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Abstract

Introduction: Femoral neck fractures in elderly patients result in significant reduction in mobility. Deconditioning takes place
quickly without early ambulation postsurgery. A recent Cochrane review found inconclusive evidence on the rehabilitation
protocol required to effectively restore patients’ prefracture mobility status. This study was conducted to determine the effects
of different rehabilitation approaches on the functional and mobility outcomes of elderly patients after hip hemiarthroplasty for
femoral neck fractures. Materials and Methods: We enrolled consecutive patients aged >65 years, admitted into a tertiary
orthopedic unit from January to December 2010, who had undergone hip hemiarthroplasty. They were divided into 3 cohorts: (a)
home with outpatient rehabilitation, (b) intensive short rehabilitation, and (c) extended slow-stream rehabilitation. Clinical
variables were collected along with outcome variables of Modified Harris Hip Score, Parker Mobility Score (PMS), and the return
to near premorbid ambulatory status at | year (PMS decrease of <2). Results: A total of 133 patients were recruited and
followed up for a year. The 3 cohorts were found to be comparable for prefall cardiovascular diseases, PMS, and Katz Index,
although it was found that in the slow-stream cohort, there was a greater percentage of patients with previous cerebrovascular
accidents. Patients in the intensive short rehabilitation cohort were found to have a higher proportion of patients returning to
prefracture mobility, with the odds ratio of 2.3478 (95% confidence interval: 1.0667 to 5.1674; P = .042) after multivariate
analysis. Conclusions: Elderly patients >65 years who had undergone hemiarthroplasty would likely benefit most from an
intensive inpatient rehabilitation program.
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Introduction ability among older people who have completed usual care
after a hip fracture.’

A coordinated multidisciplinary rehabilitation program with
the specific aim of regaining sufficient function to return to
their prefracture living arrangements has been the thrust of the
hip fracture programs in our institution. Early multidisciplinary

Hip fractures in elderly patients pose a complex clinical prob-
lem, which can have a potentially devastating impact on the
ability of the elderly patient remaining independent. Currently,
about 1 in 3 who survive a hip fracture return to their previous
level of independence, 50% require long-term help with routine
activities and cannot walk unaided and 25% require full-time
nursing home care.'

Early ambulation accelerates functional recovery and is 'Department of Orthopedic Surgery, Tan Tock Seng Hospital, Singapore,
associated with more discharges home and less discharges to  Republic of Singapore
high-level care in previously community-dwelling individu- .
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Figure |. Radiographs of a Patient with Femoral Neck Fracture
treated with Hemiarthroplasty.

daily geriatric care reduces in-hospital mortality and medical
complications in older patients with hip fracture but has not been
shown to reduce length of stay or functional recovery.*> Previ-
ous studies have shown that accelerated discharge and home-
based rehabilitation is associated with functional improvement,
greater confidence in avoiding subsequent falls, improvements
in health-related quality of life, and less caregiver burden.®

In our institution, the patients are assessed clinically on their
degree of independence and fall risks, taking into considera-
tions the need, availability, and competence of the caregiver
before being assigned to the various rehabilitation programs.
A large majority of our patients are discharged to inpatient
rehabilitative facilities. This study was conducted to determine
the effects of the different rehabilitation approaches on func-
tional and mobility outcomes of elderly patients after hip hemi-
arthroplasty for femoral neck fractures.

Materials and Methods
Study Design

We carried out a prospective cohort study of consecutive
patients equal to or more than 65 years old who underwent hip
hemiarthroplasty at a tertiary orthopedic unit from January to
December 2010. They were divided into 3 groups based on
their discharge destination: (1) home with outpatient rehabilita-
tion, (2) short intensive subacute rehabilitation (<3weeks), and
(3) extended slow-stream subacute rehabilitation (4-8 weeks).
The subacute programs are all within ward-based inpatient
facilities known as community hospitals. Prescription of the
different rehabilitation programs was made according to the
protocol shown in Figure 2.

