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Abstract

Introduction: The incidence of hip fracture is projected to increase in the next 25 years as the world population ages. Hip
fracture is often associated with subsequent readmission and mortality. Nevertheless, elderly patients often may not
achieve the same level of functional ability as prior to their injury. Several studies have shown that close collaboration
between orthopedic surgeons and geriatricians can improve such outcomes and Geriatric Day Hospital (GDH) is one of the
examples of collaboration to improve such outcomes. The aim of this descriptive retrospective study is to review the
effectiveness of the day rehabilitation program provided by a GDH on functional outcomes, mortality, and readmission rate,
among a sample of elderly patients with hip fracture. Methods: The medical records of patients from January |, 2009, to
December 31, 2012, were collected and evaluated. Demographic data of the patients and Charlson Comorbidity Index were
collected. The Barthel Index, Elderly Mobility Scale, and Mini-Mental State Examination were measured on admission and at
discharge of the patients to evaluate both physical and cognitive functions. Results: The results showed that the majority of
patients benefited from rehabilitation in the GDH. The 12-month mortality rate of patients taking full-course rehabilitation
in the GDH was improved. The age of patient was the most important factor influencing the rehabilitation outcomes.
Gender was the only risk factor for [2-month mortality and 6-month readmission. Discussion: Since patients were selected
to attend GDH, there was a bias during the selection of patients. Furthermore, it was difficult to compare patients attended GDH
with patients who did not because outcomes of the latter were difficult to be recorded. Conclusions: Our study shows that
postoperative geriatric hip fracture patients definitely can benefit from rehabilitation service offered by GDH in terms of func-
tional and cognitive outcomes.

Keywords
day rehabilitation program, Geriatric Day Hospital (GDH), geriatric hip fractures, functional outcomes, readmission, mortality

Submitted October 4, 2017. Revised January 6, 2018. Accepted January 22, 2018.

" Department of Orthopaedics and Traumatology, The University of Hong
Kong, Queen Mary Hospital, Pokfulam, Hong Kong

2Department of Orthopaedics and Traumatology, Queen Mary Hospital,
The incidence of hip fractures is projected to increase by more E’Okfuhm‘ Hong Kong

than 250% in the next 25 years as the world population ages.1,2 Department of Medicine, TWGHSs Fung Yiu King Hospital, Pokfulam, Hong

Hio £ is off iated with sub h itali Kong
1p fracture 1s often associated with subsequent rehospitaliza- *Shenzhen Key Laboratory for Innovative Technology in Orthopaedic Trauma,

tion, increased number of hospital stay, and high hospital costs.  The University of Hong Kong-Shenzhen Hospital, Shenzhen, China
In United States, Sloan et al® reported a 167% increase in
expense for hospital readmission from 1984 to 1994 for Corresponding Author:
. . . . Tak Man Wong, Department of Orthopaedics and Traumatology, The
patients with hip fracture. The occurrence of unplanned hospi- Universi . .
o . . ; niversity of Hong Kong, 5/F Professorial Block, Queen Mary Hospital,
tal readmission among elderly adults with hip fracture iS @  pokfulam, Hong Kong.

significant concern, as it will further burden our medical Email: wongtm@hku.hk

Introduction

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY _NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


mailto:wongtm@hku.hk
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/2151459318759355
http://journals.sagepub.com/home/gos

Geriatric Orthopaedic Surgery & Rehabilitation

system. Apart from readmission, the elderly patients become
weaker by the effect of hospitalization and surgery.* As a
result, the patients may not achieve the same level of functional
ability as prior to their injury. Approximately one-third of the
patients with hip fracture die within the first year after sur-
gery.”® Existing literatures suggested that there is a need to
improve the efficiency and quality of hip fracture treatment
and the model of care. An example of such improvement is the
establishment of day rehabilitation program for those patients
who received hip fracture surgery. It has been reported that the
collaboration between orthopedic surgeons and geriatricians
can improve hip fracture patients’ outcomes, which include
activities of daily living (ADLs), number of medical complica-
tions, readmissions, subsequent mortality, and long-term
restitution.”'® A number of preliminary studies have shown
that better outcomes were resulted when elderly patients were
treated by a closed collaboration between orthopedic surgeons
and geriatricians.''""?

