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Abstract

Background Older patients frequently experience delays in discharge post-hip fracture surgery. Our study aimed to
describe the sociodemographic and clinical characteristics of patients who had a surgical repair for a hip fracture and
to examine the associations between these characteristics and delayed discharge (> 6 days post-surgery) for frail vs.
non frail patients.

Methods We conducted a retrospective population-based cohort study using routinely collected health
administrative data housed at ICES. The study population included all individuals aged 50 to 105 years with a hip
fracture who had a surgical repair in Ontario, Canada between January 1,2015, and December 31, 2021. We used
descriptive statistics and multivariable logistic regression models to characterize the association of patient socio-
demographics, baseline health, and characteristics of the acute care episode with delayed discharge between non-
frail and frail groups.

Results We included 74,838 patients, with a mean age of 80.9 (SD 10.7) years, among which 37,234 (49.8%) had a
delayed discharge. Some factors increased the odds of delayed discharge in both non-frail and frail groups included
prior location in complex continuing care (non-frail OR 1.64, 95% Cl 1.14,2.35, P=0.007; frail OR 2.33,95% Cl 1.70,3.21,
P<0.0001), as well as prior residence in the community with home care (non-frail OR 9.71, 95% Cl 8.89,10.6, P<0.0001;
frail OR 13.8,95% Cl 12.0,15.8, P<0.0001), or without home care (non-frail OR 5.81, 95% Cl 5.35,6.32, P<0.0001; frail OR
4.60,95% Cl4.14,5.11, P<0.0001) compared to long-term care as well as residing in a neighbourhood with a higher
Racialized and Newcomer Populations Index quintile (non-frail OR 1.45, 95% Cl 1.37,1.55, P<0.0001; frail OR 1.90, 95%
Cl1.68,2.16, P<0.0001). Factors that reduced the odds of delayed discharge in both non-frail and frail groups included
individuals living in rural areas (non-frail OR 0.44, 95% Cl1 0.42,0.47, P<0.0001; frail OR 0.41, 95% Cl 0.36,0.46, P < 0.0001),
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C10.90,0.98, P=0.0089).

older adult hip fracture population.
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or having previous fragility fractures (non-frail OR 0.44, 95% Cl 0.40,0.49, P<0.0001; frail OR 0.56, 95% Cl 0.51,0.62,
P<0.0001). However, patients in the non-frail group were more likely to be delayed for the presence of comorbidities
including mood or mental health conditions (OR 1.22,95% CI 1.16,1.28, P<0.0001), stroke (OR 1.46, 95% Cl 1.28,1.67,
P<0.0001), chronic obstructive pulmonary disease (OR 1.35,95% Cl 1.24,1.47, P<0.0001), dementia (OR 1.41, 95%
C11.34,1.48, P<0.0001), or diabetes (OR 1.26,95% Cl 1.20,1.32, P<0.0001). Factors that reduced the odds of delayed
discharge in the non-frail group were female sex (OR 0.87, 95% Cl 0.83,0.90, P<0.0001), or having cancer (OR 0.94, 95%

Conclusion Delayed discharge was common after hip fracture surgery in both the non-frail and frail groups.
Preoperative residential status, comorbidities and sociodemographic factors are associated with delayed discharge.
These data can help to inform strategies to improve timely discharge from acute care and the overall outcomes of the

Introduction

Hip fractures in older adults are the most common frac-
tures requiring admission to hospital and are associated
with poor outcomes, including significant disability and
increased mortality [1, 2]. Delays in discharge and longer
length of stay in acute care for patients who underwent
surgical repair for a hip fracture may increase long-term
complications and negative health outcomes (such as
functional decline) [3]. Unnecessary hospital bed days
while waiting to access care that is appropriate for the
patient’s current needs are also costly to the health care
system and occurs most frequently among older adults
because of the interplay between numerous individual,
organizational, and system-level factors. Patient flow
challenges may lead to cancellation of other surgical pro-
cedures and longer waitlists [4—7]. Reducing delays in
discharge could contribute to an increase in system-level
efficiencies, better experiences and outcomes for post-
surgery hip fracture patients.

