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Objective: To investigate whether the discharge
destination for older adults can be predicted using
functional mobility as measured by the Modified Elderly
Mobility Scale (MEMS), associated with demographic and
primary reason for admission variables.

Methods: A retrospective cobort population audit of 257
patients admitted and discharged from four tertiary older
adult rebabilitation wards in a three-month period. A
number of predictor variables were considered alongside
the discharge destination.

Results: Multinomial statistical modelling established that
MEMS prior to (P < 0.001), MEMS on completion (P =
0.009) of rehabilitation physiotherapy and primary reason
for admission (P = 0.002) were significant variables to
predict discharge destination. The model correctly
predicted 71% of observed patient discharge destinations.
Conclusion: The MEMS in conjunction with primary
reason for admission was able to predict discharge
destination with 71% accuracy in a heterogeneous
population of older adults following rebabilitation.

Policy Impact: This feasibility study provides promising
results to suggest that using a simple single outcome
measure (the Modified Elderly Mobility Scale) is able to
provide patients, their families and clinicians early and
realistic information to plan discharge destination.
Practice Impact: The findings from this feasibility study
have potential to allow the appropriate level of rehabilitation
to be targeted towards those older adults who will benefit
the most. This also has potential cost-saving benefit.
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Introduction

Hospitalisation rates increase as we age, and in particular,
it has been found that hospitalisation rates increase shortly
before older people are admitted to long-term care [1].
Functional changes often occur before hospital admission
due to acute illness, and a subsequent functional decline in
hospital has been identified [2,3]. Kosse et al’s [4] system-
atic review found that early physical rehabilitation for hos-
pitalised older adults resulted in functional benefits and
reduced likelihood of discharge to residential care. In addi-
tion, studies have found that dedicated older adult wards
lead to less functional deterioration on discharge [5].

The ability to predict discharge destination following reha-
bilitation enables the initiation of discharge planning. Early
discharge planning for the older adult has been shown to
reduce hospital readmissions, duration of hospital readmis-
sions and all-cause mortality, and to improve quality of life
[6-8]. Recent systematic reviews identified many social,
physical and cognitive factors that predict discharge desti-
nation for stroke [9] and non-stroke patients [10]. Linden-
berg et al. [11] found that diagnosis was not associated
with discharge destination in a heterogeneous group of
older patients undergoing rehabilitation who had previ-
ously lived at home. However, studies have found that an
array of functional, cognitive and social measures used
together had a high chance of predicting discharge destina-
tion [11-13]. From a clinician’s perspective, identifying a
single, simple measure to assist in the prediction of dis-
charge to a range of destinations would be more useful
clinically than currently available tools that involve multi-
ple assessments.

Following stroke, the acute Functional Independence Mea-
sure (FIM) independently predicts discharge to the commu-
nity [14], and with mild-moderate disability following
stroke, age with admission FIM score predicts future level
of care requirements [15]. However, this measure is time-
consuming to complete and requires credentialing to use
[16]. The Elderly Mobility Scale has been established as a
simple screening tool with cut-off scores that can guide the
level of care decisions within residential facilities such as
rest homes and private hospitals [17]. In addition, The
Swedish version of the Elderly Mobility Scale has been
shown to have a moderate correlation with discharge desti-
nation following hip fracture, and is predictive when uti-
social,

lised in combination with demographic and
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cognitive variables [18]. The Modified Elderly Mobility
Scale (MEMS) was developed by two alterations to the ori-
ginal Elderly Mobility Scale. Firstly, the timed walk was
increased from 6 to 10 m with the scoring adjusted to cor-
respond with a faster walking speed and secondly, stair-
climbing ability was added, thus increasing the utility for
assessing function in older people [16]. The MEMS assesses
eight items of functional mobility with a possible range of
0-23, with a higher score indicating higher level of func-
tional mobility. The items assessed are lying to sitting, sit-
ting to lying, sit to stand, stand, gait, timed 10-m walk,
functional reach and stairs [16]. The MEMS has been
shown to be a valid measure of functional mobility when
compared with the FIM, and highly reliable regardless of
pathology or level of experience of the person administer-
ing the measure [16].

From the acute wards at Auckland City Hospital, all medi-
cally stable patients aged over 65 years who may not be
safe to return to their previous residence are admitted to
the older adult rehabilitation wards for multidisciplinary
assessment and rehabilitation trial. The rehabilitation stay
is used to determine whether the patient will be safe to dis-
charge to their previous residence or whether an increased
level of care is required. In the older adult rehabilitation
wards, the MEMS is used to measure the functional mobil-
ity of all patients at admission and completion of physio-
therapy, as it is quick and simple, consisting of functional
tests performed during the routine assessment. Physiother-
apy is completed on average three days prior to discharge
from the rehabilitation ward. Discussion between the clini-
cal team, patients and families can be difficult when there
are varied opinions on appropriate discharge destination
for patients. Having a simple objective measure to under-
pin clinical reasoning and subjective opinion could be use-
ful particularly for junior staff, and the development of
such a tool is explored in this feasibility study.