Patient Selection

All patients were followed up for a year and clinical variables
and outcomes were assessed and compared between the
cohorts. Patients were excluded if they had the following

criteria: (1) Mortality within 1 year from the date of surgery,
(2) pathological fractures, (3) premorbid nonambulant mobility
status, (4) inability to perform assisted standing at bedside pre-
discharge, (5) cognitive impairment, or (6) concurrent acute
fractures affecting ambulation and rehabilitation.

Data Collection

Data were collected from the medical records of the study pop-
ulation for variables that may impact upon ambulatory out-
comes. These included age, race, American Society of
Anesthesiologists (ASA) score, previous event affecting pre-
fracture mobility, Katz Index, route of anesthesia, cemented/
uncemented techniques, total duration of nonambulation after
fall, quality of ambulation on postoperative day (POD) 1 as
well as postoperative anterior thigh pain. The variables were
evaluated against outcome measures such as the Modified Har-
ris Hip Score (MHHS) and Parker Mobility Score (PMS) at 3
months, 6 months, and 1 year after surgery as well as the
change in PMS from prefracture to 1 year postsurgery. One
team member collected the functional and mobility data
through a telephone interview and another team member, both
blinded to either side, collected the variables through a review
of existing medical records.

Statistical Analysis

The 3 groups were analyzed to identify variables that were sig-
nificantly different between them. Multivariate regression
analysis was done to examine the relationship between the out-
comes and the variables identified. Categorical variables are
presented as numbers and compared using Fisher exact test.
Continuous variables are presented using the median (+ stan-
dard deviation), utilizing the Kruskal Wallis test—the null
hypothesis being that there were no associations between the
tested variable and PMS, MHHS, or change in PMS scores.
Statistical significance was assumed if P < .05.

Results

A total of 191 consecutive patients were eligible for inclusion
into the study. The total number of recruited study participants
comprised 133 patients, of which 109 were females and 24
were males. Of the excluded 58 patients, 39 died within 1 year
of operation, 6 patients declined participation, and 13 patients
were ineligible according to the exclusion criteria. The 3
cohorts are shown in Table 1. The cohorts were comparable
based on prefracture PMS and Katz Index. With regard to
comorbidities, there were a higher percentage of patients
within the slow-stream rehabilitation group with old cerebro-
vascular accidents (CVAs), but the groups did not show statis-
tical significant differences for cardiovascular (CVS) disease.
Mean age and ASA scores were slightly higher in the slow-
stream rehabilitation group.

The outcomes of PMS and MHHS measured at 3, 6, and 12
months are shown in Table 2. The proportion of patients who
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Figure 2. Protocol of selection criteria for rehabilitation program.
Table |. Comparison of the 3 Cohorts. Table 2. Outcome Measures.
Home with Extended Home with Intensive Extended P
Total outpatient  Intensive short  slow-stream P outpatient rehab short rehab slow-stream rehab value
(N = 133) rehab (n = 18) rehab (n =39) rehab (n = 76) values
Decrease in Parker mobility scores <2, n (%)

Age, mean +  75.06 + 8.171 7341 + 5816 79.89 + 7.905 <.001 Yes 8 (47.06) 30 (77.5) 43 (57.33) .042*

SD No 10 (52.94) 9 (22.5) 33 (42.67)
ASA, mean + 233 + 0485 226 + 0498 255 + 0526 .0l Parker mobility score, median (SD)

SD 3 months 4 (1) 45 (2) 4(2) .0353°
Significant CVS 3(16.7) 4(10.3) 18(23.7) 212 6 months 5(2) 6 (1) 4(2) .0009°

disease, n (%) | year 5(1) 6 (1) 5@3) .0015°
Old CVA, 2(11.1) 3(7.7) 21(27.6) 024 Modified Harris Hip Score, median (SD)

n (%) 3 months 70 (12) 72.5 (17) 67 (19) .0076°
Katz Index, 533 + 1.572 59 + 1.021 541 + 1.568 .18l 6 months 78 (12) 77.5 (14.5) 69 (19) .0009°

mean + SD | year 77 (12) 80 (17.5) 70 (19) .0018°
Pre-Fall PMS, 783 + 2007 838 + 1.388 759 + 1.805 .069

mean + SD Abbreviations: rehab, rehabilitation; SD, standard deviation.