Best practice guidelines recommend that patients who
had a hip fracture and who underwent surgical repair
receive active rehabilitation following their acute care
stay, with rehabilitation beginning no later than six days
following surgery [8—11]. Despite this clear and growing
evidence, factors related to delayed discharge from acute
care exist. There are many challenges that contribute to
these delays, yet organizational structures and health
care providers’ roles in influencing these decisions are
not always clear [12]. Timely discharge can be complex
as it requires collaborative efforts from multiple health
care providers in both acute and sub-acute care settings.
The lack of clearly defined roles among different provid-
ers and in siloed settings can lead to a lack of oversight to
ensure patients receive timely rehabilitative care [12].

Understanding the differences between patients who
do or do not experience delayed discharge at a popula-
tion level could help prioritize strategies and solutions
to provide optimal care to this older population. In our
study, we aimed to describe the sociodemographic and

clinical characteristics of patients who underwent sur-
gical repair for a hip fracture in Ontario, Canada and
examine the associations between patients’ characteris-
tics and delayed discharge (defined as greater than 6 days
between date of surgery and discharge from acute care).

Methods

Study design and setting

We conducted a retrospective population-based cohort
study using routinely collected health administrative data
in Ontario, Canada, housed at ICES (formerly known as
the Institute for Clinical Evaluative Sciences). Our proto-
col was published elsewhere [13]. We report our findings
using the REporting of studies Conducted using Obser-
vational Routinely collected health Data (RECORD)
reporting guideline [14]. Use of data was authorized
under Sect. 45 of the Ontario’s Personal Health Informa-
tion Protection Act. As such, this study did not require
any further ethics approval.

Data sources

The following health administrative databases were used:
the Discharge Abstract Database (DAD), which con-
tains clinical and administrative individual-level data on
admissions to acute care hospitals— where surgeries for
hip fractures always occur and where rehabilitation at
times begin; the Registered Persons Database (RPDB),
which contains sociodemographic characteristics for all
individuals who are eligible for health insurance cover-
age; the National Rehabilitation Reporting System (NRS),
used to identify individuals receiving inpatient rehabili-
tation; the Continuing Care Reporting System (CCRS),
used to identify individuals residing in long-term care
and complex continuing care— both potential sites of
rehabilitation; the Home Care Database, used to iden-
tify individuals who received publicly funded home care
services; the Same Day Surgery database (SDS), which
contains data on same day surgeries; the Ontario Men-
tal Health Reporting System (OMHRS), which contains
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data on admissions to adult designated inpatient mental
health beds; the ICES Physician Database (IPDB), which
contains information on Ontario physicians; the Ontario
Drug Benefit (ODB) program database, which contains
prescription medication claims for those covered under
the provincial drug program; the Drug List (DIN), which
contains drug identification numbers; the Ontario Cen-
sus (CENSUS) and the Postal Code Conversion File,
which contain geographic identifiers and neighborhood-
level information based on census data; and the Ontario
Marginalization Index, which identifies census-based
geographic information on the extent of marginalization
within communities. These datasets were linked at the
individual level using unique encoded identifiers.

Study cohort

The study cohort included all individuals with a hip frac-
ture (ICD-10-CA: S72.0, S72.1, or §72.2) aged 50 to 105
who underwent surgical repair (defined by a presence
of at least one of the following codes from the Cana-
dian Classification of Health Interventions (CCI): 1VA53
(implantation of internal device, hip joint); 1VA74 (fixa-
tion, hip joint), 1VA80 (repair, hip joint); 1VC74 (fixa-
tion, femur); or 1VC80 (repair, femur) between January 1,
2015, and December 31, 2021. We excluded people with a
hip fracture diagnosis that was not the most responsible
diagnosis (MRDx) as well as any diagnosis of pathologi-
cal fractures (ICD-10-CA M8445). In the case of multiple
hip fractures, we only kept the first hip fracture incident.
We also excluded those with missing or invalid data for
birth date, sex or postal code, non-Ontario residents at
the admission date, or those who stayed in hospital > 365
days.

Variables of interest

We determined individuals’ sociodemographic charac-
teristics at the admission date. Sociodemographic char-
acteristics included age, sex, geographical location (e.g.,
rurality), prior residence (i.e., home without home care,
home with home care, long-term care, complex con-
tinuing care), neighbourhood income quintile, and the
Racialized and Newcomer Populations Index from the
Ontario Marginalization Index. A two-year lookback
window from the admission date was used to determine
pre-existing comorbidities. Comorbidities (e.g., cancer,
mood-disorder/ mental health, renal disease, stroke,
congestive heart failure, cardiovascular disease, chronic
obstructive pulmonary disease, dementia, diabetes) were
identified using the Health System Performance Research
Network multimorbidity macro [15]. The preoperative
frailty index (pFI), derived using 30 variables (e.g., comor-
bidities, socio-demographics, location of residence, etc.),
was calculated using a validated, accumulating deficits
frailty index [16]. Characteristics of the acute episode of
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care included the following: surgery day of the week; total
number of days spent in hospital; number of days from
hospital admission to surgery; and number of days spent
in ICU and in Alternative Levels of Care (ALC).

