looked the factors associated with 30-day hospital readmission following hip fracture at a
large urban hospital trust in the West-Midlands region of the United Kingdom.

Nationally care is delivered in line with National Institute for Health and Care Excellence (NICE)
guidelines for hip fracture (20), alongside the National Hip Fracture Database (NHFD) (3). The NHFD
drives compliance with NICE by monitoring performance and outcomes, promoting standardisation
across the health system and reducing unwarranted variation. In the West Midlands distinctive levels of
deprivation and ethnic diversity provide a unique setting to explore variations in outcomes (21). This
study forms part of a wider programme of funded research - the ARTHUR (Avoiding Readmission afTer
Hip fractURe) project (22); the qualitative findings show that 30 day readmission is a persistent,
multifactorial problem driven largely by medical complexity, gaps in post-discharge support, and system-
level pressures (23).

Methods
Study design and setting
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We conducted a retrospective observational cohort study using routine health care data. The study was
supported by PIONEER, a Health Data Research Hub in Acute Care affiliated with Health Data Research
UK.

The study hospital group, located in the West Midlands region of the UK, is one of the largest acute
tertiary hospital trusts in Europe delivering care for over 2.2 million patients, including approximately
1,300 patients with neck of femur fractures, every year. Using routinely collected electronic health record
data from January 1st 2019 to August 31st 2024, we extracted data to examine patient, surgical, and
medical characteristics linked to 30-day readmission from the health data hub (PIONEER).

Ethical approvals

Data curation and licensed access for this study were provided by PIONEER, with approval from the East
Midlands Derby Research Ethics Committee (REC reference: 20/EM/0158). PIONEER is approved to
analyse data without consent via section 251(20/CAG/0084). Patients were not included if they chose to
opt out of the use of their data for research via the NHS National Data Opt-Out (24) or if they chose to
opt out of PIONEER specifically; the full details of PIONEER operating guidelines can be found in the
published protocol (25). Suppression of results less than five was automatically applied to prevent
inadvertent patient identification in line with PIONEER standard processes.

Study population and data extraction

Records of patients aged = 65 years admitted with a diagnosis of hip fracture because of minimal (i.e.
falling from standing height) or no trauma during the study period using ICD-10 codes were included
(pathological fractures were excluded). Patients who died during their index admission were described
but excluded from subsequent readmission analyses.

Outcomes

The primary outcome was all-cause readmission within 30-days of discharge following the index hip
fracture admission. Reasons for readmission were identified using diagnostic codes and grouped into
medical or surgical admissions.

Statistical analysis

Data were summarised as counts and percentages for categorical variables, and as means (standard
deviation) or medians (interquartile range) for continuous variables, depending on distribution. Normality
was assessed visually using Q—Q plots and histograms. Univariable associations with 30-day
readmission were tested using Chi-squared or Fisher’s exact tests for categorical variables, and
Kruskal—-Wallis tests for continuous variables. All analyses were performed using R Statistical Software
(version 4.4.2; R Core Team, 2024). A p-value of < 0.05 was deemed as statistically significant. Missing
demographics were assigned to an unknown category, missing clinical variables were assumed to not be
present in terms of diagnoses or not done in terms of procedures, or tests.
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A multivariable logistic regression was created investigating factors associated with readmission within
30 days. Multicollinearity was evaluated using the variance inflation factor, laboratory tests were
categorised into above, below or within the normal range, and not undertaken. A subset of variables for
potential inclusion was chosen a priori based on expertise and a review of current literature. A backward
selection approach using p < 0.2 was then undertaken to identify the final model. Continuous variables
were included with and without transformation and categorised, and if the reduction in explained
variance using the categorised version was minimal this was then included in the model, due to ease of
interpretation.

Results

Between 1 January 2019 and 31 August 2024, a total of 5,999 patients aged 65 years and older were
admitted with a hip fracture. Of these, 475 patients (7.9%) died during their index admission and were
therefore excluded from the primary readmission analysis. 5,524 patients were eligible for inclusion, of
whom 1,079 were readmitted within 30 days of discharge, giving a 30-day readmission rate of 19.5%

(Fig. 1).

