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Abstract: Background: Rehabilitation after a hip fracture has long-term importance, prompting
some patients to utilise private services. Insufficient data regarding private rehabilitation in the UK
can cause ambiguity and potential problems for all involved. Aim: The present study, involving
patients with hip fractures rehabilitating in a private UK care setting, examined relationships between
length of stay (LoS), discharge destination (DD) and 12 predictor variables. Methods: The variables
included the retrospective measurement of the Functional Independence Measure. The variables
were informed by a literature review and patient and public involvement. Retrospective data from
the records of patients with hip fractures were utilised. Data were analysed using Spearman’s rho,
Mann–Whitney U, Kruskal–Wallis H and chi-squared tests as appropriate. Odds ratios, distribution
quartiles and survivor analysis were also utilised. Results: The median length of stay (LoS) was 20.5 days:
82% returned home, 6.5% died and 11.5% remained as long-term residents. Significant relationships
existed between LoS and age (p = 0.004), comorbidities (p = 0.001) and FIMadmission (p = 0.001). DD was
associated with age (p = 0.007), delirium (p = 0.018), comorbidities (p = 0.001) and both FIMpre-fracture

and FIMadmission (p = 0.000). Conclusions: Factors associated with length of stay were identified, but
further research incorporating multiple sites is required for greater predictor precision. Discharge
destination was evident by 90 days, facilitating long-term planning.

Keywords: hip fracture; length of stay; rehabilitation; discharge; delirium

1. Introduction

Hip fracture is the most common serious injury in older people [1], creating long-
lasting issues for patients and health services alike. Full recovery is uncommon, and
physical function often significantly and permanently declines [2,3]. In 2017, only 67.5% of
patients with a hip fracture returned to their original residence four months post-injury, and
9% were still immobile [4]. Recovery and independence improve with rehabilitation [5],
which should start on the first day post-surgery [6]. Without this, patients are slower to
discharge [7], less likely to walk independently or live at home after one year [8] and have
a greater risk of psychological issues [9] and mortality [10–12].

Within the UK, approximately 95% of hip fractures present to the National Health
Service (NHS) [13], with most remaining there for the full treatment process. Optimally,
rehabilitation should continue beyond the acute inpatient stage [14]. A limited number
of inpatient beds and long community delays [4] result in rehabilitation being based on
availability rather than patient requirements [15]. Recognising the importance of prompt,
continuous and accessible treatment [16,17], some patients take charge and choose private
rehabilitation services [17].

There is a wealth of hip fracture rehabilitation research and the factors influencing
it. Two studies even include private hospitals [18,19], but much of it is based on other
countries [20,21], which are difficult to compare with UK services. Research carried out
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in the UK tends to prioritise early recovery and is entirely NHS-based, causing some
potential problems:

(i) The evaluation of UK hip fracture treatment is based on incomplete data. In 2015,
only 57.3% patients with hip fractures had a rehabilitation record [15]. Patient charac-
teristics, including socioeconomic status, are associated with an increased risk of hip
fracture and might impact access to private rehabilitation [20]. Patients who utilise
private rehabilitation are recorded as being discharged into care, disregarding whether
they later return home [15]. These data are used by NHS commissioning groups to
determine the clinical/cost effectiveness of treatment, while the National Hip Fracture
Database also perform audits for service development recommendations. Incomplete
data may camouflage inefficiency, resulting in poor quality treatment and impaired
policy/management decisions.

(ii) Anecdotal evidence indicates that private rehabilitation processes are obscured, pri-
vate facilities may fail to appreciate the services required and new clients remain
ignorant of likely progress and costings, while staff and family struggle to set realistic
goals and/or meet discharge needs.

(iii) The understanding of patient perspectives remains limited [16]. Anecdotal evidence
shows that patients with hip fractures often expect a similar recovery experience to
patients with hip replacements and are disappointed when theirs is longer and less
restorative. Private patients’ chosen lengths of stay may reflect desirable treatment
times; possibly, NHS rehabilitation is too short for full treatment benefit, causing
greater long-term healthcare use [18].