The primary outcome was delayed discharge, defined
as a discharge from acute care greater than 6 days post-
surgery following best practice guidelines [8—11].

Statistical analyses

Descriptive analyses were performed on the character-
istics of individuals and of their acute episode of care.
Means and standard deviations, and medians and inter-
quartile ranges, were used to summarize continuous
variables; counts and proportions were used to summa-
rize categorical variables. We performed multivariable
logistic regression to identify factors associated with
delayed discharge. All variables included in the model
were pre-specified, checked for collinearity, and selected
if previous literature and/or clinical expertise substan-
tiated a potential association with delayed discharge.
Factors included in the model comprised of patient’s
socio-demographics characteristics (i.e., age, sex, prior
residence, neighborhood income, rurality, and Racial-
ized and Newcomer Populations Index), presence of vari-
ous comorbidities at hospitalization, and characteristics
of the acute care episode (i.e., number of days in hospi-
tal before surgery, surgery day of the week, and surgery
type). We grouped the variable surgery day of the week as
a binary variable, whether surgery occurred on Sunday/
Monday (i.e., post-surgery day 6 falling on Saturday/Sun-
day) because this could delay discharge to the following
Monday. The only continuous variables in the model were
age and number of days in hospital before surgery— age
did not meet the linearity assumption and was modelled
using restricted cubic splines (RCS) with knots at the
25th, 50th, and 75th percentile; days in hospital before
surgery met the linearity assumption and therefore did
not require transformation. Only complete cases were
included in the analyses— a reduction of only 893 patients
(1.2% of cohort). We conducted sub-analyses based on
the frailty status dichotomized as non-frail (pFI<=0.21)
and frail (pFI>0.21) groups. All analyses were performed
on SAS Version 9.4 and statistical significance calculated
at an alpha <0.05.

Results
During the study period, 74,838 patients met the inclu-
sion criteria (Fig. 1).

Sociodemographic and clinical characteristics

Among patients who had a hip fracture and who under-
went surgical repair, the mean age was 80.9 (standard
deviation [SD] 10.7), 68.1% were female, and 20.3% were
considered frail. Most patients (n=48,194, 64.4%) were
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Individuals with hip fractures between January 1, 2025
and December 31, 2021
n=80,889
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6,051 excluded:

3,513 Those not linked with the Canadian Classification of
Health Interventions (CCI) codes

66 Surgery date > December 31, 2021 but diagnosed
between January 1, 2015 and December 31, 2021

143 Any diagnosis of pathologic fractures between April 1,
2002 and December 31, 2021

2,222 Invalid birthdate, sex, death date, age < 50 or > 105
years

25 Non-Ontario resident at index date

43 Not OHIP eligible at index date

37 Length of stay in hospital >365 days

2 Missing preoperative frailty index (pFI)

A 4

Study cohort
n=74,838

Fig. 1 Study cohort creation

admitted from the community without home care, and
86.4% of the hip fractures (n=64,653) occurred in indi-
viduals living in urban areas.

In the non-frail group, the mean age was 80.6 (SD 11.0)
and 69.3% were female whereas in the frail group the
mean age was slightly higher at 82.4 (SD 9.4, P<0.0001)
and 63.2% were female (P<0.0001). Patients who were
frail (n=4,914, 32.3%) also lived in poorer neighborhoods
(P<0.0001).

There were also differences in comorbidities between
the groups with higher proportions in the frail group
for dementia (n=5,656, 37.2%, P<0.0001), diabetes
(n=6,000, 39.5%, P<0.0001), mood and other mental
health conditions (7=4,912, 32.3%, P<0.0001), cancer
(n=3,622, 23.8%, P<0.0001) and congestive heart failure
(n=4,216,27.7% P <0.0001). Further details on the cohort
characteristics are in Table 1.