In Hong Kong, there are 14 geriatric day hospitals (GDHs)
providing day rehabilitation services and serving different parts of
Hong Kong.'* There are geriatricians, physiotherapists, and
nurses with geriatric expertise providing care for patients after
hip fracture surgery during daytime on weekdays. The services
include the following components: conducting initial physical
and mental screening and evaluation; providing continuity of care
including geriatric care, physiotherapy, and occupational therapy;
and early discharge planning. After hip fracture surgery in acute
hospital, patients are referred to GDHs for physical therapy. Dif-
ferent patients have different treatment timelines according to the
suggestions by physical therapists. They would be discharged
once they reach the plateau of their exercise tolerance. Although
the day rehabilitation program provided by GDH has been
launched for decades, there is still lack of evidence showing such
service is effective in improving the eventual outcomes of the
patients after hip fracture surgery. Furthermore, as the number
of geriatric hip fracture is increasing dramatically in recent years,
the resource implication for the rehabilitation is expected to sig-
nificantly increase burden to our social economic system in the
coming years. It is time to justify the efficiency of day rehabilita-
tion service with balance of the clinical outcome and social
resource implicated being taken into account.

The aim of this descriptive retrospective study is to review
the effectiveness of the day rehabilitation program provided by
GDH on functional outcomes, mortality, and readmission rate,
among a sample of elderly patients with hip fracture.

Materials and Methods
Patients

Some patients after hip fracture surgery in one of the acute
hospitals are transferred to a GDH in Hong Kong for further
rehabilitation after discharge. Medical records of the patients
attending this GDH from January 1, 2009, to December 31,
2012, were collected for this retrospective study. Patients aged
60 or above who received hip surgery due to low-energy

Table I. Demographic Profile of Study Population.

Demographic Variable All (N = 253), n (%)

Gender
Male 61 (24.1%)
Female 192 (75.9%)
Age (years)
60-69 8 (3.2%)
70-79 71 (28.1%)
80-89 140 (55.3%)
90-99 33 (13.0%)
>100 1 (0.4%)
Premorbid ambulation status
Walking without aid 94 (37.2%)

Walking with aid
Smoking status
Nonsmoker
Smoker or ex-smoker
Use of bisphosphonates
Not used
Used
Bl on admission
61-100 (slightly dependent or independent)
41-60 (moderately dependent)
0-40 (severely dependent)
EMS on admission
15-20 (independent)
10-14 (moderately dependent)
0-9 (severely dependent)
MMSE on admission
27-30 (normal)
21-26 (slight)
10-20 (moderate)
0-9 (severe)
Charlson Comorbidity Index, mean (SD)

159 (62.8%)

206 (81.4%)
47 (18.6%)

219 (86.6%)
34 (13.4%)

214 (84.6%)
19 (7.5%)
20 (7.9%)

83 (32.7%)
97 (38.3%)
73 (28.9%)

22 (8.7%)
70 (27.7%)
140 (55.3%)
21 (8.3%)
2.4 (2.6)

Abbreviations: Bl, Barthel Index; EMS, Elderly Mobility Score; MMSE, Mini-
Mental State Examination; SD, standard deviation.

traumatic (defined as fall from standing height) hip fracture
and had attended full course of rehabilitation in this GDH were
included in this study. The hip fracture should be isolated,
including femoral neck, intertrochanteric, and subtrochanteric
fractures. Patients having pathological fractures, periprosthetic
fractures, multiple fractures, totally bedridden, or more than 14
days’ surgery lag time were excluded. A total of 253 patients
were recruited in the study. The study was approved by the
institutional review board of the institution.

Data Collection

Demographic data of the patients, including age, gender, pre-
morbid walking status, smoking status, use of bisphosphonates,
length of stay in acute hospital, and Charlson Comorbidity
Index (CCI) were collected. Charlson Comorbidity Index is the
most extensively studied comorbidity index and widely used.'®
The Barthel Index (BI), Elderly Mobility Scale (EMS), and
Mini-Mental State Examination (MMSE) were measured on
admission and at discharge of the patients to evaluate both
physical and cognitive functions. The rehabilitation
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Table 2. Mean of RE, Physical, and Cognitive Measures Before and
After Rehabilitation in GDH.