The present study examined factors affecting the length of stay (LoS) and discharge
destination (DD) of patients with hip fractures in a private rehabilitation setting. The
purpose was to increase the evidence base of their treatment and facilitate discharge
planning and discuss the possible impact of private rehabilitation data on NHS figures.
LoS is a common outcome measure within healthcare research. For the UK Department of
Health, it represents local health service efficiency [1,22], with definable conditions, such as
hip fractures, used as LoS markers for inter-hospital comparisons [1]. Recent awareness that
reducing LoS is not always better for quality of care and long-term cost effectiveness [23]
has deprioritised it in national policies but, within rehabilitation, optimal LoS remains
a primary focus. This study used a single site to test the suitability of the independent
variables, measurement options and data collection methods, whilst reducing the effect of
extraneous variables related to individual facility characteristics, such as care culture [24].

2. Methods

This was a correlational study incorporating archival data, collected retrospectively
from the medical, nursing and physiotherapy records of 56 patients with hip fracture.
The study setting was a private elderly care facility (Hospital X) in Oxford, UK. At the
time, it had 40 single bedrooms, with approximately 12 for short-stay residents receiving
respite, rehabilitation or palliative care. Unusually for a care setting, it had an in-house
physiotherapy department.

2.1. Study Sample

The records of patients with hip fracture admitted between January 2012 and March
2019 were identified using the physiotherapy department’s admissions files. Data were
collected from 56 patient records; all records of patients with hip fractures from this period
were eligible.

Ethical approval was obtained from the University of Southampton. Access to the
records was granted by the Hospital’s Data Officer.
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2.2. Variables
Study Outcomes

Length of stay (LoS) was measured in calendar days. The LoS of long-stay patients
was set at 120 days to reflect recommended follow-up time by NHS Trusts, believing this to
be the usual recovery time and the point at which most patients may have moved on to
their long-term place of residence [15]. Patients who died within this time, whilst resident,
were recorded as long-term care, but with LoS equal to residency.

Discharge destination (DD) was categorised as either home or long-term care.

2.3. Independent Variables

To address the study objectives, data on 12 demographic, medical and physical vari-
ables were collected from each set of records. These variables were from a selection thought
to be potentially influential to LoS and/or DD, informed by a literature review and a
patient and public involvement (PPI) group discussion. Quantity was thought to be more
relevant than focusing on a few key variables. Variables were selected on the basis of data
availability and attempts were made to represent each of the 4 variable types thought to
be important for LoS prediction tools [22]. The following data were recorded: age, gen-
der, number of chronic comorbidities, delirium, type of fracture treatment, days between
fracture and surgery (latency), days between fracture and admission to hospital (acute
LoS), a Functional Independence Measure pre-fracture (FIMpre-fracture) and on admission
(FIMadmission), home support, stairs at home and number of physiotherapy sessions per
week. The Functional Independence Measure (FIM) is a physical ability measure, found to
be valid and reliable in many conditions and settings, including patients with hip fracture
in inpatient rehabilitation [25–27]. In the present study, only the motor component was
used, as cognitive data were unavailable.

2.4. Bias and Reliability

Various methods were employed to reduce bias and confirm reliability. The researcher
could not be blinded to outcome so, to mitigate this, LoS and DD were the last items
collected from the archival data. Confounders were inevitable, particularly as data were
collected from a 6.5-year period and surgery/acute care was at a range of hospitals. Their
influence was partially offset by including several variables.

The Functional Independence Measure (FIM) was scored retrospectively, as it was not
currently included in the initial assessment at the hospital. Self-reporting is thought to
be valid for populations without cognitive/communication deficits [28], particularly for
motor score, but retrospective scoring appears to be previously unvalidated. Therefore,
inter-rater and test–retest reliability tests using intraclass correlation coefficients (ICC)
were carried out, each using 6 patient records. As FIM’s 13 variables were individually
correlated, a minimum sample size of 3 was required [29]. The records were chosen
randomly, taking the first 6 from an Excel Rand()-shuffled dataset. Inter-rater agreement
was assessed between FIM scores of the researcher and 2 physiotherapy colleagues; the
test–retest scoring was performed by the researcher at a 3-month interval. An ICC > 0.8
indicating a very good agreement level [30] was required, and this was chosen to reflect
assumed ease of retrospective FIM scoring.

