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ABSTRACT

BACKGROUND: Femoral fractures require protracted hospitalization and often preclude return to pre-fracture levels of mobility, function and
prior residential status following hospital discharge. Early prediction of rehabilitation and discharge potential in patients with femoral fracture
would optimize discharge planning.

AIM: To identify predictive factors of discharge destination during the early phase of femoral fracture rehabilitation.

DESIGN: Prospective cohort design.

SETTING: Acute and postoperative rehabilitation hospital settings.

POPULATION: Data from 109 participants (65 women [59.6%]) admitted for unilateral femoral fracture were included.

METHODS: Sociodemographic information, hip pain severity during gait (Numeric Pain Rating Scale), mobility (Elderly Mobility Scale), activi-
ties of daily living (Modified Barthel Index), cognition (Mini-Mental State Examination [MMSE]), exercise self-efficacy (Self-Efficacy for Exercise
Scale), amount of physiotherapy received, and caregiver availability were assessed pre- and/or postoperatively. Discharge destination was assessed via
telephone interviews 6 weeks after discharge from acute care. Receiver operating characteristic curves were used to determine optimal cut-off scores
for all outcomes based on discharge destination. Outcomes demonstrating a significant area under the curve were entered as dichotomous independent
variables (i.e., above or below ROC-derived cut-off values) in subsequent logistic regression analyses to determine predictors of discharge destination.
RESULTS: SEE Score >53 (odds ratio [OR]=5.975, 95% confidence interval [CI]=1.674-21.333, P=0.006), female sex (OR=3.421, 95%
CI=1.187-9.861, P=0.023), >8 physiotherapy sessions (OR=4.633, 95% CI=1.559-13.771, P=0.006), MMSE Score >17 (OR=3.374, 95%
CI=1.047-10.873, P=0.042), and caregiver availability (OR=3.766, 95% CI=1.133-12.520, P=0.030) were identified as significant predictors of
home discharge.

CONCLUSIONS: Exercise self-efficacy, female sex, more physiotherapy rehabilitation training, better pre-operative cognitive function, and
caregiver availability emerged as important predictors of home discharge following femoral fracture.

CLINICAL REHABILITATION IMPACT: These findings are highly translational and may be useful for informing clinical guidelines and policy
decisions regarding rehabilitation potential and discharge pathway selection during early hospitalization following femoral fracture surgery.

(Cite this article as: Chow IH, Miller T, Pang MY. Predictive factors for home discharge after femoral fracture surgery: a prospective cohort study.
Eur J Phys Rehabil Med 2023;59:743-53. DOI: 10.23736/S1973-9087.23.07900-5)

KEey worps: Hip fractures; Health care surveys; Patient discharge; Rehabilitation; Disability evaluation.

Femoral fractures require protracted hospitalization and a femoral fracture and are unable to regain pre-fracture
are considered a significant global health concern.!-3 levels of mobility and function. Others are unable to re-
Some individuals may become dependent after sustaining turn to pre-fracture residential status following hospital
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discharge, despite successful surgery and subsequent re-
habilitation.* Although transdisciplinary management of
femoral fractures is important for optimizing both acute
and long-term outcomes, the feasibility of a comprehen-
sive approach in clinical practice remains challenging.s: ¢
Early prediction of rehabilitation potential and discharge
destination in patients with femoral fracture are essential
and would help to improve discharge planning. Identify-
ing modifiable factors that predict successful discharge to
pre-fracture residential status can also guide clinicians in
treatment planning.7-20

Previous studies have identified several significant pre-
dictors of successful discharge to pre-fracture residential
status (e.g., younger age, better pre-fracture function,
mobility, cognition, fewer comorbidities at admission,
receiving physiotherapy training).”-! However, patient
data collected in these studies were often obtained via in-
direct reporting (e.g., family members or proxy represen-
tatives) rather than direct assessment (i.e., face-to-face),
which compromises the validity of these results.!6.20 Some
studies included patients with fractures at different skel-
etal sites rather than femoral fractures alone. On the other
hand, other studies recruited patients with femoral neck
region fractures only, thus limiting the generalizability of
the results. In real-world clinical situations, fractures also
occur in other regions of the proximal femur.7. 9. 10. 15,17, 18
Although patients with cognitive impairment were includ-
ed in a few studies, cognition was not assessed using stan-
dardized and validated outcome measures.!2 20 Approxi-
mately half of the studies included in a recent systematic
review examining the impact of cognitive impairment on
outcomes after hip surgery did not involve the use of stan-
dardized and validated cognitive assessments.2!

In addition, research on other potentially relevant fac-
tors (e.g., hip pain severity, social support, self-efficacy)
is currently lacking. Previous studies suggest greater
self-efficacy to engage in exercise may be an important
determinant of long-term mobility and functional recov-
ery following femoral fracture surgery.22 23 Although ef-
fective pain management and social support after fracture
are important during preoperative planning,24 the influence
these factors have on postoperative discharge destination
remains unknown. Therefore, further research is war-
ranted to identify the most clinically relevant predictors
of discharge destination among patients following femoral
fracture surgery.

This prospective cohort study aimed to identify relevant
factors (i.e., sociodemographic, physical, cognitive, psy-
chosocial, environmental) during the early phase of re-
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habilitation (i.e., first two postoperative days) that were
predictive of discharge destination among patients with
femoral fracture.

