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Abstract

Background: Medical events, such as stroke, limb fractures, joint replacements and spinal injuries, can lead to acute
functional disability at all ages and to chronic disability, especially among the elderly. Rehabilitation is, therefore,
essential for the prevention of permanent disability among older individuals. There are international practice
guidelines for stroke and hip fracture management, including recommendations that rehabilitation services be an
integral part of the provision of treatment in either an inpatient setting or in the community. There are no
organized data on provision of rehabilitation services in Israel or on the distribution of these services throughout
the country. Such information would be of great assistance in designing these services where they are needed and
in making changes in the existing ones where necessary.

Methods: Patients aged 65 years or older with stroke or hip fracture were identified through one-day surveys
conducted in 2009–2010 in all 26 acute care hospitals in Israel. Data on inpatient and ambulatory rehabilitation
services were collected from discharge medical summaries, telephone interviews with the patients or their relatives
and reports from the healthcare provider. The extent of rehabilitation services was described and the association
between receipt of inpatient rehabilitation and the geographic district based on the patients’ listed address was
examined in a multivariate analysis.

Results: A total of 570 patients with stroke and 768 patients with hip fracture were identified and interviews were
conducted in regards to 421 and 672 respectively. Out of the stroke patients 238(56.5%) received inpatient
rehabilitation, 46(10.9%) received ambulatory rehabilitation treatment without inpatient phase and 137 (32.5%)
received no rehabilitation. In fracture these rates were 494(73.5%), 96(14.3%) and 82(12.2%) respectively. Patients
living in districts with lower availability of rehabilitation beds were less likely to receive inpatient rehabilitation after
controlling for patient characteristics.

Conclusions: Regional disparities in the provision of inpatient rehabilitation care for elderly after an acute episode
of stroke or hip fracture were identified and could be partially attributed to the distribution of rehabilitation beds.
These findings highlight the need to plan the rehabilitation resources based on the population needs and to
routinely monitor the provision of these services.
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Background
Rehabilitation is essential following medical events that
lead to an acute functional disability, such as stroke,
limb fractures, joint replacements and spinal injuries [1].
The incidence of these events increases sharply with age
[2-4], and the elderly are also more prone to become
dependent as a result of a physical functional insult [5].
Therefore, the provision of proper rehabilitation services
is of critical importance to the elderly population [1].
The provision of organized multidisciplinary post-acute
rehabilitation care after stroke or hip fracture can reduce
long-term mortality and institutionalization [6-9]. Inter-
national practice guidelines for both stroke and hip
fracture management recommend that rehabilitation
services be provided as an integral part of the treatment
plan in the acute and post-acute phases in order to
minimize loss of function and prevent disability
[7,10-14]. Post-acute rehabilitation treatment can be
provided in either an inpatient setting or in the
community. Regardless of the setting, in order to be
effective rehabilitation services should be provided by a
multidisciplinary coordinated team with sufficient inten-
sity [8,9].
Israel has a limited number of rehabilitation day-

centers that offer multidisciplinary treatment in an out-
patient setting. Therefore, post-acute care usually starts
in a specialized rehabilitation inpatient facility. Cur-
rently, there are 18 licensed wards for geriatric rehabili-
tation and ten for general rehabilitation, with a total of
about 1500 beds for general and geriatric rehabilitation.
This translates into about 2 beds per 1000 residents
65 year or older. In 2009, the Ministry of Health in
collaboration with the Ministry for Senior Citizens
launched a multidisciplinary initiative to improve and
promote the medical rehabilitation services delivered to
the elderly in Israel. The initiative encompassed the dis-
semination of practice guidelines to the acute care wards
regarding the referral process for rehabilitation treat-
ment [15] and the launching of a public campaign to in-
crease patients‘ awareness of their rights, in addition to
extending the Ministry‘s supervision of rehabilitation
services. This initiative was accompanied by the collec-
tion of data on the extent of rehabilitation services pro-
vided to elderly patients following stroke or hip fracture
in a database that could serve as a source for future re-
evaluation. The aims of the present study were to
characterize the provision of rehabilitation services to
elderly individuals after undergoing a stroke or hip
fracture, and to determine whether there were any dis-
parities between geographic districts throughout the
country. Our belief is that such information would be of
great assistance in developing rehabilitation services
according to regional needs and in making required
changes in the existing ones.
Methods
Study population
The study population included patients aged 65 years or
older who were hospitalized for acute stroke or hip frac-
ture. The patients were identified during a series of 6
single-day surveys conducted in the neurology, internal
medicine, orthopedic and geriatric wards in all of the 26
general hospitals in Israel. Data regarding rehabilitation
was collected only for those who were discharged from
the acute care after exclusion of in-hospital mortality.