2.5. Statistical Methods

SPSS Version 25.0 (IBM, Armonk, NY, USA) was used for data analysis. Histograms
and Shapiro–Wilk tests showed that data were not normally distributed and, hence, me-
dian, ranges and non-parametric tests were utilised. Relationships were examined using
Spearman’s rho, Mann–Whitney U, Kruskal–Wallis H and chi-squared tests, as appropriate
for the data types. Using Mann–Whitney U to test a categorical outcome variable (DD)
against a continuous predictor variable (e.g., age) reverses the norm but effectively showed
predictor differences across the 2 DD groups.
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Further detail was gained using odds ratios, distribution quartiles and Kaplan–Meier
survivor analysis. Kaplan–Meier curves indicated the probability of not returning home,
depending on the predictor variable. Variables were divided using descriptive categories
(FIM scores/fracture treatment) or equal-width groups. Differences between curves, due to
being non-parallel and/or crossing, were tested using a Tyrone–Ware test and, if significant
(accepted at p = 0.05 ÷ number of factors), underwent pairwise log-rank comparisons.

3. Results
3.1. Sample Characteristics

Table 1 outlines the sample characteristics, including median and ranges. Of particular
relevance was that 82% returned home, following an average LoS of 20.5 days. Of the 28%
of men and 14% of women who did not return home, 33% (6.5% of the total) died within
the first 2 months and the rest remained as long-term residents.

Table 1. Characteristics of study sample.

Variable All Home (DD = 1) Long-Term Care (DD = 2)

Age, median (IQR) 87.0 86.0 (8) 92.5 (5.3)

Gender, n = male (%) 18 (29.5) 12 (66.7) 6 (50)

Comorbidities, median (IQR) 4.0 3.0 (2.25) 5.5 (3)

Delirium, n = Yes (%) 11 (18) 6 5

Fracture treatment, n (%)

Fixation 12 (19.7) 10 (20.4) 2 (16.7)

Mobile fixation 20 (32.8) 16 (32.7) 4 (33.3)

Arthroplasty 27 (44.3) 22 (44.9) 5 (41.7)

Conservative 2 (3.3) 1 (2.0) 1 (8.3)

Latency, median (IQR)
(days fracture to treatment) 1.0 (1.0) 1.0 (1.0) 2.0 (7.0)

LoSacute, median (IQR) 15.0 (10.5) 15.0 (9.5) 19.5 (25.5)

FIMpre-fracture, median (IQR) 88.0 (7.0) 89.0 (5.0) 81.0 (22.0)

FIMadmission, median (IQR) 61.0 (24.0) 62.0 (9.5) 46.0 (21.75)

FIM%change, median (IQR) 29.7 (11.7) 29.7 (11.1) 32.0 (30.1)

Home support, n (%)

Live-in 23 (37.7) 18 (36.7) 5 (41.7)

Visiting 28 (45.9) 23 (46.9) 5 (41.7)

Alone 9 (14.8) 8 (16.3) 1 (8.3)

Dependent spouse 1 (1.6) 0 (0.0) 1 (8.3)

Stairs, n = Yes (%) 36 (59.0) 29 (59.2) 7 (58.3)

Physio sessions/wk, median (IQR) 5 (2.0) 5 (2.0) 5 (1.75)

Length of stay (LoS), median (IQR) 22.0 (27.5) 20.0 (12.5) 182.0 (136.75)

Excellent agreement levels (ICC > 0.9) and small confidence intervals were achieved
between FIM scores in all cases except one, ICC = 0.726 (95% CI, 0.481–0.866), when an
electronic records system failure meant less information was available for the second
test–retest scoring.