Materials and methods
Study design and setting

Ethical approval was granted by the Human Subjects Eth-
ics Sub-committee of the Hong Kong Polytechnic Univer-
sity (Protocol Number: HSEARS20160624003, Approval:
August 22, 2016) and by the Research Ethics Committee
of the Hospital Authority (Kowloon Central Cluster/ Kow-
loon East Cluster, Reference Number: KC/KE-16-0210/
ER-3, Approval: January 24, 2017). All study procedures
were conducted in accordance with the Declaration of
Helsinki for human studies. Written informed consent was
obtained from each participant prior to study commence-
ment. An attending physiotherapist performed all partici-
pant assessments. Two researchers (one with PhD qualifi-
cation in rehabilitation science, one a professor with ex-
pertise in biostatistics) assisted with off-site data analysis.

Various sociodemographic and clinical assessments
were documented preoperatively and postoperatively
during hospitalization by a physiotherapist. A standard-
ized integrated multidisciplinary clinical pathway for
fragility fractures of the femur was implemented for all
recruited participants, which involved daily training for
transfer and ambulation as early as postoperative day 1
or 2 in medically stable patients without postoperative
complications. The same pathway was also implemented
in rehabilitation hospital settings in accordance with the
integrated documentation policy of the hospital authority.
In patients with in-situ wound drainage, early mobiliza-
tion training was initiated following drain removal. In
addition, all participants received postoperative physio-
therapy involving airway clearance, pain management,
exercises for edema control, joint mobilization, muscle
strengthening, bed mobility training, as well as patient
and caregiver education. All physiotherapy sessions were
administered by a licensed physiotherapist with 8+ years
of experience in femoral fracture rehabilitation, which
included structured exercise and ambulation training
conducted in the ward (approximately 30 minutes) and
physiotherapy gymnasium settings (45-60 minutes). Par-
ticipants were permitted to walk with an aid (i.e., stick,
quadripod, frame, rollator, or elbow crutches) or unaid-
ed during therapy sessions under the supervision of the
physiotherapist.

The number of physiotherapy and occupational therapy
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sessions was noted throughout acute hospital stay. Final
discharge destination at 6 weeks post-operation was con-
firmed via telephone interview. Measures collected during
hospitalization were used to predict discharge destination
at 6 weeks post-operation.

Sample size estimation

The estimation method for logistic regression described by
Hsieh was used to calculate the sample size for the present
study.?s Based on previous studies, odds ratios (OR) of po-
tential predictors of home discharge after femoral fracture
ranged from 1.96-3.17 (male sex: 1.96, requiring compan-
ion for outdoor activity: 2.27, age: 1.79, chronic systemic
comorbidity: 1.77, dementia: 3.17).12. 18 After considering
these findings, an estimated OR of 2.0 was used.

Overall event proportions (P) (i.e., percentage of par-
ticipants who could not be discharged home after femo-
ral fracture) reported in previous studies were as high as
P=43%,10 P=41.4%,12 and P=40% (females).!” Therefore,
P=0.4 (i.e., 40% of participants) was considered a suitable
estimation. Based on an OR=2.0 and P=0.4, an estimated
sample size of 76 was required for the multiple logistic re-
gression analysis. 76 was then divided by a factor of 1-p2,
where p represents the multiple correlation coefficient of
a specific covariate relative to other remaining covariates.
The level of function required to perform activities of dai-
ly living (ADL) has been identified as a major predictor of
home discharge in patients with femoral fractures (ADL:
p=-0.515).9 Based on a desired power of 0.80, alpha of
0.05 and an attrition rate of 10%, a minimum of 92 partici-
pants was required for the analysis.

Participants

Participants were recruited from a local acute care hos-
pital. The inclusion criteria were: 1) hospital admission
due to unilateral femoral fracture; 2) having undergone
surgical treatment for unilateral femoral fracture; 3) aged
>65 years; and 4) able to follow verbal commands. The
exclusion criteria were: 1) femoral fractures treated con-
servatively; 2) inability to walk before femoral fracture; 3)
pathological femoral fractures (caused by disease instead
of an injury such as benign lesions, underlying metabolic
abnormalities); 4) femoral fractures associated with ma-
lignancy; 5) associated injuries such as upper extremity
or pelvic fractures; 6) major concomitant injuries such as
multiple trauma secondary to automobile accidents; 7)
rheumatoid arthritis; 8) inability or refusal to provide in-
formed consent; and 9) delayed hospital admission after
fracture (>24 hours).
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Preoperative measurements

Demographic (e.g., age, sex) and other relevant data (e.g.,
past medical history, presence of caregiver, walking aid
use) were collected at hospital admission (i.e., preopera-
tion) via patient medical records and interviews with a
physiotherapist. The following preoperative assessments
have demonstrated sufficient reliability, validity, and sen-
sitivity and were also conducted after admission.26-30

Pre-fracture health status

The Functional Comorbidity Index (FCI) was used to as-
sess pre-fracture health status. The FCI is a population-
based general comorbidity index used to adjust for the ef-
fect of comorbidity on physical function.26.3! [t includes
18 diagnoses and is calculated by adding the number of
“yes” responses, with higher scores indicating greater co-
morbidity (i.e., 0= no comorbidity; 18= highest number
of comorbidities). All relevant information was collected
via interviews or retrieved from patient medical records
after hospital admission and prior to femoral fracture sur-

gery.
Pre-fracture functional ability

The Modified Barthel Index (MBI) was used to assess
functional ability in performing various ADLs such as
feeding, wheelchair/bed transfer, personal toilet hygiene
(personal care), toilet transfers, bathing, walking, stair
climbing, dressing, and bladder and bowel control.29
Each performance item was rated using specified points
assigned to each level or ranking, indicating the level of
assistance required. Item scores are aggregated to obtain a
maximum score of 100. A higher total score is associated
with a greater degree of functional independence.