Data sources and study variables
Data on each study patient were collected from three
sources. The first was the medical discharge letter which
was used to extract data on demographic variables, the
patient’s functional status prior to the hospitalization,
co-morbidities, course of the acute event, in-hospital
complications, and recommendations for rehabilitation
treatment. Three variables were used to describe the pa-
tient’s functional status prior to the event: indoor mobil-
ity was dichotomized to mobile (independent or with
assistance) versus wheel-chair dependent, general func-
tion was dichotomized to fully dependent versus inde-
pendent or need some assistance and cognitive function
was dichotomized to with or without dementia. The se-
verity of stroke was assessed according to the NIH stroke
scale (NIHSS) which has been noted to be a god predictor
of patient outcomes [16,17]. NIHSS assessment was based
on the neurologic examination at admission that was
recorded in the hospital discharge summary.
The second source was a telephone interview with the

patient, or with a close family member, which was
conducted 4–6 months after the patient was discharged
in order to collect information on any inpatient or am-
bulatory rehabilitation care that had been received. The
contact details of a family member were taken from the
hospital medical record. A caretaker was contacted only
if the patient could not be interviewed. The interview
started by asking the family member if he was familiar
with the patients’ care, and if not he was asked to pro-
vide contact details for an appropriate caretaker. The
third source was the administrative data on any inpatient
rehabilitation that the patient received within the first
four months after hospitalization for the acute event as
recoded in the patient’s health maintenance organization
(HMO) file.
The study was conducted as part of the routine moni-

toring activities of the Ministry of Health and therefore
did not require formal ethical approval.
Statistical analyses were performed using SPSS soft-

ware for Windows version 19. Each patient was assigned
to a group according to the initial rehabilitation services
provided (inpatient, ambulatory only, none). Compari-
sons between the characteristics of patients were done
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by the chi- square test and t-test as appropriate. We
conducted a multivariate logistic regression to explore
the association between receipt of inpatient rehabilita-
tion and the patient’s district of residence. Patients who
were not mobile at baseline were excluded from the frac-
ture analysis (9 patients).
The models included in addition to age the factors that

were found to be linked to inpatient rehabilitation in a
univariate analysis (p < 0.05): presence of dementia, de-
pendency status and stroke severity.
For the purpose of sensitivity analysis we ran the re-

gression models twice: once with dependent variable de-
fined by the self reported data and once defined by the
health provider's data.

Results
Six one-day surveys were conducted between March,
2009 and October, 2010. 570 patients with stroke and
768 with hip fracture were identified, out of them 81
and 19 died in hospital and 489 and 749 were discharged
and included in this study. The mean age of all the
stroke patients was 78.8 years (range 65–100) and the
mean age of all the hip fracture patients was 82.6 years
(range 65–107). In-hospital mortality was much higher
among stroke patients compared to fracture patients
(14.2% versus 2.5%, respectively, p <0.001).
Interviews were held in 421/489 (86.1%) discharged