Acute episode of care characteristics

The median total length of stay in acute care was 8.0
days for both the non-frail (IQR=5.0-13.0) and frail
(IQR=5.0-15.0) groups (P<0.0001). The median length
of stay post-surgery in acute care for the non-frail group
was 6.0 days (IQR=4.0-11.0) and for the frail group
was 7.0 days (IQR=4.0-14.0; P<0.0001). Of the 59,637
patients in the non-frail group, 48.8% (n=29,123) experi-
enced a delayed discharge (>6 days post-surgery). Of the
15,201 patients in the frail group, 53.4% (n=8,111) had a
delayed discharge (Table 2).

Table 3 shows the results from the logistic regression
modelling of the outcome of delayed discharge for frail
and non-frail groups.

Factors that increased the odds of delayed discharge (both
groups)

For both non-frail and frail groups, factors that increased
the odds of delayed discharge were patients’ prior loca-
tion in complex continuing care (non-frail OR 1.64, 95%
CI 1.14,2.35, P=0.007; frail OR 2.33, 95% CI 1.70,3.21,
P<0.0001), as well as prior residence in the community
with home care (non-frail OR 9.71, 95% CI 8.89,10.6,
P<0.0001; frail OR 13.8, 95% CI 12.0,15.8, P<0.0001), or
without home care (non-frail OR 5.81, 95% CI 5.35,6.32,
P<0.0001; frail OR 4.60, 95% CI 4.14,5.11, P<0.0001)
compared to long-term care as well as patients residing
in a neighbourhood with a higher Racialized and New-
comer Populations Index quintile (non-frail OR 1.45, 95%
CI 1.37,1.55, P<0.0001; frail OR 1.90, 95% CI 1.68,2.16,
P<0.0001). Individuals who were more likely to have a
delayed discharge had the comorbidities of renal disease
(non-frail OR 1.38, 95% CI 1.27,1.49, P<0.0001; frail OR
1.46, 95% CI 1.33,1.60, P<0.0001), or congestive heart
failure (non-frail OR 1.17, 95% CI 1.08,1.28, P=0.0003;
frail OR 1.12, 95% CI 1.02,1.22, P=0.0118), and waited
longer preoperative for surgery (non-frail OR 1.16, 95%
CI 1.14,1.18, P<0.0001; frail OR 1.14, 95% CI 1.11,1.17,
P<0.0001).
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Table 1 Sociodemographic and clinical characteristics of all patients who had a hip fracture and who underwent surgical repair

Characteristics Total Non-Frail Frail P-value

(N=74,838) pFl<=0.21 pF1>0.21

(N=59,637) (N=15,201)