Cognition

The Mini-Mental State Examination (MMSE) was used to
assess global cognition.2” An MMSE score of 30 indicates
no impairment. Scores ranging from 26-30 are considered
normal in the general population.2’ Scores ranging from
20-25 indicate mild cognitive impairment and difficulty in
performing instrumental (I)ADLs, (e.g., shopping, financ-
es, administering medication, meal preparation). Scores
ranging from 10-19 indicate moderate cognitive impair-
ment, suggesting an inability to live independently and
difficulty performing basic IADLs (e.g., grooming, dress-
ing, toileting). Scores ranging from 0-9 indicate severe
cognitive impairment, and difficulty with all basic IADLs
(e.g., eating, walking).2’
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Hip pain level

The Numeric Pain Rating Scale (NPRS) is a patient-re-
ported outcome that was used to evaluate hip pain sever-
ity on an 11-point numeric scale from 0-10 (O=no pain,
10=worst pain).32 33 [t is easy to administer in clinical set-
tings and suitable for use in elderly populations.34. 35

Postoperative measures collected on the day of the second
gait training session

Based on our previous clinical experience, we observed
that compared with the first gait training session, partici-
pants showed better transfer ability and less wound pain
during ambulation at the time of the second gait training
session. This suggests that outcome measures obtained at
the time of the second gait training may more accurately
reflect postoperative recovery status. Therefore, MBI and
NPRS were again measured on the day of the second post-
operative gait training session by a physiotherapist. In ad-
dition, the Elderly Mobility Scale (EMS), and the Self-Ef-
ficacy for Exercise (SEE) Scale were assessed on the same
day. These assessments have also demonstrated sufficient
reliability, validity, and sensitivity.36-40

Postoperative mobility status

The EMS was used to evaluate mobility based on 7 func-
tional activities including bed mobility, transfers, locomo-
tion, balance and key position changes. Scores range from
0 (totally dependent) to 20 (independent mobility in a hos-
pital setting).

Postoperative exercise self-efficacy

The SEE Scale was used to evaluate patient confidence to
continue exercising despite physical limitations and per-
ceived barriers. The scale includes 9 situations affecting ex-
ercise participation (i.e., effects of weather, boredom, pain
when exercising, exercising alone, lack of pleasure in ex-
ercising, being busy with other activities, tiredness, stress,
and depression). Patients were asked to rate their confidence
to engage in exercise on an 11-point numeric scale (0=not
confident; 10=very confident). Responses were summed to
calculate a total SEE score (ranging from 0-90), with higher
scores indicating greater exercise self-efficacy.38

Six-week postoperative follow-up interview
Discharge status

A telephone interview was conducted at 6 weeks post-
operation to obtain information on discharge destination.
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It is common that the length of stay (LOS) was approxi-
mately 10 days in acute hospital settings and 1 month in
convalescent settings for patients who underwent surgical
fixation of femoral fractures. Therefore, 6 weeks post-op-
eration was selected as a suitable time point for assessing
discharge destination to avoid the potential for missing or
contaminated data due to confounding factors associated
with a longer follow-up period.

Statistical analysis

All analyses were performed using SPSS software (ver-
sion 27, IBM Corp., Armonk, NY, USA). Descriptive
statistics were used to determine measures of central ten-
dency and variability for all variables. The dependent vari-
able was discharge destination (i.e., whether or not par-
ticipants were discharged back to their original residence
6 weeks after femoral fracture surgery). Mann-Whitney
U or Pearson’s y2 tests were used to compare participant
characteristics between-groups (i.e., discharged home or
not discharged home), depending on the level of data (i.e.,
continuous vs. nominal). Receiver operating characteris-
tic (ROC) curves were used to determine optimal cut-off
scores for all primary outcomes assessed preoperatively
(i.e., FCI, MMSE, MBI, and NPRS at rest) and postopera-
tively (i.e., amount of PT/OT, LOS, MBI, EMS, NPRS,
SEE) based on discharge destination. Outcomes demon-
strating a significant area under the curve (AUC) were en-
tered as dichotomous (i.e., above or below ROC-derived
cut-off values), independent variables in the univariate
logistic regression analysis to determine potential predic-
tors of the dependent variable (i.e., discharge destination).
Age, sex, and significant dichotomous outcomes identified
in the univariate analysis were subsequently entered as
independent variables in the multiple logistic regression
analysis (enter method) to determine predictors of dis-
charge destination. The magnitude of association between
predictors and discharge destination were reported as OR
and 95% confidence intervals (CI). Goodness of fit was
determined using Hosmer and Lemeshow (H-L) tests with
values of P<0.05 indicating poor model fit.4!