Figure 1: Depicts the average re-admission rate across the study period with seasonal variation. The period
mean (19.5% re-admission) is plotted as a red dashed line.

Patient demographics
Table 1 describes the cohort characteristics.

Though patients who were readmitted were predominantly women (67.5%), this is because women
account for 72.1% of index hip fractures. Men were more likely (22.8% vs 18.3%, p < 0.001) to be
readmitted than women. Readmitted patients were more likely to be frail, as assessed independently
using the HERFI score on their index admission (20.8% (severe) vs 15.7% (moderate) vs 13.3% (mild))
(Table 1). Readmitted patients were older with a median age of 85 years (IQR 79-90) compared with 84
years old (IQR 78-89) for those not re-admitted.
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Table 1

Patient Characteristics by cohort. Data presented as count (and percentage) and p-value is from a Chi-
square test, Continuous variable represented by median (Interquartile range) and p-value is from Kruskal
Wallis test. Bold values indicate a statistically significant result.

Characteristic Not readmitted within 30 Readmitted within 30 p-
days, N = 4445 days, N=1079 value
Age on admission 84.0 (78.0, 89.0) 85.0(79.0, 90.0) 0.003
Sex <
0.001
Female 3,254 (81.7%) 728 (18.3%)

Male 1,191 (77.2%) 351 (22.8%)

Ethnicity 0.037

White 3,632 (79.8%) 918 (20.2%)

Asian or Asian British 193 (82.5%) 41 (17.5%)

Black, Black British, 13 (68.4%) 6 (31.6%)

Caribbean or African

Any other ethnic group 35(85.4%) 6 (14.6%)

Not known 572 (84.1%) 108 (15.9%)

HERFI (Frailty) <
0.001

Robust 5 *

Mild 202 (86.7%) 31 (13.3%)

Moderate 876 (84.3%) 163 (15.7%)

Severe 3,359 (79.2%) 882 (20.8%)

Unknown * *

IMD quintile 0.4

1 (most deprived)*

1,547 (79.9%)

390 (20.1%)

2% 824 (80.5%) 200 (19.5%)
3 771 (79.4%) 200 (20.3%)
4 587 (82.4%) 125 (17.6%)

5 (least deprived)*

Unknown*

701 (81.9%)
15

155 (18.1%)
<5




Characteristic Not readmitted within 30 Readmitted within 30 p-
days, N = 4445 days, N=1079 value
Length of index stay (days) 15.7 (10.7, 23.7) 17.7 (11.5, 25.8) <
0.001

*small numbers less than 5 have been suppressed and remaining results rounded to nearest 5
Legend: IMD: Index of Multiple Deprivation; HERFI: [Hospital Electronic Record Frailty Index]

Ethnicity data extracted from the Electronic Health Record (EHR) was frequently incomplete therefore
interpretation of these results difficult. The ethnicity of 12.3% of the cohort was coded as “Not known”.

Ward-based assessments and comorbidities

Length of stay during the index admission was significantly longer for those who were subsequently
readmitted (median: 17.7 days (IQR 11.5-25.8) vs 15.7 days (IQR 10.7-23.7)).

Reduced post-operative mobility, as assessed during the index admission was associated with
readmission. Readmitted patients more often experienced two or more chronic conditions at the time of
their index admission. Pre-hip fracture co-morbidities - stroke, cardiovascular disease, renal disease,
depression and hospital-acquired infection during the index admission were all strongly associated with
readmission. Patients who were readmitted had significantly lower albumin, higher C-reactive protein,
higher Waterlow pressure ulcer risk score (26), higher Malnutrition Universal Screening Tool (MUST) (27)
scores (reflecting poorer nutritional status) and continence issues during their index admission
(Supplemental Tables 1 and 2).

Several factors did not appear associated with readmission including polypharmacy (use of more than
five prescribed medicines), dementia, diabetes, multiple sclerosis, anaemia, malignancy, smoking status,
and pressure ulcer grade (Supplemental Table 3).