stroke cases and 672/749 (89.9%) discharged fracture
cases with the patients themselves (16.1%) or with their
caretakers (83.9%). The distribution of rehabilitation set-
ting by diagnosis is given in Table 1. 137 of all stroke pa-
tients (32.5%) and 82 (12.2%) of all the hip fracture
patients did not receive any rehabilitation treatment.
Stroke patients who did not receive any rehabilitation
treatment were older and more often lived in a nursing
home prior to the event. They were more often fully
dependent prior to the hospitalization, had a diagnosis
of dementia, and had undergone a more severe stroke
(Table 2). Fracture patients who did not receive any re-
habilitation were also more likely to be dependent prior
to the event, to be diagnosed with dementia and to res-
ide in a nursing home (Table 3). There was no age differ-
ence across the rehabilitation categories among the
fracture patients.
Table 1 Distribution of first rehabilitation setting by
diagnosis

Stroke Hip fracture

(N = 421) (N = 672)

N (%) N (%)

Inpatient followed by ambulatory 238 (56.5) 494 (73.5)

Ambulatory without inpatient 46 (10.9) 96 (14.3)

None 137 (32.5) 82 (12.2)
Ambulatory rehabilitation treatments were given to 177/
421 (42%) of the stroke patients and 432/672 (64%) of the
fracture patients. Ambulatory treatments were given either
as a sole treatment or mostly, following an episode of in-
hospital rehabilitation both in stroke (131/177, 74%) and
in fracture (336/432, 77%). However, a total of 107 (25%)
stroke patients and 158 (24%) fracture patients did not re-
ceive any rehabilitation treatments in the community after
discharge from inpatient rehabilitation.
In a multivariate analysis stroke patients residing in

Jerusalem were two times less likely to receive inpatient
rehabilitation compared to patients in the Centre Dis-
trict (OR 0.46, 95% CI 0.2-1.02, p = 0.057) (Table 4).
Fracture patients residing in the districts with the lowest
ratio of rehabilitation beds per elderly population
(Jerusalem and the North) were 3–4 times less likely to
receive inpatient rehabilitation compared to those living
in the Centre district after controlling for age and base-
line function (Table 5). Running the regression models
with rehabilitation data based on the health provider‘s
files gave similar results.
Discussion
We report the results of the first national study to assess
the extent of rehabilitation services provided to the
elderly following an event of acute stroke or hip fracture
in Israel. The vast majority of patients received some
form of rehabilitation treatment, mostly within special-
ized rehabilitation wards (56.5% of the stroke patients
and 73.5% of the fracture patients were referred to in-
patient rehabilitation services). These rates are similar to
the 52.2% inpatient rehabilitation rate reported from a
stroke registry in Germany [18] but higher than the 29%
reported from Ontario stroke registry [19], though these
rates refer to all adult stroke patients and not just the
elderly as in our work. In regards to fracture, in Scotland
and the UK fewer than 50% of the patients were
discharged to a rehabilitation unit from the acute care
[20,21] but in these countries the model of care is differ-
ent with integration of orthogeriatric and multidisciplin-
ary review into the acute care [10,11]. It should be
noted, that international comparisons of inpatient re-
habilitation rates are problematic because of differences
between health systems, the structure of rehabilitation
services and the means of funding. In countries such as
the UK, Canada, Australia and New Zealand, there are
programs for early supported discharge, that provide a
service of organized multidisciplinary and intensive re-
habilitation treatments at home, as an alternative for in-
patient rehabilitation for suitable patients with mild to
moderate disability [10,22,23]. Inpatient rehabilitation in
the USA can be given either in rehabilitation hospitals
or within specialized nursing facilities [24]. Our findings



Table 2 Characteristics of stroke patients according to rehabilitation treatment setting

Characteristic Total In-hospital Ambulatory No
rehabilitation

P

rehabilitation rehabilitation

(N = 238) (N = 46) (N = 137)