Time Points for Evaluating

Patients’ Outcomes Bl EMS MMSE

Mean score on admission, 80.5 (19.8)  12.1 (4.6) 17.8 (6.2)
mean (SD)

Mean score at discharge,  83.2 (20.2) 13.8 (4.9) 19.1 (6.6)
mean (SD)

P value .000 .000 .000

Mean RE (%), mean (SD)  22.5 (66.6), 27.1 (32.9), 12.3 (35.4),

n =233 n = (240) n = (251)

Abbreviations: Bl, Barthel Index; EMS, Elderly Mobility Score; GDH, Geriatric
Day Hospital; MMSE, Mini-Mental State Examination; RE, rehabilitation
effectiveness; SD, standard deviation.

Table 3. Bivariate Analysis of RE and Various Variables.

effectiveness (RE) has been used to evaluate the rehabilitative
impact as early as 1987 by Heinemann and Shah in 1990.'¢!
Rehabilitation effectiveness was defined as the percentage of
potential functional improvement actually achieved, so as to
take the potential maximal functional improvement into
account. In this study, the outcome was evaluated by RE in
terms of BI, EMS, and MMSE and calculated as follows:

REs = [(Final BI/EMS/MMSE score
— initial BI/EMS/MMSE score)
/(Maximum possible BI/EMS/MMSE score
— initial BI/EMS/MMSE score)] x 100%.

In additional to that, cumulative readmission (3 and 6
months after discharge), cumulative mortality (1, 6, and

P Value (Compared

P Value (Compared P Value (Compared

Mean RE by With Mean of Mean RE by With Mean of Mean RE by With Mean of
Demographic Variable Bl (%); n First Group) EMS (%); n First Group) MMSE (%); n First Group)
Gender
Male 30.2 (46.1); 54 - 25.8 (32.8); 59 - 16.1 (30.3); 59 -
Female 20.2 (71.6); 179 334 27.5 (33.0); 18I 719 11.2 (36.8); 192 .346
Age
60-74 55.0 (39.1); 23 - 25.1 (36.2); 24 - 19.2 (72.7); 27 -
75-89 20.9 (68.3); 176 061 29.5 (33.8); 182 923 12.4 (29.2); 190 .953
>90 8.6 (67.1); 34 .029% 15.7 (22.5); 34 .603 6.4 (18.8); 34 763
Premorbid ambulation status
Walk without aid 32.9 (56.6); 77 - 33.8 (37.9); 84 - 14.3 (44.5); 92 -
Walk with aid 17.4 (70.6); 156 .095 23.5 (29.4); 156 .033° 11.2 (28.8); 159 .505
Charlson Comorbidity Index
0 28.2 (77.9); 49 - 28.1 (30.9); 52 - 13.0 (35.1); 57 -
1-2 24.3 (53.1); 100 1.0 29.3 (34.5); 104 1.0 9.7 (40.0); 107 1.0
>2 17.0 (74.0); 84 1.0 23.8 (32.2); 84 1.0 15.1 (29.5); 87 1.0
Smoking status
Nonsmoker 24.1 (57.6); 187 .569 26.5 (32.3); 197 571 11.4 (37.0); 204 .386
Smoker or ex- 15.7 (95.3); 46 29.7 (35.9); 43 16.4 (27.3); 47
smoker
Use of bisphosphonate
Bisphosphonates 19.5 (69.8); 200 .096 26.2 (32.2); 208 281 1.1 (36.4); 217 .152
not used
Bisphosphonates 40.3 (38.0); 33 33.0 (37.0); 32 20.4 (26.5); 34
used
Length of stay
<7 days 22.0 (72.6); 201 .849 27.3 (32.2) 407 12.4 (36.3) .874
>7 days 24.1 (36.6); 49 22.8 (33.2) 11.5 (28.6)
Bl on admission
61-100 25.6 (71.9); 194 - 30.4 (34.0); 201 - 12.7 (37.6); 212 -
41-60 6.8 (27.9); 19 .078 9.3 (17.5); 19 .000° 14.3 (23.0); 19 1.0
0-40 6.8 (15.5); 20 .009* 10.8 (21.2); 20 .003? 7.0 (14.3); 20 1.0
EMS on admission
15-20 48.6 (62.5); 66 - 39.6 (41.9); 70 - 17.4 (50.3); 81 -
10-14 12.6 (84.6); 94 .007% 28.6 (28.7); 97 71 13.6 (21.3); 97 .893
0-9 I1.5 (66.6); 73 .000* 13.1 (21.4); 73 .000* 5.0 (28.9); 73 71
MMSE on admission
27-30 36.2 (92.9); 15 - 30.2 (45.3); 19 - 0.8 (87.3); 20 -
21-26 34.8 (72.8); 62 1.000 37.5 (34.4); 64 .988 21.2 (39.7); 70 .904
10-20 16.9 (64.6); 135 971 24.0 (30.2); 136 .994 10.8 (18.3); 140 997
0-9 11.9 (19.0); 21 913 12.9 (24.3); 21 .623 12.3 (35.4); 21 1.0