Results

Participant characteristics

A flowchart outlining participant recruitment, screening,
enrollment, and treatment pathway selection is provided
in Figure 1. A total of 368 patients with unilateral femoral
fracture were admitted between March 2017 and March
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| Patients admitted for unilateral hip fracture between March 2017 and March 2018
(N.=368)

Patients excluded after screening® | r*Echuged_d:e t_o (_N:ZS_S)_ _____ -;

(N.=255) + No literacy in Chinese (N.=79) |

« Age <65 years (N.= 16) |
« Hip fracture managed conservatively (N.=23)

« Pathological hip fracture (N.=1) [

|

|

|

« Associated injuries or fracture (N.=6)

+ Admission after hip fracture >24 hours (N.=13)
+ Language barrier (N.=31)

« Declined to participate (N.=56)

Y
Fulfilled inclusion criteria
(N.=143)

|_> Excluded due to (N.=34):

+ Post-operative mortality (N.=3)

+ Residing in OAH before hip fracture (N.=22)
+ Remained in or transferred to acute care

(N.=9)¥

r l

| ¥Excluded due to medical complications (N.=9):

« Surgical management for subdural hemor- |
rhage (N.=1) |

« Chest pain associated with respiratory
distress (N.=3)

* Hip screw removed and supraspinatus
tear (N.=1)

« Acute kidney failure (N.=2)

|
|
|
|
|
I« Wound infection (N.=2)

Y
Recruited participants Direct discharge home
(N.=109) (N.=14)

Acute hospital

Rehabilitation hospital

Transferred to rehabilitation hospital
(N.=95)

/\

Discharged to old age home Discharged home
from rehabilitation hospital from rehabilitation hospital
(N.=37) (N.=58)

Figure 1.—Flowchart of participant recruitment, screening, enrolment
& clinical treatment pathway.

2018 and screened for eligibility. A total of 225 patients
were ineligible or declined to participate. Therefore, a total
of 143 individuals were recruited. Of these individuals, 34
were subsequently excluded from the analysis for various
reasons (Figure 1). Finally, a total of 109 participants (65
women [59.6%], mean age=83.2+6.9 years) were includ-
ed in all subsequent analyses. A total of 72 participants
(66.1%) were discharged home at the time of follow-up
(56=discharged home from the rehabilitation hospital,
14=discharged directly home following acute care), and
37 participants (33.9%) were unable to return home. Of
the patients recruited, 14 were sent directly home from the
acute care unit. Demographic and clinical characteristics
for these participants are presented in Table . Gamma
nail fixation was the most common surgical procedure
performed (54.1%). Average postoperative acute hospital
LOS was 8.6+4.9 days. The mean timing of the first and
second postoperative gait training session was 1.5+0.9 and
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2.6x1.0 days after surgery, respectively. Most participants
regained postoperative walking ability at 6 weeks (97.2%)).

Between-group comparisons

A summary of between-groups comparisons for all vari-
ables included in subsequent ROC and regression analyses
is provided in Supplementary Digital Material 1, Supple-
mentary Table 1. For outcomes assessed preoperatively,
MMSE scores were significantly higher among individuals
discharged home compared to those who were unable to
return home (P=0.004). The proportion of individuals with
an available caretaker prior to surgery was also signifi-
cantly greater among those discharged home (P=0.029).
For outcomes assessed postoperatively, the number of
physiotherapy sessions, MBI, EMS, and SEE scores were
significantly greater among individuals discharged home
(P<0.041), while NPRS scores were significantly higher
among individuals unable to return home (P=0.005).

AUC and ROC analysis

A summary of AUC analyses and ROC-derived optimal
cut-off values for continuous variables assessed pre- and
postoperatively is provided in Table II. MMSE was the
only preoperatively assessed outcome demonstrating a
significant AUC (0.667, P=0.004, cut-off score=16.5). For
outcomes assessed postoperatively, number of physiother-
apy sessions (AUC=0.632 P=0.024, cut-off score=7.50),
MBI (AUC=0.662, P=0.006, cut-off score=54.50), EMS
(AUC=0.663, P=0.006, cut-off score=4.50), NPRS
(AUC=0.665, P=0.005, cut-off score=6.25) and SEE
(AUC=0.620, 0.041, cut-off score=52.50) demonstrated
significant AUC.

Univariate Logistic Regression Analysis

A summary of univariate logistic regression analy-
ses is provided in Table III. MSSE (OR=2.643, 95%
CI=1.151-6.065, P=0.022), number of physiotherapy
sessions (OR=2.300, 95% CI=1.020-5.186, P=0.045),
MBI (OR=3.626, 95% CI=1.410-9.324, P=0.008), EMS
(OR=3.126, 95% CI=1.342-7.280, P=0.008), NPRS
(OR=0.419, 95% CI=0.177-0.990, P=0.047), SEE
(OR=3.690, 95% CI=1.369-9.950, P=0.010), and caregiv-
er availability (OR=2.962, 95%CI=1.098-7.989, P=0.032)
were associated with discharge destination.

Multiple Logistic Regression Analysis

A summary of the multiple logistic regression analy-
sis is provided in Table IV. Overall, the model was sig-
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TABLE L.—Demographic and clinical characteristics assessed pre- and postoperatively.