3.2. Factors Affecting Length of Stay (LoS)

Significant, positive and moderate correlations existed between LoS and age (rs(61) = 0.365,
p = 0.004) and comorbidities (rs(61) = 0.332, p = 0.009), whilst LoS had significant negative
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relationships with FIMadmission (rs(61) = −0.414, p = 0.001) and FIM%change (rs(61) = −0.299,
p = 0.019). Surprisingly, no correlation was found with acute LoS (rs (61) = 0.220, p = 0.088)
nor support at home (p = 0.440) (Table 2).

Table 2. Factors associated with length of stay and discharge destination.

Independent Variable Tests
Outcome

LoS DD

Age Spearman’s r/Mann-W U cc 0.365, p = 0.004 ** U = 146.500, p = 0.007 **
Gender Mann–W U/Chi2 (2 × 2) U = 298.00, p = 0.158 c2 = 3.016, p = 0.082

Co-morbidities Mann–W U/Chi2 (2 × 2) cc 0.332, p = 0.009 ** c2 = 11.680, p = 0.020 *
Delirium Mann–W U/Chi2 (2 × 2) U = 197.00, p = 0.143 c2 = 5.645, p = 0.018 *

Fracture treatment Kruskal–Wallis H/Chi2 (r × c) p = 0.251 c2 = 1.257, p = 0.739
Latency Spearman’s r/Mann–W U cc −0.085, p = 0.521 U = 208.5, p = 0.431
LoSacute Spearman’s r/Mann–W U cc 0.220, p = 0.088 U = 181.500, p = 0.041 *

FIMpre-fracture Spearman’s r/Mann–W U cc 0.242, p = 0.062 U = 95.500, p = 0.000 **
FIMadmission Spearman’s r/Mann–W U cc 0.414, p = 0.001 ** U = 95.500, p = 0.000 **
FIM%change Spearman’s r/Mann–W U cc 0.299, p = 0.019 * U = 217.00, p = 0.162

Stairs Mann–W U/Chi2 (2 × 2) U = 429.00, p = 0.758 c2 = 0.003, p = 0.957
Support Kruskal–Wallis H/Chi2 (r × c) p = 0.440 c2 = 4.621, p = 0.536

Treatment/wk Spearman’s r/Mann–W U cc 0.170, p = 0.191 U = 264.500, p = 0.839

* Significant at p = 0.05 level; ** significant at p = 0.01 level.

3.3. Factors Affecting Discharge Destination (DD)

Several variables were significantly associated with returning home. Generally, par-
ticipants were younger (mean rank home = 27.99, long-stay = 43.29; U = 146.500, z = −2.680,
p = 0.007), were less likely to have delirium (OR 0.195 (CI 95%, 0.047 to 0.817)) and had fewer
co-morbidities (mean ranks 27.39 and 45.75; U = 117.000, z = 3.276, p = 0.001). FIMpre-fracture
and FIMadmission were both higher (U = 95.000, p = 0.000 (identical scores)), differences
which were clearly evident in the group distribution. Whilst both FIMpre-fracture groups
had a similar range, the distribution was skewed in opposite directions, with percentiles
partially overlapping at 75%/25%. FIMadmission percentiles overlapped similarly, but the
ranges also only partially overlapped.

3.4. Survivor Analysis

Significant differences were found in the survival distributions relating to age (c2 = 16.493,
p = 0.001), specifically for the 60–69 years and 90–99 years groups (c2 = 13.105, p = 0.000) and
FIMadmission (c2 = 14.786, p = 0.005), specifically for the 27–38 vs. 39–62 groups (c2 = 6.721,
p = 0.010) and 27–38 vs. 63–77 groups (c2 = 7.856, p = 0.005). The first and last FIMadmission
groups were too small for comparison.

Clinical interpretations of the Kaplan–Meier curves can be gained from chart
depictions—see Figures 1 and 2 for the survival distributions of age and FIMadmission.
For example, 50% of the sample went home before 21 days, including all patients aged < 69
or with an FIMadmission score > 78. A patient aged < 80 and/or with an FIMadmission of 63–78
was unlikely to stay longer than 28 days. However, a patient aged 90–99 had a 57% risk of
not going home within 60 days. All home discharges were completed within 90 days.