Abbreviations: Bl, Barthel Index; EMS, Elderly Mobility Score; MMSE, Mini-Mental State Examination; RE, rehabilitation effectiveness.

*Significant difference (P < .05).
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12 months after discharge), and refracture within 2 years of
patients were also recorded to evaluated outcomes.

Statistical Analyses

Statistical analyses were carried out using Statistical package
for Social Science software version 17.0. Independent ¢ test was
used for continuous variables, and ¥ test was performed for
categorical variables. Statistical significance was set as P <.05.

Linear regression was used to determine those risk factors
for poor RE in terms of BI, EMS, and MMSE. Binary logistic
regression was used to determine risk factors for mortality,
refracture, and readmission. The covariates that were con-
trolled during multivariate analysis included gender, age,
smoking status, use of bisphosphonates, length of stay, CCI,
BI on admission, EMS on admission, MMSE on admission, and
premorbid ambulatory status.

Results

During the observed period from January 1, 2009, to December
31,2012, 317 elderly patients attended the GDH for rehabilita-
tion. Among these patients, 253 met the inclusion criteria and
were included. Most patients were female (75.9%). Majority of
the recruited patients were between 80 and 89 years. Only 47
(18.6%) patients were smoker or ex-smoker, and 34 (13.4%)
patients had been taking bisphosphonates. Two hundred one
(80.4%) patients stayed in acute hospital no more than 7 days,
whereas 49 (19.6%) patients stayed in acute hospital for more
than 7 days. The mean CCI was 2.6. Most of the patients
walked with aid before injury. The detailed demographic pro-
file of the study population is shown in Table 1.

The mean scores of BI, EMS, and MMSE on admission
were 80.5, 12.1, and 17.8, respectively. Most of the patients
showed improvement in physical and cognitive function after
rehabilitation in GDH (mean score increased on discharge; P <
.000). The mean RE is also shown in Table 2. Those patients
with maximum scores on admission were excluded when cal-
culating the RE.

Bivariate analysis was used to study the relationship
between RE and various variables. On the other hand, it
revealed any significant factors for RE determined by BI, EMS,
and MMSE (Table 3). It showed that older age (>90) was the
significant factor influencing improvement in BI (P < .05),
while premorbid ambulatory status was the significant factor
influencing that of EMS (P < .05). Barthel Index and EMS on
admission were all important factors related to the improve-
ment of BI and EMS. Mini-Mental State Examination can
reflect the cognitive status of patients. In our study, there was
no single important factor related to the improvement in
MMSE, including MMSE on admission. Smoking status, use
of bisphosphonates, length of stay, and CCI did not have any
relationship on the RE in terms of BI, EMS, and MMSE. In the
subsequent multivariate analysis, only older age (>90) was the
independent predictor factor of poor RE of BI, while poor BI

Table 4. Outcomes of Patients Discharged From GDH.

Outcomes n (%)
Readmission
Cumulative within 3 months 15 (5.9%)
Cumulative within 6 months 25 (9.9%)
Readmission specialty
O&T 3 (12%)
Other specialty 22 (88%)
Refracture within 2 years 15 (5.9%)
Mortality
Within 3 months 0 (0%)
Within 6 months 0 (0%)
Within | year 12 (4.7%)

Abbreviations: GDH, Geriatric Day Hospital; O&T, orthopedics and
traumatology.