Sociodemographic
Age - mean (SD) 80.9(10.7) 80.6(11.0) 824 (94) <0.0001
Median (IQR¥) 83 (74-89) 83.0 (74.0-89.0) 84.0 (77.0-89.0) <0.0001
Sex - n (%)
Female 50,943 (68.1%) 41,337 (69.3%) 9,606 (63.2%) <0.0001
Location of Residence Prior to Hospitalization - n (%)
Long Term Care 7,597 (10.2%) 4,537 (7.6%) 3,060 (20.1%) <0.0001
Complex Continuing Care 359 (0.5%) 173 (0.3%) 186 (1.2%)
Community with home care 18,688 (25.0%) 16,183 (27.1%) 2,505 (16.5%)
Community without home care 48,194 (64.4%) 38,744 (65.0%) 9,450 (62.2%)
Nearest Census Based Neighbourhood Income Quintile (Q) - n (%)
Q1 (lowest) 19,323 (25.8%) 14,409 (24.2%) 4(32.3%) <0.0001
Q2 16,488 (22.0%) 12,705 (21.3%) 3 783 (24.9%)
Q3 14,096 (18.8%) 11,369 (19.1%) 2,727 (17.9%)
Q4 12,562 (16.8%) 10,590 (17.8%) 1,972 (13.0%)
Q5 (highest) 11,959 (16.0%) 10,264 (17.2%) 1,695 (11.2%)
Missing - n (%) 410 (0.5%) 300 (0.5%) 10 (0.7%)
Rural - n (%)
Urban 64,653 (86.4%) 51,823 (86.9%) 12,830 (84.4%) <0.0001
Rural 9,792 (13.1%) 7,525 (12.6%) 2,267 (14.9%)
Missing 393 (0.5%) 289 (0.5%) 104 (0.7%)
Racialized and Newcomer Populations Quintile (Q) - n (%)
Q1 (lowest) 16,540 (22.1%) 12,966 (21.7%) 3,574 (23.5%) <0.0001
Q2 16,624 (22.2%) 13,293 (22.3%) 3,331 (21.9%)
Q3 14,868 (19.9%) 11,999 (20.1%) 2,869 (18.9%)
Q4 13,718 (18.3%) 11,079 (18.6%) 2,639 (17.4%)
Q5 (highest) 12,196 (16.3%) 9,658 (16.2%) 2,538 (16.7%)
Missing 892 (1.2%) 642 (1.1%) 250 (1.6%)
Clinical characteristics
Comorbidities - n (%)
Dementia 16,978 (22.7%) 11,322 (19.0%) 5,656 (37.2%) <0.0001
Diabetes 16,344 (21.8%) 10,344 (17.3%) 6,000 (39.5%) <0.0001
Mood Disorder & other Mental Health Conditions 15,308 (20.5%) 10,396 (17.4%) 2 (32.3%) <0.0001
Cancer 14,110 (18.9%) 10,488 (17.6%) 3 622 (23.8%) <0.0001
Congestive Heart Failure 7,006 (9.4%) 2,790 (4.7%) 6 (27.7%) <0.0001
Renal 6,250 (8.4%) 3,055 (5.1%) 3 195( .0%) <0.0001
Acute Myocardial Infarction 5,434 (7.3%) 3,310 (5.6%) 2,124 (14.0%) <0.0001
Chronic Obstructive Pulmonary Disease 5,364 (7.2%) 2,668 (4.5%) 2,696 (17.7%) <0.0001
Chronic Coronary Disease 5,093 (6.8%) 3,076 (5.2%) 7(13.3%) <0.0001
Cardiac Arrythmia 5,065 (6.8%) 3,289 (5.5%) 1,776 (11.7%) <0.0001
Stroke 2,311 (3.1%) 1,066 (1.8%) 1,245 (8.2%) <0.0001
Fall - n (%) 4,045 (5.4%) 1,710 (2.9%) 2,335 (15.4%) <0.0001
Any Previous Fragility Fracture (Humerus, Wrist, Spine, or Hip) - n (%) 5,102 (6.8%) 2,369 (4.0%) 2,733 (18.0%) <0.0001
Humerus Fracture 528 (0.7%) 181 (0.3%) 347 (2.3%) <0.0001
Wrist Fracture 27 (0.0%) 11 (0.0%) 16 (0.1%) <0.0001
Spinal Fracture 385 (0.5%) 108 (0.2%) 277 (1.8%) <0.0001
Hip Fracture 4,251 (5.7%) 2,115 (3.5%) 2,136 (14.1%) <0.0001
Malignant Neoplasm - n (%) 3,972 (5.3%) 1,825 (3.1%) 2,147 (14.1%) <0.0001

*IQR (interquartile range)
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Table 2 Acute episode of care characteristics of all patients who had a hip fracture and who underwent surgical repair
Characteristics Total Non-Frail Frail P-value

(N=74,838) pFl<=0.21 pF1>0.21

(N=59,637) (N=15,201)

Acute episode of care
Surgery Day of the Week - n (%)
Monday/Sunday 21,635 (28.9%) 17,239 (28.9%) 4,396 (28.9%) 0.9756
Other days 53,203 (71.1%) 42,398 (71.1%) 10,805 (71.1%)
Total length of stay, Mean (SD) 12.1 (16.7) 11.7 (16.2) 13.9(18.7) <0.0001
Median (IQR)* 8.0 (5.0-13.0) 8.0 (5.0-13.0) 8.0 (5.0-15.0) <0.0001
# of days between Acute Admission and Surgery dates, Mean (SD) 1.3(2.8) 1.2(2.3) 1.5(4.2) <0.0001
Median (IQR) 1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0) <0.0001
# of days between Surgery and Acute Discharge dates, Mean (SD) 109 (16.3) 10.5(15.8) 123(17.9) <0.0001
Median (IQR) 6.0 (4.0-12.0) 6.0 (4.0-11.0) 7.0 (4.0-14.0) <0.0001
Admission to ICU (Intensive Care Unit) - n (%) 4514 (6.0%) 2,963 (5.0%) 1,551 (10.2%) <0.0001
Admission to Alternate Level of Care (ALC) - n (%) 23,159 (30.9%) 18,490 (31.0%) 4,669 (30.7%) 0.4912
Delayed Discharge 37,234 (49.8%) 29,123 (48.8%) 8,111 (53.4%) <0.0001

> 6 days between Surgery & Acute Hospital Discharge - n (%)

*IQR (interquartile range)

Factors that reduced the odds of delayed discharge (both
groups)

Factors that reduced the odds of delayed discharge in
both non-frail and frail groups included individuals liv-
ing in rural areas (non-frail OR 0.44, 95% CI 0.42,0.47,
P<0.0001; frail OR 0.41, 95% CI 0.36,0.46, P<0.0001),
or having previous fragility fractures (non-frail OR
0.44, 95% CI 0.40,0.49, P<0.0001; frail OR 0.56, 95% CI
0.51,0.62, P<0.0001).