Age (years) 78.3 77.3 78.4 79.9 0.007

Fully dependent at baseline 14.7 9.2% 20% 22.6% <0.001

Mobile (Y/N)* 95.7% 97.6% 95.3% 92.6% 0.09

Dementia documented 11% 5.9% 8.7% 20.6% <0.001

Living in a nursing home 4.3% 1.7% 0.0% 10.2% <0.001

NIHSS mean 9.6 9.6 7.1 10.3 0.019

NIHSS median (range) 8 8 (1–25) 5 (1–26) 8 (1–31) 0.267

*Including mobility with assistance.
NIHSS, National Institutes of Health Stroke Scale.
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revealed that rehabilitation after stroke and hip fracture
in Israel is provided mainly through inpatient settings.
In the present study, almost one-third of the stroke

patients and 12.2% of the fracture patients received no
rehabilitation treatment in any setting. As might be
expected, these patients were, on the average, older and
more likely to be dependent and bed-bound before the
event. Yet, the majority of them lived in the community
prior to the event. In addition, 50% of the stroke patients
and 30% of the fracture patients that did not get any re-
habilitation were discharged to their homes and not to a
geriatric nursing facility, suggesting that this group
might include individuals that could have benefited from
a trial of rehabilitation.
Selecting people for rehabilitation poses a difficult di-

lemma in trying to balance between the objective to pro-
vide proper treatment for all the patients that may
benefit from it, and the need to avoid wasting scarce re-
sources on candidates who are expected to fail [25,26].
Available models that aim to predict rehabilitation out-
comes in order to assist clinicians in selecting the appro-
priate patients for rehabilitation have high positive
predictive values (i.e., those who were predicted to bene-
fit from rehabilitation indeed regained functional ability)
but low negative predictive values [27-29]. Therefore,
using these models as a selection tool will lead to deny-
ing treatment from many patients who may benefit from
it. Given the lack of efficient objective tools, the process
Table 3 Characteristics of fracture patients according to reha

Characteristic Total In-hospital rehabilita
(N = 494)

Age (years) 82.6% 82.3

Fully dependent at baseline 14.9 9.5%

Mobile (Y/N)* Dementia documented 98.5% 99.8%

16.1% 10.7%

Living in a nursing home 3.6% 0.4%

*Including mobility with assistance.
of selecting patients for rehabilitation becomes a matter
of combining clinical judgment with various nonclinical
considerations, such as the distance of the patient’s
home from the rehabilitation facility, the type of admit-
ting ward (e.g., orthopedic or geriatric ward) and the pa-
tient’s socio-demographic factors. The influence of these
non-clinical factors on the decision-making process can
lead to inequities in access to rehabilitation [25,30].
The geographic disparities in rehabilitation rates that

were observed in this study lend support to the premise
that non-patient-related factors play a role in the selec-
tion process. Geographic disparities in rehabilitation care
were reported in the USA both between states and be-
tween regions in the same state [31]. Freburger et al.
[30] found that post-acute care varied significantly
between four states in the USA even after controlling for
patient and hospital characteristics. A study performed
within the Northern California Kaiser Permanente
Health System found that patients in one administrative
area were twice more likely to get inpatient rehabilita-
tion than patients in other areas [32].
Supply could be one reason for geographic variation,

since the availability of post-acute care services was
found to strongly limit their appropriate use following
an acute event of hip fracture, stroke or joint replace-
ment [33]. We detected lower inpatient rehabilitation
rates in the North and the Jerusalem districts which
were noted in the annual report of the State Comptroller
bilitation treatment setting

tion Ambulatory rehabilitation
(N = 96)

No rehabilitation
(N = 82)

P

82.7 83.7 0.31

13.5% 48.8% <0.001

98.8% 89.7% <0.001

17.7% 46.3% <0.001

1% 25.6% 0.001



Table 4 Logistic Regression for inpatient rehabilitation – stroke

Variable Interview data (N = 404) Health provider’s data (N = 459)