Surgical factors

Patients receiving cemented implants were less likely to be readmitted than those receiving uncemented
implants (OR 0.83, p = 0.044) (Table 2). Patients who were subsequently readmitted had a longer length
of time from index admission to their hip fracture surgery (24.1 hours vs 20.5 hours, p = 0.002). Duration
of surgery, measured as time on operating table categorised in two-hour increments, was also
associated with readmission as shown in Table 2.

Table 2
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Table 2

Surgical Factors by cohort. Data presented as count (and percentage) and p-value is from a Chi-square test,
continuous variable represented by median (Interquartile range) and p-value is from Kruskal Wallis test.
Bold values indicate a statistically significant result. *Small numbers less than 5 have been suppressed and
remaining results rounded to neared 5

Characteristic Not readmitted within 30 Readmitted within 30 days, p-
days, N = 4445 N=1079 value

Procedure Type

DHS (Dynamic Hip 48 (77.4%) 14 (22.6%)

Screw)

Intramedullary Nail 205 (82.0%) 45 (18.0%)

Replacement

Uncemented 552 (78.7%) 149 (21.3%)

Hemiarthroplasty

Cemented 1,165 (81.5%) 264 (18.5%)

Hemiarthroplasty

Cement Usage 1,333 (82.1%) 290 (17.9%) 0.044
Time to surgery (hours) 20.5(10.7, 34.3) 24.1 (11.9,37.6) 0.002
Surgical Time on table* 0.036
Not recorded 843 (78.2%) 235(21.8%)

Up to 2 hours 3,445 (80.8%) 820 (19.2%)

2-6 hours 145 (87.9%) 20 (12.1%)

6 hours or more 10 <5

Readmission variables

The causes of readmission were predominantly medical rather than surgical. Most patients (51%) were
re-admitted under the care of medical specialties with only 5% being re-admitted to trauma &
orthopaedics. The median length of stay for readmissions was 8.9 days (IQR 2.3-16.9).

Emergency Department attendance was also common: 850 of the 1,079 readmitted patients came via
the Emergency Department, 730 (67.6%) attended the Emergency Department at least once during the
previous 30 days since discharge, 103 patients (9.5%) attended twice, and 17 patients (1.6%) attended
three times.

Multivariable analysis

After adjusting for relevant covariates, several factors remained independently associated with 30-day
readmission (Table 3). Men had 28% higher odds of readmission compared to females (OR 1.28, 95% ClI
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1.11-1.49, p < 0.001), and those with severe frailty as measured by the HERFI index had a 27% increased
readmission risk (OR 1.27,95% CI 1.07-1.52, p = 0.007). Cardiac co-morbidities, namely congestive
heart failure (OR 1.39,95% Cl 1.16-1.67, p<0.001) and cardiac arrhythmias (OR 1.22,95% CI 1.05-1.42,
p = 0.009) were also strongly associated with risk of readmission. Hypoalbuminaemia present on the last
blood test before discharge from the index admission, was linked to a 29% increased chance of
readmission (OR 1.29,95% CI 1.12-1.48, p < 0.001).

Due to missingness in coding we analysed ethnicity as White vs unknown ethnicity as has been done
previously (28). White patients had 33% higher odds of readmission than those with unknown ethnicity
(OR 1.33,95% C1 1.08-1.67,p =0.011).

The model’s overall discrimination was modest (C-statistic = 0.60), indicating limited utility for predicting
individual risk.

Table 3

Table 3

Multivariable Analysis — factors independently associated with 30-day readmission. Results of a
multivariable logistic regression looking at the factors associated with a readmission. Significant results
are bolded. OR: Odds ratio.

Aged over 85 OR (95%Cl) p-value

1.14 (0.99,1.31)  0.07
Male (vs Female) 1.28(1.11,1.49) <0.001
White vs (non-white) 1.15(0.85,1.59) 0.368
White vs (Unknown ethnicity) 1.33(1.08-1.67) 0.011
Severe HERFI (not severe) 1.27 (1.07,1.52)  0.007
Continence Not Recorded (vs complete/catheterised) 1.26 (1.06,1.50)  0.009
Urinary/faecal incontinence (vs complete/catheterised) 1.12(0.951.32) 0.184
Stroke 1.30(0.97,1.72) 0.069
Congestive Heart Failure 1.39(1.16,1.67) <0.001
Cardiac arrythmias 1.22(1.05,1.42) 0.009
Last Albumin below normal range of test (vs within normal range) 1.29(1.12,1.48) <0.001
Albumin not tested 1.50(0.74,2.85) 0.23