Factors that increased the odds of delayed discharge (non-
frail group only)

In the non-frail group, factors that increased the odds
of delayed discharge were the presence of comorbidi-
ties including mood or mental health conditions (OR
1.22, 95% CI 1.16,1.28, P<0.0001), stroke (OR 1.46, 95%
CI 1.28,1.67, P<0.0001), chronic obstructive pulmonary
disease (OR 1.35, 95% CI 1.24,1.47, P<0.0001), dementia
(OR 1.41, 95% CI 1.34,1.48, P<0.0001), or diabetes (OR
1.26, 95% CI 1.20,1.32, P<0.0001).

Factors that reduced the odds of delayed discharge (non-
frail group only)

Factors that reduced the odds of delayed discharge in
the non-frail groups were female sex (OR 0.87, 95% CI
0.83,0.90, P<0.0001), or having cancer (OR 0.94, 95% CI
0.90,0.98, P=0.0089). Compared to the frail group, the
non-frail group’s income in the second (OR 0.94, 95% CI
0.89,0.99, P=0.0135) and the middle (OR 0.91, 95% CI
0.86,0.96, P=0.0006) quintiles were less likely to have a
delayed discharge compared to the frail group’s income
in the second (OR 1.13, 95% CI 1.03,1.25, P=0.0103) and
the middle (OR 1.14, 95% CI 1.02,1.27, P=0.0175) quin-
tiles who were more likely to have a delayed discharge.

Discussion

Despite the existence of best practice guidelines, delayed
discharge of patients who had a surgical repair for a hip
fracture remains common. In our study, we found 49.8%
(n=37,234) of the patients experiencing a delayed dis-
charge with 48.8% (1 =29,123) in the non-frail group and
53.3% (n=8,111) in the frail group. We also found that
patients in both frail and non-frail groups that had a prior
residence in the community with or without home care,
who lived in a neighbourhood with a higher Racialized
and Newcomer Populations Index or who had pre-exist-
ing comorbidities (i.e., renal disease or congestive heart
failure) were significantly more likely to have a delayed
discharge. In hospital, patients with a longer preoperative
wait time, or a fixation repair using intramedullary nail
also had increased odds of having a delayed discharge.
However, individuals living in rural areas or having any
previous fragility fractures decreased the odds of having
a delayed discharge by about half.

We also found that patients in the non-frail group,
which we assumed would be more medically fit than the
frail group, were more likely to be delayed because of
the presence of comorbidities including mood or men-
tal health conditions, stroke, chronic obstructive pulmo-
nary disease, dementia, or diabetes compared to the frail
group. This may be indicative of possible system level fac-
tors related to delayed discharge for this population, such
as gaps in coordination of care transitions from acute to
community care, inadequate management of delirium
after surgery, lack of available home care services, and
social supports. It is also possible that the older individu-
als in the frail group experienced more in hospital deaths
and were therefore excluded from our study cohort.
Alternatively, factors that reduced the odds of delayed
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Table 3 Adjusted odds ratio for delayed discharge for frail and non-frail groups (n=73,947%)