Variable All participants (N.=109) Discharged home (N.=72, 66.1%) Not discharged home (N.=37, 33.9%)
Assessed preoperatively

Age (years) 83.246.9 82.4+7.4 84.845.5

Sex (male/female) 44(40.4)/65(59.6) 25(34.7)/47(65.3) 19(51.4)/18(48.6)

Body Mass Index (kg/m?) 22.54£3.2 23.1£3.2 21.5£2.9

Marital status (single/married/divorced/married,
spouse deceased)

Number of medications per participant
Fracture side (left/right)
Fracture site (femoral neck/trochanter)

Pre-fracture residency (lift-landing flat/non-lift-
landing flat/ground floor)

Number of assistants needed when walking (0/1)

Pre-morbid walking status (unaided/cane/quadripod/
frame/rollator)

Caregiver availability (no/yes)
FCI (pre-fracture) (0-18)
NPRS (at rest) (0-10)
MBI (0-100)
MMSE (0-30)

Assessed postoperatively

Operation type (gamma nail fixation/dynamic
femoral screw fixation/AO screw fixation, Austin
Moore arthroplasty/bipolar femoral arthroplasty/
unipolar femoral arthroplasty) (n)

Timing of 1st gait training session (post-op days)

Timing of 2nd gait training session (post-op days)

FNumber of assistants needed when walking (0/1/2)
()

Number of PT sessions

Number of OT sessions

NPRS (0-10)

EMS (0-20)

MBI (0-100)

SEE (0-90)

LOS (days) (acute hospital pre-operation)

LOS (days) (acute hospital post-operation)

§LOS (days) (rehabilitation hospital post-operation)

Postoperative mobility at 6 weeks (walk unaided/
stick/quadripod/frame/rollator/wheelchair)

3(2.8)/51(46.8)/3(2.8)/52(47.7)

2(2.8)/36(50.0)/2(2.8)/32(44.4)

1(2.7)/15(40.5)/1(2.7)/20(54.1)

3.842.4 3.642.1 4.0+2.6
55(50.5)/54(49.5) 39(54.2)/33(45.8) 16(43.2)/21(56.8)
48(44.0)/61(56.0) 36(50.0)/36(50.0) 12(32.4)/25(67.6)

97(89.0)/5(4.6)/7(6.4) 65(90.3)/3(4.2)/4(5.6) 32(86.5)/2(5.4)/3(8.1)

107(98.2)/2(1.8)

40(36.7)/50(45.9)/9(8.3)/

70(97.2)/2(2.8)

31(43.1)/30(41.7)/5(6.9)/

37(100.0)/0(0.0)

9(24.3)/20(54.1)/4(10.8)/

5(4.6)/5(4.6) 3(4.2)3(4.2) 2(5.4)/2(5.4)
20(18.3)/89(81.7) 9(12.5)/63(87.5) 11(29.7)/26(70.3)
1113 1.2+1.4 1.0+0.9
2.543.1 2.643 2.443.3
96.1+7.7 95.948.4 96.4+5.9
19.846.7 21.146.6 17.346.2

59(54.1)/2(1.8)/10(9.2)/

35(48.6)/2(2.8)/8(11.1)/

24(74.9)/0(0)/2(5.4)/

17(15.6)/13(11.9)/8(7.3) 8(11.1)/12(16.7)/7(9.7) 9(24.3)/1(2.7)/1(2.7)
1.5+0.9 1.4+0.7 1.541.1
2.6£1.0 2.6£0.9 2.6+1.1

64(58.7)/35(32.1)/10(9.2)

49(68.1)/20(27.8)/3(4.2)

15(40.5)/15(40.5)/7(18.9)

9.0+5.1 9.7+5.4 7539

35419 3.742.0 3.0£1.5

52425 47425 6.0+2.0

4.043.1 4.6+32 2.542.8
48.6+13.1 50.9+13.2 44.0£11.6
38.7424.4 42.2424.8 31.8422.2

24423 2.6£2.6 1.9+1.3

8.6:4.9 9.245.6 7.6£32
31.3+22.1 (N.=95) 29.3+24.7 (N.=58) 35.2+15.5 (N.=37)

0(0.0)/18(16.5)/8(7.3)/ 0(0.0)/17(23.6)/6(8.3)/ 0(0.0)/1(2.7)/2(5.4)/

52(47.7)/28(25.7)/3(2.8)

34(47.2)/13(18.1)/2(2.8)

18(48.6)/15(40.5)/1(2.7)

All values are provided in mean+sd, frequencies (N.) or proportions (%).
AO: Arbeitsgemeinschaft fiir Osteosynthesefragen; EMS: Elderly Mobility Scale; FCI: Functional Comorbidity Index; LOS: Length of Stay; MBI: Modified Barthel
Index; MMSE: Mini-Mental State Examination; NPRS: Numeric Pain Rating Scale; OT: Occupational Therapy; PT: Physiotherapy; SEE: Self-Efficacy for Exercise

Scale.