Discussion

We report a cohort of 5,524 patients aged 65 or older discharged following hip fracture surgery at a large
urban NHS Trust in the West Midlands, England. The 30-day readmission rate was 19.5%, which is higher
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than the national average (12.6%) (3) and lies at the upper end of estimates from other single-centre and
administrative data studies, that reported rates between 10-12% (4, 16). The West Midlands region
ranks among the most deprived in England and socio-economic deprivation is known to be associated
with readmission following hip fracture (29, 30). Our data mirrors findings (15-17) identifying
comorbidity burden, hypoalbuminaemia and frailty as important patient-level determinants of early return
to hospital.

Readmissions were predominantly for medical rather than surgical reasons. This could reflect the
susceptibility of hip-fracture patients to respiratory infection due to frailty-related immune dysfunction,
the physiological stress of trauma, and reduced mobility, which facilitates respiratory colonisation (31).
These risks are compounded by the high burden of viral and bacterial pathogens in hospital settings
(32). Established predictors of postoperative pneumonia such as advanced age, male sex, reduced
functional status, coronary heart disease, arrhythmia, delayed surgery, and low pre-operative serum
albumin (33) were associated with higher 30-day readmission in our cohort. Pneumonia has been
reported in 14% of readmissions after hip fracture in the US (34) and 18% in Denmark (35), perhaps
suggesting a disproportionately high burden of respiratory complications in our study which may reflect
an especially frail population, be the result of seasonal variation, or be sequelae from COVID which was
included in the study period.

Some factors associated with readmission, such as age, and sex, are not modifiable. Others offer
opportunities for improvement. While not predictive the multivariable regression model suggests that
severe frailty, congestive heart failure, cardiac arrhythmias, indeterminate continence status, and
hypoalbuminaemia were all independently associated with increased odds of readmission, which is
consistent with earlier work (15, 17, 36). Early identification of frailty and medical complexity, including
cardiac conditions, may support more proactive in-hospital assessment, discharge planning and
targeted post-discharge follow-up. The REDUCE study (5) examined potentially modifiable organisational
factors that could impact readmission- including pre-operative fluid management protocols, increased
non-consultant orthopaedic staffing, data monitoring on time between discharge and initiation of
community rehabilitation and having plans in place to reconfigure hip fracture services. These findings
align with our own by identifying known risk points in hip-fracture care, such as peri-operative
optimisation, and mobility which may be especially beneficial for frail patients who are vulnerable to
deconditioning as shown in the qualitative work from the ARTHUR study (23). The very small proportion
of patients who were readmitted under orthopaedic services (either due to wound complications or
further injury) underscores the importance of managing post-operative medical complications in the
early recovery period reinforcing the role of proactive orthogeriatric and multi-disciplinary support within
the index admission.

Surgical factors such as delays between admission and surgery, duration of surgery and the use of
uncemented hemiarthroplasty were linked to a higher risk of readmission. Our finding that surgical delay
was associated with readmission reinforces the case for prompt surgery, as emphasised by NICE CG124
(20). Patients with frailty may require longer for pre-operative optimisation, contributing to delays in
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reaching theatre, and they may also experience more time on the operating table once surgery begins.
Identification and correction of issues including cardiac arrhythmias, electrolyte abnormalities, pre-
existing anaemia, and fluid imbalance is therefore essential (37) as these factors are themselves
associated with a higher likelihood of postoperative readmission.

This data reported the use of uncemented hemiarthroplasty which may reflect ongoing clinical caution
among anaesthetists and surgeons, who sometimes avoid cementation in the frailest patients because
of concerns about the physiological stress associated with bone cement implantation syndrome.
Nevertheless, NICE guidance (20) recommends cemented fixation, citing superior functional outcomes
and lower reoperation and complication rates (38). These findings suggest that routine use of cemented
implants may contribute to improved short-term outcomes in the form of lower 30-day re-admission, and
they support highlighting uncemented surgery as a factor associated with increased readmission risk
(though this was not statistically significant in this analysis and prone to significant bias).