Non-Frail pFl<=0.21 Frail pF1>0.21

Adjusted OR (95% Cl) p-value Adjusted OR (95% Cl) p-value
Age 1.04(1.03,1.05) <0.0001 1.00(0.98,1.01) 0.6725
Age RCST** 1.03(1.01,1.06) 0.0011 1.05(1.00,1.10) 0.0679
Age RCS2 0.79(0.68,0.92) 0.0021 0.75(0.54,1.04) 0.0801
Age RCS3 1.59(1.03,2.45) 0.0348 1.71(0.69,4.22) 0.246
Sex (reference =Male) 0.87(0.83,0.90) <0.0001 0.94(0.87,1.02) 0.1184
Prior Residence (reference =Long-term care (LTC))
Complex Continuing Care 1.64(1.14,2.35) 0.007 2.33(1.70,3.21) <0.0001
Community with home care 9.71(8.89,10.6) <0.0001 13.8(12.0,15.8) <0.0001
Community without home care 5.81(5.35,6.32) <0.0001 460(4.14,5.11) <0.0001
Income (reference=Q1 (lowest))
Q2 0.94(0.89,0.99) 0.0135 1.13(1.03,1.25) 0.0103
Q3 0.91(0.86,0.96) 0.0006 1.14(1.02,1.27) 0.0175
Q4 0.88(0.83,0.93) <0.0001 1.10(0.97,1.24) 0.1234
Q5 (highest) 0.83(0.79,0.88) <0.0001 1.12(0.98,1.27) 0.0892
Rurality (reference=Urban)
Rural 0.44(0.42,047) <0.0001 0.41(0.36,0.46) <0.0001
Racialized and Newcomer Populations (reference=Q1 (lowest))
Q2 1.22(1.16,1.29) <0.0001 1.14(1.03,1.28) 0.0157
Q3 1.27(1.20,1.34) <0.0001 1.42(1.26,1.59) <0.0001
Q4 1.37(1.29,1.45) <0.0001 1.71(1.52,1.94) <0.0001
Q5 (highest) 1.45(1.37,1.55) <0.0001 1.90(1.68,2.16) <0.0001
Cancer (reference=No) 0.94(0.90,0.98) 0.0089 1.03(0.95,1.13) 0.442
Mood disorder / mental health (reference =No) 1.22(1.16,1.28) <0.0001 1.06(0.97,1.15) 0.1766
Renal (reference =No) 1.38(1.27,149) <0.0001 1.46(1.33,1.60) <0.0001
Stroke (reference =No) 1.46(1.28,1.67) <0.0001 1.11(0.97,1.26) 0.1304
Congestive heart failure (CHF) (reference=No) 1.17(1.08,1.28) 0.0003 1.12(1.02,1.22) 0.0118
Cardiovascular Disease (CVD) (reference =No) 1.00(0.95,1.05) 0.9663 0.95(0.88,1.03) 0.2441
Chronic obstructive pulmonary disease (COPD) (reference =No) 1.35(1.24,147) <0.0001 1.07(0.97,1.18) 0.1866
Dementia (reference =No) 1.41(1.34,148) <0.0001 0.91(0.84,0.99) 0.026
Diabetes (reference =No) 1.26(1.20,1.32) <0.0001 1.04(0.96,1.12) 03316
Any previous fragility fractures (reference =No) 0.44(0.40,0.49) <0.0001 0.56(0.51,0.62) <0.0001
Preoperative wait time (days) 1.16(1.14,1.18) <0.0001 1.14(1.11,1.17) <0.0001
Surgery on Sunday or Monday 1.00(0.97,1.04) 0.8151 1.08(0.99,1.16) 0.074

*Missing data in rurality, income, or Racialized and Newcomer Populations Index (n=893)

**RCS (restricted cubic splines)

discharge in the non-frail group were being female or
having cancer.

Factors associated with prior residence/location of care
and rurality

In this study, in both non-frail and frail groups, patients
that were from the community, especially patients who
were receiving home care (i.e., lower levels of indepen-
dence), had much higher odds of having a delayed dis-
charge whereas patients living in long-term care prior to
their acute care admission were less likely to experience
a delay in discharge back to their previous residence in
long-term care. This is consistent with a study by Ryder
and colleagues [17] which found that patients living in
geriatric care institutions prior to admission were pri-
marily discharged back to long-term care. Long-term

care patients, typically return to their long-term care
homes because they are appropriately resourced to take
these patients back whereas people in the community
with home care have such higher odds of a delayed dis-
charge. These are likely the people where a hip fracture
pushes them over the edge to transition to long-term
care, and the process of waiting for a long-term care
placement takes a long time. This may also be related to
gaps in availability of necessary home care supports to
return home. If the patient is relocating to a retirement
home, there may also be gaps in obtaining placement in a
retirement home, as well as home care services required
to supplement the private retirement home supports.
Our study also found that patients from rural areas
were less likely to have a delayed discharge, this may
be partly because patients in rural settings experience
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a quicker discharge because they are not waiting for a
rehabilitation bed due to the limited access to rehabili-
tation in rural settings. Previous studies have found that
rural older adults are less likely to receive inpatient reha-
bilitation compared to their urban counterparts and are
more likely to be discharged home without any rehabili-
tation [18-20]. This supports our findings of disparities
in access to rehabilitation for rural older adults. Future
research is needed to better understand the systemic
issues and identify potential solutions to improve reha-
bilitation access for rural older adults who had a surgical
repair for a hip fracture.