OR P 95% confidence interval OR P 95% confidence interval

Age 0.97 0.036 0.94-0.99 0.96 0.009 0.94-0.99

Dependent at baseline 0.51 0.075 0.25-1.07 0.44 0.03 0.21-0.92

Dementia at baseline 0.32 0.013 0.14-0.8 0.38 0.019 0.17-0.85

NIHSS <0.001 <0.001

5-24 1 NA NA 1 NA NA

<=4 0.28 <0.001 0.17-0.46 0.28 <0.001 0.17-0.46

>24 0.07 0.014 0.01-0.59 0.07 0.014 0.01-0.59

District* 0.25 0.07

Center 1 NA 1 NA

Haifa 1.12 0.75 0.55-2.3 1.01 0.98 0.53-1.9

Tel Aviv 0.97 0.93 0.51-1.85 1.19 0.56 0.66-2.15

South 0.56 0.15 0.25-1.23 0.81 0.58 0.39-1.69

Jerusalem 0.46 0.057 0.21-1.02 0.38 0.014 0.18-0.82

North 0.81 0.554 0.41-1.61 0.68 0.213 0.36-1.25

The following categories were used as the reference: not being dependent at baseline, absence of dementia, NIHSS of 5–24, residence in the Center district.
* Districts were ranked according to availability of rehabilitation beds ranging from 4 to 0.5 per 1000 population ages 65 and above.
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for 2011 to have a low ratio of rehabilitation beds per
the elderly population [34] Compared to the national
average of one rehabilitation bed per ~500 elderly citi-
zens, the ratios were 1 per 1268 and 1 per 3200 in the
Jerusalem and the North districts, respectively. Our find-
ings are also supported by an earlier work of the NASIS
team in Israel that reported a lower inpatient rehabilita-
tion rate for stroke patients in the North district in
2008, and attributed it to a shortage in rehabilitation
beds [35].
The availability of beds is a pre-condition for the

provision of rehabilitation services, but it does not guar-
antee an equal access to those services. In practice, the
provision of inpatient rehabilitation care is a multistage
Table 5 Logistic regression for inpatient rehabilitation – fract

Variable Interview data (N = 588)*

OR P 95% confidence

Age 0.99 0.36 0.96-1.02

Dependent at baseline 0.4 0.002 0.22-0.72

Dementia at baseline 0.47 0.011 0.26-0.84

District† <0.001

Center 1 NA

Haifa 0.78 0.484 0.4-1.55

Tel Aviv 1.02 0.95 0.58-1.8

South 0.72 0.5 0.28-1.88

Jerusalem 0.23 <0.001 0.12-0.44

North 0.29 0.001 0.22-0.72

The following categories were used as the reference: not being dependent at basel
* Patients who were not mobile at baseline were excluded.
† Districts were ranked according to availability of rehabilitation beds ranging from
process that involves the interaction of many factors in-
volved in the patient‘s care. The acute care ward needs
to assess the need and potential for rehabilitation and
refer the patient for further treatment, the healthcare
provider must agree to pay for the additional treatments,
the rehabilitation unit needs to accept the patient and,
finally, the patient and his/her family need to agree to
the suggested rehabilitation program. In order to
streamline the referral process and ensure the patient’s
right to receive proper rehabilitation care, the Ministry
of Health Geriatric Department issued a circular with
practice guidelines for rehabilitation therapy for the eld-
erly in 2009 [15]. These guidelines specified the medical
conditions for which rehabilitation care is indicated and
ure

Health provider’s data (N = 459)*

interval OR P 95% confidence interval

0.99 0.3 0.96-1.01

0.48 0.009 0.27-0.83

0.41 0.001 0.24-0.7

<0.001

1 NA

0.62 0.115 0.34-1.13

0.91 0.707 0.55-1.51

1.19 0.708 0.48-2.97

0.24 <0.001 0.12-0.48

0.48 0.009 0.27-0.83

ine, absence of dementia, residence in the Center district.