Geriatrics 2022, 7, 44 6 of 10
Geriatrics 2022, 7, x FOR PEER REVIEW 6 of 11 
 

 
Figure 1. Survivor analysis curve—age (LoS in days). 

 
Figure 2. Survivor analysis curve—FIMadmission (LoS in days). 

4. Discussion 
The present study utilised a private, rather than public, facility to examine the length 

of stay (LoS) and discharge destination (DD) of hip fracture rehabilitation patients in the 
UK. It particularly builds on research which notes that either one or both of these out-
comes are affected by FIMadmission [31–34] and supports studies which identify age 
[31,32,35–37], co-morbidities [38] and latency [32,36] as influential. Other influential fac-
tors noted were delirium and FIMpre-fracture, previously only reported in studies of acute 
care [39,40]. No variable had strong correlations with the outcomes, supporting the 

Figure 1. Survivor analysis curve—age (LoS in days).

Geriatrics 2022, 7, x FOR PEER REVIEW 6 of 11 
 

 
Figure 1. Survivor analysis curve—age (LoS in days). 

 
Figure 2. Survivor analysis curve—FIMadmission (LoS in days). 

4. Discussion 
The present study utilised a private, rather than public, facility to examine the length 

of stay (LoS) and discharge destination (DD) of hip fracture rehabilitation patients in the 
UK. It particularly builds on research which notes that either one or both of these out-
comes are affected by FIMadmission [31–34] and supports studies which identify age 
[31,32,35–37], co-morbidities [38] and latency [32,36] as influential. Other influential fac-
tors noted were delirium and FIMpre-fracture, previously only reported in studies of acute 
care [39,40]. No variable had strong correlations with the outcomes, supporting the 

Figure 2. Survivor analysis curve—FIMadmission (LoS in days).

4. Discussion

The present study utilised a private, rather than public, facility to examine the length
of stay (LoS) and discharge destination (DD) of hip fracture rehabilitation patients in the
UK. It particularly builds on research which notes that either one or both of these outcomes
are affected by FIMadmission [31–34] and supports studies which identify age [31,32,35–37],
co-morbidities [38] and latency [32,36] as influential. Other influential factors noted were
delirium and FIMpre-fracture, previously only reported in studies of acute care [39,40]. No
variable had strong correlations with the outcomes, supporting the suggestion that factors
have a compound effect [37]. Evidence could not be found of suggestions that gender,
fracture treatment and support are important [32,34,37,38].
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Similar hip fracture studies included sample sizes ranging from 54 to 117,168 and utilised
retrospective or prospective data collection to investigate LoS [19,37,41], DD [32,35,36,38]
or both [31,34]. Age and gender distributions were relatively congruent, suggesting that
a typical patient with a hip fracture—female and octogenarian—is the same worldwide.
However, an average LoS range of 7.0–34.4 days from seven studies [19,31,32,34,37,41] and
a discharged home range of 60.4–88.0% from six studies [31,32,35,36,38,41] may reflect the
range of cognitive and physical abilities represented in these studies, as well as different
care cultures. The current study sample, despite having the highest average age, was in the
upper range for both outcomes. It possibly benefitted from comparatively high FIMadmission
and its self-funding status gave it motivational [42] and socioeconomic advantages [43],
although a private/public comparison is made difficult by a lack of detail regarding the
study setting in other studies. The use of means by most of these studies should also
be recognised, as they are larger than the median on typically positively skewed LoS
histograms. Calculated for comparison, the present study’s mean was excessively high,
owing to its long-stay subgroup for LoS. This suggests that, in the other studies, discharge
to long-term care occurred sooner than the nominal 4 months found in this study, possibly
indicating insufficient recovery time, thereby explaining lower discharge home figures.