%
100

. O&T
[ Other speciality

80 1
60 -
40

20 4 n=3
: ]

Figure |. Readmission specialties of patients’ readmission within 6
months. O&T indicates orthopedics and traumatology.

and EMS performance on admission were independent predic-
tor factors of poor RE of EMS.

The outcomes of patients were evaluated by readmission,
refracture, and mortality. As shown in Table 4, there were
readmissions of 15 (5.9%) and 25 (9.9%) within 3 and 6 months
after discharge, respectively. Only 3 (12%) of these patients
were readmitted to orthopedics and traumatology specialty,
while 22 (82%) of these patients were readmitted to other spe-
cialties (Figure 1). Fifteen (5.9%) patients underwent refracture
within 2 years. No patients died within 6 months and 12 (4.7%)
patients died within 12 months.

Bivariate analysis indicated no risk factors for readmission
and refracture within 2 years (Table 5). On the other hand,
males, poor BI performance on admission, and poor EMS per-
formance on admission were risk factors for cumulative 12-
month mortality.

Multivariate analysis was also performed (Table 6). Simi-
larly, no risk factors for readmission and refracture were found
in this study. The risk factors for 12-month mortality were male
and poor BI performance on admission (Figure 2).
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Table 5. Risk Factors for Poor Outcomes (Cumulative Readmission Within 3 Months and 6 Months, Refracture Within 2 Years, and

Cumulative Mortality Within | Year).

Readmission P Value Readmission P Value P Value P Value
Within (Compared Within (Compared Refracture (Compared Cumulative (Compared
3 Months  With Mean of 6 Months  With Mean of Within  With Mean of Mortality =~ With Mean of
Risk Factors (n=15) First Group) (n = 25) First Group) 2 Years  First Group) Within | Year First Group)
Gender
Male (61) 4 (6.6%) 8l 8 (13.1%) 331 3 (4.9%) 701 6 (9.8%) .032*
Female (192) Il (5.7%) 17 (8.6%) 12 (6.25%) 6 (3.1%)
Age
60-74 (28) 0 (0%) 225 I (3.6%) 458 0 (0%) .146 0 (0%) 129
75-89 (191) 14 (7.3%) 21 (11.0%) Il (5.8%) 12 (6.3%)
>90 (34) 1 (2.9%) 3 (8.8%) 4 (11.8%) 0 (0%)
Premorbid ambulation status
Walk without 5 (5.3%) 752 8 (8.5%) 574 5(5.3%) 752 3 (3.2%) 372
aid (94)
Walk with 10 (6.3%) 17 (10.7%) 10 (6.3%) 9 (5.7%)
aid (159)
Charlson Comorbidity Index
0 (57) 1 (1.8%) .283 2 (3.5%) .186 4 (7.0%) 734 I (1.8%) .052
1-2 (109) 7 (6.4%) 13 (11.9%) 5 (4.6%) 3 (2.8%)
>2 (87) 7 (8.0%) 10 (11.5%) 6 (6.9%) 8 (9.2%)
Smoking status
Nonsmoker (206) 12 (5.8%) .884 18 (8.7%) 202 13 (6.3%) .590 10 (4.9%) .862
Smoker or ex- 3 (6.4%) 7 (14.9%) 2 (4.3%) 2 (4.3%)
smoker (47)
Use of bisphosphonate
Bisphosphonates 12 (5.5%) 442 20 (9.1%) 311 12 (5.6%) 442 10 (4.6%) 737
not used (219)
Bisphosphonates 3 (8.8%) 5 (14.7%) 3 (8.8%) 2 (5.9%)
used (34)
Length of stay
<7 days (201) Il (5.5%) A77 18 (9.0%) .265 13 (6.5%) 227 8 (4.0%) 512
>7 days (49) 4 (8.2%) 7 (14.3%) 1 (2.0%) 3 (6.1%)
Bl on admission
61-100 (214) 14 (6.5%) .503 20 (9.3%) 244 12 (5.6%) 723 2 (0.9%) .000°
41-60 (19) 0 (0%) I (5.3%) 1 (5.3%) 2 (10.5%)
0-40 (20) 1 (5%) 4 (20%) 2 (10%) 8 (40%)
EMS on admission
15-20 (83) 2 (2.4%) 236 3 (3.6%) .064 5 (6.0%) 207 I (1.2%) .046?
10-14 (97) 8 (8.2%) 13 (13.4%) 3 (3.1%) 4 (4.1%)
0-9 (73) 5 (6.8%) 9 (12.3%) 7 (9.6%) 7 (9.6%)
MMSE on admission
27-30 (22) 0 (0%) 224 | (4.5%) 151 0 (0%) .302 0 (0%) .062
21-26 (70) 2 (2.9%) 3 (4.3%) 6 (8.6%) I (1.4%)
10-20 (140) 12 (8.6%) 19 (13.6%) 9 (6.4%) 8 (5.7%)
0-9 (21) | (4.8%) 2 (9.5%) 0 (0%) 3 (14.3%)