Abbreviations: ASA, American Society of Anesthesiologists; CVA,
cerebrovascular accident; CVS, cardiovascular; PMS, Parker Mobility Score; SD,
standard deviation.

returned to near prefracture mobility at 1-year follow-up was
significantly highest in the group with short intensive rehabili-
tation, with the odds ratio of 2.3478 (95% confidence interval
[CI]: 1.0667-5.1674; P =0.042) after multivariate analysis. The
median PMS and MHHS scores at the 3 time intervals were sig-
nificantly better for the cohort that received the short intensive
program compared to the other 2 cohorts.

Comparing the patients who received only outpatient
rehabilitation with those who received the extended slow-
stream program, the former was found to have better functional
outcomes. On the other hand, a greater proportion of the

2 Fischer Exact test.
® Kruskal Wallis test.

patients who received the extended slow-stream program had
a return to near prefracture PMS compared to the patients with
only outpatient rehabilitation as shown in Table 2.

The above-mentioned results were further analyzed and age,
ASA scores, comorbidities, previous event affecting prefrac-
ture mobility, time to surgery, type of anesthesia, duration of
operation, cemented/uncemented techniques, blood loss, blood
transfusion, duration of nonambulation, quality of ambulation
on POD 1, anterior thigh/hip pain, and full-time caregiver were
found to not significantly affect the ambulatory outcomes mea-
sured in Table 2. However, our analysis found that for patients
readmitted within 1 month (2 due to pneumonia, 1 due to deep
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implant infection, and 2 for other comorbidities), they recorded
poorer outcome scores measured with PMS at 6 months by 1.95
(95% CI: —2.91 to —0.98; P <.001) and at 1 year by 3.78 (95%
CI: —2.89 to —0.89; P <.001).

We investigated further to assess whether previous CVA or
significant CVS disease predicted poorer outcomes among those
who received the extended slow-stream rehabilitation program.
Of those with previous CVA, 42.86% did not have a near return
to prefracture mobility compared to the 21.42% in the patients
without (P = .0848). Similar findings were noted for CVS dis-
ease. 54.54%of those who had significant CVS diseases did not
have a near return to prefracture mobility, compared to the
20.01% in those without significant CVS diseases (P = .1717).
Although the differences in the proportions compared were not
statistically significant, the results for the group with previous
CVA were noted by the authors to be approaching significance.

Discussion

It has been established that rehabilitation improves ambulatory
outcomes, confidence in avoiding subsequent falls, and health-
related quality of life and reduces caregiver burden.®’ How-
ever, rehabilitation ranges from subacute ward-based programs
to home-based programs. Cultural and social factors have also
influenced the use of rehabilitation facilities beyond what was
initially intended. Functional independence of elderly individ-
uals after femoral neck fractures is inversely proportional to the
socioeconomic costs incurred, hence the need to determine
which rehabilitation strategy is most effective in returning
mobility to prefall levels.'®""

Previous studies have shown that muscle strength, Katz
Index, in-hospital complications, and discharge destinations
affect gait ability and quality in one way or another.”®* Perio-
perative strategies to improve outcomes have been optimized
through multidisciplinary orthogeriatric teams. Postoperative
measures in improving ambulatory outcomes consist of outpa-
tient rehabilitation, intensive short inpatient rehabilitation, and
extended slow-stream inpatient rehabilitation.”!' The pur-
ported belief that the elderly patients require long rehabilitation
programs to improve functional and mobility status may not be
true. An increased level of physical activity is needed to pre-
vent the decline in strength gained early in rehabilitation. The
overall increased level of physical activity upon returning
home encourages one to relearn independent functioning with-
out the supervision of health care workers round the clock.'*'?
A short intensive inpatient rehabilitation may be the better
solution compared to prolonged subacute care. Notwithstand-
ing the above, certain groups of elderly patients should be iden-
tified to receive longer programs if required.