FTNumber of assistants needed when walking after femoral fracture surgery (i.e., the number of physiotherapist and physiotherapy assistants for inpatient settings or
the number of family members/relatives/friends/old age home assistants needed for home/old age home settings); SLOS for 95 patients admitted to a rehabilitation

hospital until discharged home or to an old age home.

nificant (¥2=36.800, P<0.001) and demonstrated that fe-
male sex (OR=3.421, 95% CI=1.187-9.861, P=0.023),
>8 physiotherapy sessions (OR=4.633, 95% CI=1.559-
13.771, P=0.006), MMSE Score >17 (OR=3.374, 95%
CI=1.047-10.873, P=0.042), SEE Score >53 (OR=5.975,
95% CI=1.674-21.333, P=0.006) and caregiver availabil-
ity (OR=3.766, 95% CI=1.133-12.520, P=0.030) were
significant predictors of postoperative home discharge in
patients after femoral fracture surgery. These predictors
fit the model well (H-L test: y2=5.437, P=0.710) explain-
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ing approximately 40% of the variance in discharge des-
tination (Nagelkerke R2=0.397) and correctly classifying
77.1% of the participants included in the analysis.

Discussion

This was the first study to show that greater exercise self-
efficacy (i.e., higher SEE scores) was independently asso-
ciated with home discharge after femoral fracture surgery
and acute rehabilitation. Preoperative cognitive function
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TABLE I1.—Optimal cut-off scores of independent variables for predicting home discharge.

. 95% CI ROC Curve Coordinates
Variable AUC SE P — —
Lower Upper Score Sensitivity Specificity -1
Assessed preoperatively
Medications (total) 0.551 0.058 0.388 0.438 0.663 4.5 0.278 0.162
MMSE 0.667 0.052 0.004*  0.565 0.770 16.5 0.736 0.514
FCI (pre-fracture) 0.498 0.056 0.980 0.388 0.609 1.5 0.292 0.250
NPRS (at rest) 0.514 0.059 0.818 0.399 0.628 3.5 0.306 0.243
MBI (pre-fracture) 0.515 0.054 0.787 0.408 0.622 99.0 0.616 0.550
Assessed postoperatively
Total number of physiotherapy sessions 0.632 0.056 0.024*  0.522 0.742 7.5 0.583 0.378
Total number of occupational therapy sessions 0.596 0.059 0.102 0.481 0.711 2.5 0.806 0.595
LOS 0.538 0.056 0.525 0.427 0.648 8.5 0.431 0.306
MBI 0.662 0.053 0.006*  0.559 0.765 54.5 0.458 0.189
EMS 0.663 0.054 0.006*%  0.557 0.769 4.5 0.569 0.297
NPRS 0.665 0.053 0.005*  0.561 0.768 6.25 0.405 0.208
SEE 0.620 0.055 0.041*% 0512 0.728 52.5 0.417 0.162

A total of 72 participants were discharged home at the time of follow-up, and a total of 37 participants were unable to return home.

95% CI: 95% Confidence Interval; AUC: Area Under the Curve; EMS: Elderly Mobility Scale; FCI: Functional Comorbidity Index; LOS: Length of Stay; MBI:
Modified Barthel Index; MMSE: Mini-Mental State Examination; NPRS: Numeric Pain Rating Scale; SE: Standard Error; SEE: Self-Efficacy for Exercise Scale;
ROC: Receiver Operating Characteristic

*P<0.05 statistically significant area under the curve.

TABLE lIL.—Univariate logistic regression for predicting home discharge.

. . 95% CI
Variables Odds Ratio P
Lower Upper

MMSE score (reference group: <17) 2.643 1.151 6.065 0.022*
Total number of physiotherapy sessions (reference group: <8 physiotherapy sessions) 2.300 1.020 5.186 0.045*
Postoperative MBI score (reference group: MBI Score <55) 3.626 1.410 9.324 0.008*
Postoperative EMS score (reference group: EMS Score <5) 3.126 1.342 7.280 0.008*
Postoperative NPRS score (reference group: NPRS Score <7) 0.419 0.177 0.990 0.047%*
Postoperative SEE Score (reference group: SEE Score <53) 3.690 1.369 9.950 0.010%*
Caregiver availability (reference group: no caregiver) 2.962 1.098 7.989 0.032*

A total of 72 participants were discharged home at the time of follow-up, and a total of 37 participants were unable to return home.

95% CI: 95% Confidence Interval; EMS: Elderly Mobility Scale; H-L: Hosmer and Lemeshow; MBI: Modified Barthel Index; MMSE: Mini-Mental State Examination;
NPRS: Numeric Pain Rating Scale; SEE: Self-Efficacy for Exercise Scale

*P<0.05 statistically significant predictor variable; tNagelkerke R2.

TABLE [V.—Predictors of home discharge (multivariate logistic regression).

Omnibus H-L Test Overall Odds 95% CI
Variables 2 b . . R2 Class(iuf/'tc)ation Ratio [ ower Upper P
Model Summary 36.000 <0.001 5.437 0.710 0.397 77.1
Age 1.017 0930 1.113 0.709
Sex (reference group: male) 3421 1.187 9.861 0.023*
Total number of physiotherapy sessions 4.633 1.559 13.771 0.006*
Postoperative NPRS Score (reference group: NPRS Score <7) 0.386 0.127 1.176 0.094
Postoperative EMS Score (reference group: EMS Score <5) 2.054 0.561 7.515 0.277
MMSE score (reference group: MMSE Score <17) 3.374 1.047 10.873 0.042*
Postoperative SEE Score (reference group: SEE Score <53) 5975 1.674 21.333 0.006*
Postoperative MBI Score (reference group: MBI Score <55) 1.346 0312 5.811 0.690
Caregiver availability (reference group: no caregiver) 3.766 1.133 12.520 0.030*