Abbreviations: Bl, Barthel Index; EMS, Elderly Mobility Score; MMSE, Mini-Mental State Examination; RE, rehabilitation effectiveness.

*Significant difference (P < .05).

Discussion

Elderly patients have a higher risk in experiencing functional
decline after hospitalization. Cdrcoles-Jiménez et al showed
that 20% of patients remain in a situation of dependence after
discharge.'® The implementation of GDH is to allow elderly
patients receive rehabilitation and comprehensive geriatric
assessment without hospitalization. On the other hand, it can
provide services in a multidisciplinary approach similar to

institution but without additional costs. Hui et al reported that
the cost of day hospital treatment in Hong Kong was found to
be much cheaper than an equivalent period of inpatient reha-
bilitation.'” The difference in costing was mainly due to the
manpower allocation. In GDH, more allied health but less nur-
sing manpower was recruited and it only opened in daytime.
The current study demonstrated that most of geriatric hip frac-
ture patients benefited after rehabilitation in GDH in terms of
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Table 6. Risk Factors for Outcomes of Patients Discharged From
GDH?

OR
Dependent Variable 95% Cl) P
Cumulative mortality within Bl on 305 .028"
12 months admission
Sex 135 .029"

Abbreviations: CCl, Charlson Comorbidity Index; Cl, confidence interval; EMS,
Elderly Mobility Scale; GDH, Geriatric Day Hospital; OR, odds ratio.
’Dependents were set as cumulative readmission within 3 and 6 months,
refracture within 2 years, and cumulative mortality within | year. Controlling
factors include gender, age, smoking status, use of bisphosphonates, CCl, Bl on
admission, EMS on admission, MMSE on admission, and premorbid ambulatory
status.

*Signiﬁcant difference because P value < 0.05.

physical outcomes (BI and EMS; P < .000) and cognitive out-
comes (MMSE; P < .000).

There were few published studies on postoperative hip
fracture rehabilitation using RE. Recently, Tan et al reported
that the mean RE of postoperative hip fracture rehabilitation
in a community hospital was 40.4 (26.3).%° From our study,
the mean RE by BI was 22.5 (66.6). One possibility relative
low percentage is that our study had slightly older patients
(>50% between 80 and 89 years). On the other hand, most of
our patients had higher BI on admission (>50% between
61 and 100).

In bivariate analysis, older age patients and poor functional
scores (both BI and EMS) on admission were associated with
poor outcome on RE by BI. On the other hand, premorbid
ambulatory status and poor functional scores (both BI and
EMS) on admission were associated with poor outcome on
RE by EMS. Elderly Mobility Scale is mainly used for assess-
ment of patients’ ambulatory status and it is significantly more
likely to detect improvement in mobility than the BI, and the
magnitude of detected improvement is significantly greater
using EMS.?! However, BI is a measurement of patients’

ADLs, not only mobility but also the level of independence.
We hypothesized that patients with localized diseases affecting
walking ability might have poor EMS, but overall ADLs might
not be affected. Similarly, age is one of significant predictors of
ADL independence among older adults.**> Comorbidities, gen-
der, and cognitive status on admission were not associated with
the outcomes on RE (P > .05), and these findings were similar
to other studies.”>>” In multivariate analysis (Table 7),
advanced age is the only independent predictor of poorer RE
by Bl in our study. Previous studies also have showed older age
is usually associated with poor functional recovery after a hip
fracture.?”°