Factors associated with comorbidities

Patients with pre-existing comorbidities (i.e., renal dis-
ease, congestive heart failure) in both non-frail and frail
groups were more likely to have a delayed discharge.
However, additional comorbidities (i.e., mood disorder/
mental health, stroke, chronic obstructive pulmonary
disease, dementia, or diabetes) in the non-frail group
also increased the odds of a delayed discharge. A previ-
ous review showed that there was a positive correlation
between comorbidities and the length of stay of patients
with hip fractures [21]. Patients with comorbidities
are more likely to have complications or require addi-
tional care, so they would require a longer hospital stay
for treatment and care [22, 23]. Patients with multiple
comorbidities may experience a decline in their indepen-
dence with self-care, requiring more time than others to
progress towards independence and needing more sup-
port at home. For high-risk groups (i.e., multiple comor-
bidities), early intervention should be taken to avoid
postoperative complications and to reduce the length of
hospital stay.

Factors associated with the hospital episode of care

In both the non-frail and frail groups, preoperative wait-
ing time greater than 48 h was a contributing factor for
delayed discharge. Best practice suggests that hip fracture
surgery should occur within 48 h of admission [24]. Con-
sistent with previous research, the waiting time before
surgery influences the overall length of stay in hospital
[25]. Studies found that early surgery can improve mobil-
ity, reduce the risk of delirium and other post-surgery
complications [26—27]. Research has also shown that lon-
ger length of stay in hospital can lead to adverse health
outcomes in patients later in life [28—30]. The unneces-
sary prolonged length of stay of patients can also lead to
inefficient use of health care resources [31].

Strengths and limitations

We used comprehensive population-level health adminis-
trative databases to study the factors to delayed discharge
for a large cohort of non-frail and frail patients who had
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a hip fracture and who underwent surgical repair. How-
ever, these databases rely on routinely collected data that
could be subject to misclassification biases because these
data were not originally collected for research purposes.
Although system level factors are often substantial bar-
riers to timely discharge, in this study, we were only able
to identify patient and episode-level factors. Future work
should look at clustering the analyses at the hospital level
to help account for hospital variations. Furthermore, the
group who experienced a delay in discharge might be
heterogeneous; to attempt to address this issue, we have
stratified our analysis based on non-frail and frail groups.

Implications for future practice and research

Overall, older adults following a hip fracture require a
comprehensive care plan including timely rehabilitation
[32]. Previous research has demonstrated some improve-
ments in the reduction of overall hospital stays for older
patients with hip fractures [33—-35]. The results of this
study underscore the lack of awareness of existing guide-
lines as well as the system pressures that delay safe dis-
charge and the importance of providing a clear pathway
that can help providers predict or flag patients at greater
risk of delayed discharge [36]. Earlier planning for this
patient population can prevent unnecessary discharge
delays. Orthogeriatric care models, which involve col-
laborative management by orthopedic surgeons, geri-
atricians, and a multidisciplinary team, promote earlier
mobilization and rehabilitation [37]. These models can
improve hip fracture outcomes by reducing mortality,
and complications [38]. By addressing comorbidities,
preventing complications, and optimizing post-operative
recovery, orthogeriatric care leads to shorter hospital
stays and more timely discharges.

Previous work as part of the enhanced recovery after
surgery program for elective total hip replacement has
achieved positive results (i.e., shorten length of stay,
reduction of costs) for older patients with a hip fracture
[39—41]. Future work to minimize delays in discharge for
the hip fracture population without compromising their
health could apply lessons from the enhanced recovery
after surgery program, focusing on a multidisciplinary
approach to early planning and management to address
the barriers to delayed discharge.

Conclusion

Using population-level administrative health data, this
study provided a better understanding of the key fac-
tors related to delayed discharge from acute care for the
post-surgery hip fracture population. This has important
implications for clinical care across acute and sub-acute
care settings to better meet the needs of patients who
underwent surgical repair for a hip fracture at the health
care system level. These results can help to support
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decision makers in planning strategies for the best man-
agement of hip fractures to shorten the acute care length
of stay, reduce the cost of hospitalization, and thus make
more efficient use of health service resources. Future
research should implement and evaluate targeted strate-
gies to improve the barriers to discharge for the post-sur-
gery older hip fracture population.
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