The aim of this feasibility study was to examine whether
the MEMS score at admission and completion of physio-
therapy, with the reason for admission and demographic
variables, can predict discharge destination and therefore
whether a larger study is of value.

Methods

Design
This study was a retrospective cohort population audit
over a three-month period.

Data collection protocol
All patients admitted to and discharged from four tertiary
older adult multidisciplinary rehabilitation wards in Auck-
land City Hospital, New Zealand, 4 May-31 July 2015
inclusive, were eligible for inclusion in this study. Exclu-
sion criteria follows: (i) not

were  as receiving

physiotherapy management; (ii) died during the stay; and
(iii) insufficient data. To determine the change in patients’
functional status, the MEMS was administered at the ini-
tial and final physiotherapy intervention. Demographic
details, initial and final MEMS scores, primary reason for
admission, length of stay and discharge destination were
extracted at the end of study period (V.dT. and S.J.). Dis-
charge destination was classified as follows: (i) home with
no care (defined as not a health-care facility and no
employed home help); (ii) home with care (defined as not a
health-care facility, but with employed home help); (iii) rest
home (health-care facility providing intermittent assistance
and nursing oversight); and (iv) private hospital (health-
care facility providing intensive continuing nursing care
and not a rehabilitation facility) [19]. Primary reason for
admission was classified as follows: (i) amputation; (ii) fall
(defined as fall with no fracture); (iii) medical; (iv)
orthogeriatric (including fall with fracture and elective sur-
gery); and (v) stroke.

Ethics

Ethical approval was obtained from The Auckland District
Health Board Research Review Committee (A + 6747) and
the Auckland University of Technology Ethics Committee
(15/199).

Statistical analysis

Data were analysed with the statistical software R 3.2.0.
The demographic and clinical characteristics were reported
as number (percentage). The mean and standard deviation
(SD) of MEMS at admission and completion of physiother-
apy by the discharge destination were reported.

To address the categorical primary outcomes of discharge
destination, multinomial statistical modelling was used to
predict the discharge destination based on the variables
MEMS at admission and completion of physiotherapy, age
group, gender, ethnicity, length of stay and primary reason
for admission. A decision was made as to which variables
to include in the model based on the Akaike Information
Criteria using the backward stepwise search method, and
the chi-squared likelihood method to derive a test to com-
pare nested models [20]. Graphical presentations of the
probability of discharge categories based on selected vari-
ables have been provided. To assess the model validity,
prediction rate by computing the number predicted by the
model tallied with observed and then divided by total num-
ber of patients, has been provided.

Results

All registered patients (z = 384) were considered for this
study. Altogether, 127 patients were excluded: not receiv-
ing physiotherapy management (n = 25), deceased (n = 10)
and insufficient data (n = 92), resulting in data from 257
patients. Insufficient data were primarily due to an inability
to carry out the MEMS, owing to norovirus infection
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control procedures limiting access to the stairs, for two of
the four wards for 55 days of the study period.

Patients’ demographic and clinical characteristics are sum-
marised in Table 1. Patients were predominantly female (n
=178, 69%), New Zealand European (n = 184, 72%) and
over 84 years of age (n = 148, 57%). Approximately half
of the patients were admitted with orthogeriatric condi-
tions (7 = 123, 48%) followed by medical conditions (7 =
80, 31%). The majority of patients were discharged home
with care (n = 141, 55%).

The mean (SD) length of stay in the rehabilitation wards
was 16.2 (9.83) days. The majority of patients improved
their MEMS from admission to completion of physiother-
apy (n =223, 87%).

Only destination categories with more than 3% patients
were considered; therefore, dementia unit (z = 1, <1%)
and transfer to another hospital categories (7 = 5, 2%)
were removed for the rest of the analysis. Table 2 shows
means of MEMS at admission and completion of physio-
therapy by discharge destination.

Multinomial statistical modelling was used to predict dis-
charge destination based on MEMS at admission and com-
pletion of physiotherapy, age group, gender, ethnicity,
length of stay and primary reason for admission. Statistical
modelling found that MEMS at completion of physiother-
apy (P < 0.001), MEMS at admission (P = 0.009) and pri-
mary reason for admission (P = 0.002) were significant
variables to predict discharge destination, and other vari-
ables such as ethnicity (P = 0.8), age group (P = 0.6),
length of stay (P = 0.7) and gender (P = 0.2) were statisti-
cally not important variables to predict discharge destina-
tion.