A total of 72 participants were discharged home at the time of follow-up, and a total of 37 participants were unable to return home

95% CI: 95% Confidence Interval; EMS: Elderly Mobility Scale; H-L: Hosmer and Lemeshow; MBI: Modified Barthel Index; MMSE: Mini-Mental State Examination;
NPRS: Numeric Pain Rating Scale; SEE: Self-Efficacy for Exercise Scale

*P<0.05 statistically significant predictor variable; TNagelkerke R2.
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(MMSE scores), postoperative function, mobility, exer-
cise self-efficacy (MBI, EMS, SEE scores) and the num-
ber of postoperative physiotherapy sessions were greater
among individuals discharged home, while postoperative
pain (NPRS scores) was greater among individuals un-
able to return home. In subsequent multivariate analyses,
female sex, a greater number of physiotherapy sessions,
better preoperative cognitive function (i.e., higher MMSE
scores) and caretaker availability emerged as significant
predictors, and are discussed in detail below, while the ef-
fects of other factors were diminished.

Exercise self-efficacy as a predictor of discharge destination

Greater postoperative exercise self-efficacy was associ-
ated with a 5.9-fold higher likelihood of home discharge.
A study by Zhang et al. reported that self-efficacy (i.e.,
SEE) during a home-based rehabilitation program had an
indirect effect on long-term mobility at 9 months follow-
ing femoral fracture.?2 A recent meta-synthesis examining
factors that influence well-being after femoral fracture
highlights the importance of self-efficacy in enhancing
progress during rehabilitation and in making lifestyle
modifications that support adapted physical activity.2> To
our knowledge, this is the first study to demonstrate the
predictive value of exercise-related confidence in deter-
mining home discharge after femoral fracture. Our find-
ings suggest that increasing self-confidence to engage in
exercise during rehabilitation, despite physical limitations
and perceived obstacles, may help facilitate home dis-
charge following femoral fracture surgery.

Sex as a predictor of discharge destination

Compared with men, women showed a 3.4-fold higher like-
lihood of direct home discharge. This is in agreement with
findings reported in previous studies. 0. 18, 19 A study by Sal-
ar et al. involving 1044 participants with femoral neck frac-
ture showed that women had a 1.3-fold higher likelihood
of direct home discharge.!? In a cohort of 573 participants,
Nanjayan et al. reported that men showed a 1.6-fold higher
likelihood of postoperative change in discharge destination
(i.e., alternate to pre-fracture residential setting) after femo-
ral neck fracture.!8 Deakin ef al. also showed that men had
a 2.5-fold higher likelihood of discharge to an alternative
location following femoral fracture.!0

In a large retrospective study examining function after
femoral fracture rehabilitation, Semel et al. reported that
men were transferred to acute care more frequently and
demonstrated less functional independence after rehabili-
tation than women.42 This suggests men may require more
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preoperative care or are more likely to develop postopera-
tive complications, which may alter discharge destination.
The Nottingham Femoral Fracture Score, a scoring system
used to predict mortality and early discharge after femoral
fracture,!’ includes male sex as a weighted scoring item.
Although families comprising “old-old” individuals (i.e.,
couples aged >85 years) are becoming more common,
women are likely to live longer and require less disability-
related assistance than men.43 In considering the popula-
tion under study, the conventional role assumed by elderly
Chinese women involves the care of their lifelong partners
and other family members (e.g., child care), and assuming
the responsibility of daily household chores (e.g., clean-
ing, meal preparation).* As the importance of this role re-
mains culturally intrinsic, elderly Chinese women may be
reluctant to seek extra-familial assistance (e.g., home care
aid, nurse).45 Hence, elderly Chinese women are presum-
ably more emotionally eager to be discharged home rather
than being institutionalized after femoral fracture surgery.

Amount of physiotherapy as a predictor of discharge des-
tination

In the present study, a greater number of physiotherapy
sessions after femoral fracture was associated with a 4.6-
fold higher likelihood of direct home discharge. Previous
evidence also indicates a higher likelihood of direct home
discharge from acute in-patient settings!! and greater func-
tional independence during transfers, bed mobility and am-
bulation among individuals who received >1 physiotherapy
session per day.!l 46 Early mobilization (e.g., as early as
first day post-operation), and more frequent physiotherapy
sessions (twice per day) also led to shorter hospital LOS
and higher return to pre-admission residential status (94%)
compared to standard care alone (83.9%).46 A systematic re-
view of femoral fracture rehabilitation practices among the
elderly found that intensive physiotherapy was associated
with shorter LOS in acute care settings and more favorable
discharge destination among patients with femoral fractures
and concurrent mild-to-moderate dementia.8 Thus, our find-
ings further substantiate the importance of early postopera-
tive physiotherapy to facilitate home discharge.

Cognitive function as a predictor of discharge destination

Varying degrees of cognitive impairment are frequently
observed in elderly people with femoral fracture.2! This
study showed that better preoperative cognitive function
was associated with a 3.3-fold greater likelihood of direct
home discharge. Overall, the study participants showed
moderate cognitive impairment (i.e., MMSE=19) which
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was comparable to the level of cognitive function reported
for older people with femoral fracture in previous stud-
ies.47. 48 Previous studies also showed that patients with
cognitive impairment require longer LOS in rehabilitation
settings, and are less likely to be discharged directly to
pre-admission residential status than those without pre-
operative cognitive impairment.!4 49 Herschkovtiz et al.
found that those with better cognitive function had better
postoperative functional recovery at discharge.!4 This sug-
gests that early preoperative screening for dementia and
cognitive impairment severity remains important for plan-
ning postoperative discharge.