Compared to NHS mean averages [4], this study’s population were less likely to have
delirium and more likely to be discharged home but had longer acute and super-spell
stays. Cameron et al. [19] noted that rehabilitation LoS was longer in ‘off-site’ facilities
than in acute hospitals and related this to less-efficient care cultures. The differences in
this comparison may be linked with population demographics, socioeconomic status and
affordability, and the likelihood that private rehabilitation attracts those in the middle
of the health/ability scale, rather than the whole range treated by the NHS. An element
of patient choice related to discharge is also thought to be likely. However, by choosing
private rehabilitation, this study’s population, for the purposes of NHS data, has a final
residency of nursing home placement [15]. If these differences occur throughout private
care, a potential to change NHS results exists for total treatment time, residence at 120 days
(a NHFD key performance indicator) and 30-day mortality. Physiotherapists have proved
themselves willing to facilitate research data collection [44], and asking private facilities to
submit 120-day data might improve data accuracy.

For gauging approximate LoS and probable DD, FIMadmission is likely the most use-
ful variable tested in this study. In accordance with similar research [22,31,34,38,41], it
influenced both LoS and DD and had the highest correlation with each. If restricted on
time, its self-care section may be sufficient [18,45]. Survivor analysis provides one way of
using FIMadmission or any of the predictor variables for estimating LoS/DD. Combining the
survival pattern of a variable subgroup, e.g., FIMadmission scores of 78–91, with the average
LoS of that subgroup would provide the most personalised recovery estimate possible from
this study’s data, though it leaves much room for error. The categorisation method, human
idiosyncrasies and personal circumstances are likely to act as confounders, which must be
considered. FIMadmission may have additional functional uses: categorisation according to
dependency level can identify the most suitable treatment approach for discharge within
a fixed time [31]. Tan and Saw [41] recommend a weekly rehabilitation goal of 7+ FIM
(motor) points, encouraging comprehensive treatment plans, although a smaller goal might
better suit this study’s older sample, e.g., the 0.4 FIM (motor) points achieved/day by
Hershkovitz et al. [34].

Recognising that patients recover at different speeds may explain why discharge home
failed to correlate with a shorter LoS. Older and less healthy participants generally had
a longer LoS, suggesting slower recoveries, but not necessarily less successful recoveries.
Improvement can continue for many months [18,46], indicating that these patients might
benefit from community services referral on discharge. Patients with delirium need not
have limited recovery either. In this study, they were five times more likely to need
nursing home placement, which is comparable to 2017 UK figures [4], and were eight
times more likely to die within a year. However, with prompt screening, staff training and
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individualised care, patients with hip fractures of all cognitive levels might achieve the
same FIM gains in the same LoS [47]. Symptoms must be resolved within 1 month for
full recovery [48]. FIM and delirium screening, e.g., mini-mental state examination [49] or
4AT [50–52], could form part of an initial/ongoing assessment.

Archival data collection from patient records occasionally revealed recording errors,
including incorrect personal details, dates, and outcomes. Other errors may have gone
unnoticed. Predictor variables relating to hospital characteristics, socio-economic factors,
and health-related quality of life are recommended [22,52].

Sample size was a limitation because it was insufficient for regression analysis and
increased prediction ability. The potential impact of those who died may need to be
considered. Extending the study to other private rehabilitation facilities would be necessary
to allow generalisations to be made. This would require extensive coordination and the
cooperation of many, usually independent, facilities. Inter-facility comparison could be
facilitated by standardising predictor variables, e.g., 4AT test for delirium and the Geriatric
Cumulative Illness Rating Scale (CIRS-G) [53] for comorbidities, and introducing discharge
measures, e.g., FIMdischarge.

5. Conclusions

The present study examined factors affecting the length of stay (LoS) and discharge
destination (DD) of patients recovering from hip fracture surgery at a private UK rehabili-
tation facility. The results confirmed that patients with hip fractures were heterogeneous,
recovering at different speeds and with different results. There are factors available on
admission which can strongly indicate a patient’s potential LoS and DD, but no factor was
indicative on its own. Regression analysis is required for greater precision in prediction.
However, results suggested that discharge destination will be evident by 90 days, pro-
viding patients and their families with a measure by which to plan long-term residency.
Recommendations for immediate implementation into practice include the measurement
on admission of delirium and functional ability. These might facilitate specific goal setting
more promptly than the current trend, for both care and therapy staff.
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