In the 2011 Cochrane Review,14 the authors concluded that
there is insufficient evidence to determine the effects of any
particular mobilization strategy or program, whether it is in the
early or later rehabilitation periods after hip fracture surgery.
While the most successful programs evaluated to date have
involved supervised ongoing exercises, the optimal format and
resource implications for these strategies have not been

established.'® The length and intensity of the rehabilitation pro-
grams in subacute facilities should be tailored to maximize
functional and mobility outcomes in the elderly patients.

Our study team followed up the 3 cohorts with comparable
prefracture PMS and Katz Index for 1 year, and it was revealed
that the short intensive program cohort achieved the best ambu-
latory outcomes. This was reflected in the mobility scores mea-
sured, supporting the opinion that short intensive rehabilitation
allows the patients to be restored to prefracture mobility levels
better than leaving these patients without any ward-based pro-
gram or having an extended program that incurs high socioeco-
nomic costs. Similar to previous findings,>’ the short-term
supervised exercises likely improved mobility outcomes of the
elderly patients through the targeted approach of a formal pro-
gram. It is also known that ward-based programs for an
extended period breed dependence through the prolonged lack
of an environment that promotes functional independence,
explaining the poorer results seen in the mobility outcomes
of the extended program.

Among the patients within the extended slow-stream pro-
gram, patients with a previous CVA had lower proportions of
a return to near premorbid mobility, and this was noted to be
approaching statistical significance. This finding coupled with
the earlier results could be utilized to guide rehabilitation path-
ways. Multidisciplinary teams in charge of rehabilitation dispo-
sitions could consider those patients with good or moderate
effort tolerance and more than 3 comorbidities but have no his-
tory of CVAs for a short intensive program. This could possibly
improve mobility outcomes.

Our study results are limited to the short follow-up period of
1 year, with longer term effects of the rehabilitation programs
remaining unknown. In the methodologies used, randomization
was not possible, hence separate analyses were done to con-
clude that the 3 cohorts were comparable in terms of the vari-
ables such as prefracture PMS and Katz Index.'®'” Patients
with better effort tolerance immediately postsurgery and those
with less than or equal to 3 comorbidities were selected for the
short intensive program. This could have created a degree of
selection bias. However, for those who went for the extended
program, they had decent rehabilitation potential, having ful-
filled short-term rehabilitation goals such as sitting over the
edge of the bed and standing at bedside at the time of dis-
position. Acute issues that could have affected the effort toler-
ance immediately postsurgery would have been resolved within
the long rehabilitation period, allowing them to possibly catch
up on the rehabilitation goals toward the end of their slow-
stream program. However, during the follow-up of 1 year, the
outcomes of this cohort were not observed to approach that
achieved in the cohort who received short intensive rehabili-
tation—shown to achieve significantly higher mobility scores.
Furthermore, the 3 cohorts had comparable prefracture func-
tional and mobility statuses. Based on the findings, the authors
are of the opinion that a ward-based short intensive rehabili-
tation would be the ideal rehabilitation approach for patients
similar to our study population to achieve maximal mobility
outcomes. Future studies could endeavor to broaden the
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selection criteria for patients who would benefit from a short
and intensive program.

In conclusion, in our study, the intensity and length of
rehabilitation programs played a crucial role in the mobility
outcomes of the patients recovering from femoral neck frac-
tures after hemiarthroplasty. The data suggest that short inten-
sive inpatient rehabilitation programs (<3 weeks) would most
likely yield best functional mobility outcomes, with the high-
est probability of enabling the patient to achieve prefracture
mobility levels.
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