Caregiver availability as a predictor of discharge destination

In the present study, patients with an available caregiver
showed a 3.7-fold greater likelihood of home discharge
compared to those without a caregiver. Beaupre et al. also
reported that patients with poor social support (i.e., limited
contact with others outside their home) showed a 4.2-fold
higher likelihood of institutionalization 6 months after
femoral fracture compared to those with a high level of
social support (i.e., frequent phone or personal contact and
availability of a social network consisting of >3 individu-
als).50 Similarly, Vochteloo et al. found a two-fold greater
likelihood of alternate discharge destination among elderly
patients without a partner.5! Early preoperative inventory
of social support and caregiver availability is important to
facilitate optimal discharge planning.

Clinical implications

This study used a comprehensive battery of assessments to
evaluate sociodemographic, physical, cognitive, psychoso-
cial, environmental factors and their association with suc-
cessful home discharge in the early phase of rehabilitation
following femoral fracture surgery. There are several im-
portant clinical implications. First, our findings may help fa-
cilitate follow-up care and discharge planning through early
identification of individuals who are likely to be discharged
home following femoral fracture surgery. Specifically, indi-
viduals with MMSE scores >17, postoperative SEE scores
>53 and available caregivers may have greater potential for
home discharge after femoral fracture surgery. In contrast,
individuals with preoperative MMSE scores <16, postop-
erative SEE scores <52 and no caregivers may be less suit-
able for home discharge. Planning for these individuals may
involve transfer to a convalescence setting for further inpa-
tient rehabilitation and/or old age home placement.
Second, despite physical limitations and perceived bar-
riers associated with postoperative recovery,?> confidence
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to engage in exercise (i.e., exercise self-efficacy) may be an
important mediating factor in improving long-term mobility
and function after femoral fracture.?2 Prior to discharge, sup-
port and encouragement from therapists and caregivers to
engage in exercise may help to instill confidence, thereby op-
timizing functional recovery during inpatient rehabilitation.

Third, caregiver availability was a significant predictor
of home discharge. Caregiver availability is important in
promoting functional recovery and resuming ADLs after
discharge.52 Therefore, structured training is essential to
equip caregivers with the necessary skills to assist in this
capacity.53

Finally, the amount of physiotherapy received in acute care
is an important modifiable factor that may facilitate home
discharge. Physiotherapy involves gait training, joint mobi-
lization and muscle strengthening exercises, as well as pain
management, which are instrumental in maximizing func-
tional independence and minimizing fall risk. In this study, 8
sessions of physiotherapy or more during acute hospital stay
was associated with a higher likelihood of home discharge.
As the average postoperative hospital LOS was 8.6 days, ad-
equate inpatient physiotherapy (i.e., approximately 1 session
for every day spent in postoperative acute care prior to dis-
charge) may be important for optimizing functional recovery
and independence prior to returning home.

Limitations of the study

This study has several limitations which affect the gen-
eralizability of the results. The sample size of the present
study was small and all participants were recruited from
a single acute care hospital. Additionally, of the individu-
als screened after admission for unilateral femoral frac-
ture (N.=368), more than half were excluded for various
reasons (N.=255) (e.g., age, time of admission, declined
to participate, etc.). Discharge destination and mortality
after femoral fracture surgery are also strongly influenced
by regional factors (e.g., local healthcare organization
and policy, availability of social support, length of stay),
which may vary substantially between healthcare authori-
ties and hospitals.>+ 55 Currently, there are no intermedi-
ate discharge solutions in the country where the study
was conducted and discharge destination was restricted to
either direct home discharge or discharge to an old age
home, thus limiting the analyses performed. Multi-cen-
tered trials are needed to improve the prediction model
and generalizability of the findings. Our study may have
been underpowered to detect significant associations with
certain predictor variables. For example, although pain
(NPRS) during walking, as well as mobility (EMS) and
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function (MBI) scores demonstrated a statistically signifi-
cant AUC, their predictive contributions were diminished
in the multivariate regression analysis. Although the num-
ber of physiotherapy sessions and exercise self-efficacy
(SEE) demonstrated the strongest association with home
discharge in the model, this relationship does not imply
a causal link between treatment dose and acute or long-
term postoperative outcomes. Furthermore, the overall
ability of the model to predict the variance in discharge
destination was low (i.e., R2=0.397). The model was also
underpowered to accommodate the inclusion of other cat-
egorical variables (i.e., fracture/surgery type), which may
influence functional recovery and discharge.5¢ 57 Future
studies involving larger cohorts are warranted to validate
the model. Finally, data on other patient characteristics
(e.g., nutritional status, education, culture) that may influ-
ence the outcome were not collected.

Conclusions

Female sex, better preoperative cognitive function, more
physiotherapy rehabilitation training, and caregiver avail-
ability were independently associated with successful
home discharge following femoral fracture surgery. The
association observed between greater exercise self-effica-
cy and home discharge was also a novel finding of this
study. This evidence may help to facilitate more effective
postoperative discharge planning and follow-up care for
individuals after femoral fracture surgery.
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