Across the variables associated with 30-day readmission, a consistent pattern has emerged in which
frailty appears to be the defining characteristic of patients who return to hospital. Most readmissions
were medical rather than surgical, with pneumonia accounting for over half of cases, reflecting the
susceptibility of frail, immobile patients to respiratory infection (39). Independent predictors of
readmission included severe frailty scores, cardiac comorbidity, and low serum albumin which are
markers of reduced physiological reserve. Male sex was also associated with higher readmission risk,
likely reflecting the fact that men who sustain hip fractures are likely frailer than women who sustain hip
fractures. Peri-operative factors such as delays to surgery, prolonged operative duration, and the use of
uncemented implants similarly point to greater clinical complexity and the need for more extensive
optimisation in frailer patients. Taken together, these findings indicate that frailty is a central feature
characterising those most likely to be readmitted.

A key strength of this study is the collection of routinely collected data from a centralised hip fracture
service serving a large diverse urban population. This allowed for capture of comprehensive non-
identifiable patient information of index admissions and readmission data. The retrospective design and
reliance on accuracy of administrative coding are limitations. Incomplete ethnicity data within electronic
health records was a constraint, preventing detailed analyses by ethnic group. This is a recognised
limitation of observational datasets derived from linked hospital records (28), with up to one in ten
patients in both primary and secondary care lacking recorded ethnicity (40). This is particularly relevant
in our setting, where 31% of the local population identify as Asian compared with 9.3% nationally, and
there are known ethnic differences in hip-fracture care and outcomes. For example, non-White patients
may experience lower short-term mortality following discharge, potentially reflecting differences in
social support or post-acute care pathways, although the underlying mechanisms remain unclear.
Without complete data, the ability to examine intersectional determinants of care and outcomes remains
limited.
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A final limitation of this study is that the analysis spans the COVID-19 pandemic years (2020-2023),
during which patterns of admission and readmission among older adults were atypical. COVID-19
introduced new reasons for hospital readmission while simultaneously placing unprecedented pressure
on hospitals to avoid non-essential returns to preserve bed capacity, which may have influenced clinical
decision-making and discharge planning. The study site was among the most heavily impacted NHS
trusts in England during the COVID-19 pandemic (41). These pandemic-related factors should be
considered when interpreting the findings.

Implications for practice and research

These results are exploratory and help to improve our understanding of the nature, and underlying
causes of readmission risk following hip fracture: highlighting that particular attention that future
research should place on frailty, cardiac disease, and poor nutrition, and early identification of medical
complexity. These results are not expected to change an individual patient’s care but provide a local
snapshot in a busy hip fracture service.

This data suggests that multidisciplinary models of orthogeriatric hip fracture care may be beneficial
when extended beyond the surgical ward with ongoing multi-disciplinary care in the community and
primary care settings as being beneficial.

This paper suggests that 30-day readmission after hip fracture is multi-factorial. In this cohort, 30-day
readmission is characterised as a marker of population frailty, and not as an indicator of hip-fracture
surgical quality. It is not recommended for its inclusion in hip fracture registries, which should prioritise
frailty measures, mortality, functional recovery and hip-fracture-specific process metrics. However, 30-
day readmission may retain value as a whole-hospital utilisation indicator of the broader frailty burden
within the population served. Improving routine local level data collection, especially around ethnicity
and functional assessments, will also be essential to understanding and addressing disparities in
outcomes.

Conclusion

This study highlights a high 30-day readmission rate following hip fracture surgery in an urban
population with most readmissions occurring for medical reasons. Readmission was associated with
both patient-level factors such as pre-existing frailty, cardiac comorbidities, and low albumin and surgical
factors including delayed surgery. Missing data, particularly around continence and ethnicity, may
obscure markers of wider systemic gaps. These results support the multidisciplinary model of
orthogeriatric hip fracture, and the need for care to extend beyond the surgical ward to ensure robust and
co-ordinated post-operative oversight.
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Figure 1

Depicts the average re-admission rate across the study period with seasonal variation. The period mean
(19.5% re-admission) is plotted as a red dashed line.
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