4 to 0.5 per 1000 population ages 65 and above.
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defined the responsibilities of each of the professional
bodies involved in the care process. Variation in proto-
cols between hospital wards and in the implementation
of these guidelines could have contributed to the re-
gional disparities that were detected in our survey.
Wolfe et al.’s study that compared patterns of stroke
care between 11 hospitals in seven European countries
found a large variation in the use of rehabilitation treat-
ment [36]. The lack of clear criteria to define ”suitability
for rehabilitation“ leads to large variations in the selec-
tion of people for rehabilitation, both by the acute refer-
ring ward as well as by the rehabilitation service. An
Australian study that compared the distribution of dis-
charge destinations between seven acute stroke units
found that the proportion of severe stroke cases
discharged to a rehabilitation facility varied as widely as
27% to 70% [25]. In a clinical audit in Australia, the pro-
portion of stroke patients discharged to inpatient re-
habilitation was higher in stroke units and in units with
larger volumes of patients (at least 100 stroke admis-
sions per year) [37]. The specialization of the health
professional that assesses the patient‘s suitability for
rehabilitation care also plays an important role. An
Australian single-center study reported that the acute
care team found patients ready for transfer to rehabilita-
tion 2.5 days earlier on average, compared to the assess-
ment of the rehabilitation team, and only 75% of the
patients referred by the acute team were accepted by the
rehabilitation team [38]. Although the practice guide-
lines issued by the Israeli Ministry of Health state that
the rehabilitation potential should be assessed by a spe-
cialist in either rehabilitation medicine or in geriatrics,
this is often not implemented in practice. One of the ob-
stacles is the fact that some hospitals do not employ
such a specialist on a full-time basis [35].
In our data we did not detect differences in the rates

of inpatient rehabilitation between types of wards but
the frequency of including treatment recommendations
regarding rehabilitation in the discharge letter differed:
The issue of rehabilitation was not mentioned in the dis-
charge letter of 35.6% of the fracture patients discharged
from the orthopedic ward compared to only 12.5% of
those discharged from the geriatric ward (p < 0.001).
The present study is the first national survey that

assessed the extent of rehabilitation services provided to
the elderly in Israel. By including all 26 acute care hospi-
tals in Israel, it provides a representative national over-
view. The usage of different resources increased the
validity and completeness of the collected data. We are
aware that there was a great variability in the quality of
discharge letters from different hospitals, resulting in
some lack of information on the functional status of the
patient before the event and at discharge. Decisions with
regard to rehabilitation therapy were not always well
documented in the discharge letters so we could not al-
ways distinguish between patients who were assessed
clinically to be not fit for rehabilitation versus patients
who did not receive rehabilitation for other reasons. This
limitation was valid for all districts and therefore could
not explain the regional gaps that were documented in
our study. The use of proxy respondents of different re-
latedness to the patient could theoretically impair the
validity of the data. But as the respondents were closely
involved with the patient care we believe the validity was
quite high as demonstrated by the good correlation with
the health-provider’s data.
On the national level, policy makers in the Ministry of

Health should initiate appropriate planning of rehabilita-
tion services based on the current and future needs of
the growing population. Such planning should consider
the growth and aging of the population in each district
over the next 10 years, the incidence of medical condi-
tions that require rehabilitation and the estimated mean
number of inpatient rehabilitation days per event. If the
planned reform to integrate nursing services with pri-
mary care services goes through, this may encourage the
Health Maintenance Organizations to provide rehabilita-
tion services. In addition, there should be ongoing
supervision of the implementation of the guidelines set
by the Ministry of Health.
Conclusion
In conclusion, distinct regional differences were found in
the provision of rehabilitation care after an acute episode
of stroke or hip fracture, and these differences seemed to
be related to the availability of rehabilitation beds. An on-
going follow-up survey will examine whether this trend
continues and attempt to better characterize its causes.
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