The 1-year mortality of the current study was 4.7% (n = 12),
which was much lower than the average 1-year mortality rate in
Hong Kong (around 25%).°%3! This further confirmed the
effectiveness of rehabilitation in GDH. Male patients showed
higher risks of death (odds ratio [OR] = 4.5; P = .04) and
readmission at 6 months (OR = 4.2; P = .041). This finding
was similar to other studies.>*>' Ekstrom et al reported that
men with hip fracture usually has a poorer comorbidity before
surgery and has higher mortality than women.>? The readmis-
sion rates at 6 months were 10.3% (n = 26). The rate of read-
mission at 6 months was 10.3%, which was lower than the
figures in other published hip rehabilitation literature.'*

Limitations

There are some limitations in this study. Firstly, those patients
attending GDH for rehabilitation were selected by doctors in
acute hospital. As a result, there was a bias during the selection
of patients. Secondly, in order to prove the effectiveness of day
program provided by GDH, it was much better to compare
patients with and without attending GDH; however, there were
no data about patients who did not attend GDH. Another issue
was that readmission specialties were recorded, while exact
diseases for readmission were not. The numbers of patients
died within 12 months (n = 12) and rehospitalized within 6
months (n = 26) were small, which was an evidence for the

A,
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n=6 (total number=61) — Female
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B ..
50
= Bl: 0-40
n=8 (total number=20) E E: ‘611:?80
40 | )
30
20
n=2 (total number=19)
10 4
n=2 (total number=214)
O r |

Figure 2. Twelve-month mortalities of patients with different genders (A) and Bl performance on admission (B). Bl indicates Barthel Index.
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Table 7. Multivariate Analysis of RE.
RE of Bl RE of EMS RE of MMSE

Variables B Coefficient P Value B Coefficient P Value B Coefficient P Value
Gender 15.723 .192 —7.705 177 3.091 626
Age (old [>90] vs young [<90]) —25.238 .009* —5.326 238 —2.253 .650
Premorbid ambulation status (without aid vs with aid) —10.325 .289 —4.245 .359 133 979
CCI (high vs low) —2.328 .700 1.048 716 2.560 421
Smoking status —21.989 .077 4.069 .502 .058 993
Use of bisphosphonate 21.773 .077 5.890 328 9.058 173
Length of stay 2.203 .842 —3.554 .503 —2.891 617
Bl on admission (low vs high) —3.511 .660 —8.033 .025% 4.207 293
EMS on admission (low vs high) —12.595 .073 —8.821 .010* —8.084 433
MMSE on admission (low vs high) —0.757 915 —0.645 .848 0.639 .864

Abbreviations: Bl, Barthel Index; CCI, Charlson Comorbidity Index; EMS, Elderly Mobility Score; MMSE, Mini-Mental State Examination; RE, rehabilitation

effectiveness.
*a. . .
Significant difference because P value < 0.05.

effectiveness of GDH. However, the relatively small sample
size of death and rehospitalization would deteriorate the accu-
racy of statistical analysis for mortality and rehospitalization
risk factors. The RE method showed some deficiency in eval-
uating patients with decreased functions after rehabilitation.
The RE value could be smaller than —100%, which made the
variation extremely large.

Future Plan

All GDHs in Hong Kong should be recruited for future study in
order to see whether each GDH is cost-effective in geriatric hip
fracture rehabilitation. On the other hand, the data generated
can help setting up a standard protocol for geriatric hip fracture
rehabilitation in all GDH in order to maximize the effective-
ness of rehabilitation in GDHs with limited resources, thereby
decrease the burden to our social economic system.

Conclusion

Our study showed that postoperative geriatric hip fracture
patients definitely could benefit from rehabilitation service
offered by one of our GDH in Hong Kong in terms of func-
tional and cognitive outcomes. According to our study, age was
the most important factor in determining the functional out-
comes after rehabilitation. The current study showed the pre-
admission cognitive status did not affect the functional
outcomes at discharge. Gender was the only risk factor for
12-month mortality and 6-month readmission.
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