Table 1: Participants’ characteristics

Variables Groups n (%)
Gender Female 178 (69)
Male 79 (31)
Age >84 148 (57)
75-84 77 (30)
65-74 32 (13)
Ethnicity New Zealand European 184 (72)
Other European 35 (14)

Asian 22 (8)

Pacific 8 (3)

Maori 52

Other 3
Primary reason Orthogeriatric 123 (48)
for admission Medical 80 (31)
Fall 42 (16)

Stroke 10 (4)

Amputation 2
Discharge destination Home with no care 34 (13)
Home with care 141 (55)
Rest home 35 (14)
Private hospital 41 (16)

Transfer to another hospital 52

Dementia care 10
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Table 2: Mean (standard deviation) of Modified Elderly
Mobility Scale (MEMS) at admission and completion of
physiotherapy by discharge status

Discharge destination

Home with Home with Rest home Private

no care care hospital

Mean (SD) at 13.9 (5.2) 10.0 (5.3) 9.0 (5.4) 3.8 (4.4)
admission

Mean (SD) at 19.5 (2.7) 16.5 (4.0) 14.8 (4.5) 6.3 (5.3)

completion of
physiotherapy

Figure 1 displays the predicted discharge destination by the
model. Fall patients with a discharge score 6 or below are
most likely discharged to a private hospital, and those with a
score above 6, to go home with care. Medical patients with a
discharge score 7 or below are most likely to be discharged
to a private hospital, and those above seven, home with care.
For both fall and medical patients, if admission and dis-
charge scores are more than 20, it is most likely that they
will go home with no care. Orthogeriatric patients with a
discharge score below 10 are most likely to be discharged to
a private hospital, and those with discharge scores between
10 and 13, home with care. Those with discharge scores
above 13 are likely to be discharged home with or without
care depending on the admission score. Stroke (7 = 10) and
amputee (7 = 2) patients have been included; however due to
low numbers, the results should be considered with caution.
Stroke patients with a discharge score <13 are likely to be
discharged to a private hospital, and if discharge and admis-
sion scores are more than 15, home with no care. Amputee
patients with a low score are most likely discharged to a rest
home, and those with a high score, home with no care. Total
patient destinations were correctly predicted in 71% of cases
by the model.

Discussion

In an effort to identify a more convenient method for clini-
cians to facilitate discharge planning at the completion of
physiotherapy, this feasibility study investigated whether
discharge destination can be predicted using the MEMS. It
has not been previously established that a single functional
mobility measure, the MEMS score at admission and dis-
charge, predicts discharge destination with 71% accuracy.
In contrast to other studies, the primary reason for admis-
sion was a significant predictor of discharge destination
[10,11], but age [10,12,13,18], gender [13] and ethnicity
[10] were not. We suggest that this study is also more gen-
eralisable than others that examined factors affecting dis-
charge destination in discrete older adult populations, such
as medical [13], stroke [9,12,14,15] and hip fracture [18].

The 28% error rate was primarily because of underpredic-
tion of rest home as a destination. People previously living
in a rest home would likely be discharged to there even if
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Figure 1: Predicted discharge destination by primary reason for admission and Modified Elderly Mobility Scale
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functionally capable of living at home following rehabilita-
tion. Alternatively, the underprediction of rest home may
imply that living in a rest home and home with care
require similar functional mobility status, and destination
choice is more a consequence of social and cognitive fac-
tors. This possibility is supported by the mean results of
this study showing similar admission and completion of
physiotherapy MEMS for both rest home and home with
care (Table 2). For those patients who have an admission
score of approximately 9 and likely discharge score of
approximately 16, the importance of social and cognitive
factors over functional ability can be made more explicit to
the patient and family during decision-making.

Clinicians such as physiotherapists, who utilise clinical rea-
soning to estimate likely functional mobility improvement
when goal setting, are well placed to use the results from
this predictive tool to underpin their clinical reasoning dur-
ing family and multidisciplinary discharge planning meet-
ings. The ability to predict likely discharge destination for
older adults admitted to rehabilitation wards has a number
of practical benefits. If a move to a new environment is
likely to be necessary, an early family meeting allows
patients and families time to adjust to the change. It also
helps avoid prolonged admissions due to time taken to find
suitable residential care and for a place in the facility to
become available. If the older adult is likely to go home, it
allows time for practical preparations such as arranging

cleaning or implementing recommendations to reduce risk,
such as installing rails on stairs or reducing clutter. For the
rehabilitation team, knowing likely discharge destination
facilitates referral for assessment for carers or residential
placement, and for the patient going home, enables timely
organising of required compensatory equipment. In addition
to the practical benefits of the early planning of discharge,
the literature demonstrates considerable quality of life and
health economic benefits, with a sustainable discharge lead-
ing to a reduction in hospital readmission, length of hospi-
tal readmission stay and all-cause mortality [6,8].

Data were collected from rehabilitation wards in one hos-
pital and therefore may not be generalisable to other older
adult rehabilitation settings. Although the risk of selection
bias was reduced with a cohort design, as previously dis-
cussed there were insufficient data from 24% of patients
who underwent rehabilitation during the study period. To
enhance clinician ability to initiate earlier discharge plan-
ning, it would be useful in future to establish whether a
MEMS assessed at one week, being the half way point of
the average two-week older adult rehabilitation stay, is
predictive of discharge destination.

Conclusion
With an ageing population and associated increased
demands on health-care resources, this is a crucial time in
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health care when timely, safe and sustained discharge is a

priority. The findings of this feasibility study demonstrate

that discharge destination can be predicted by a simple,
clinically convenient method, the MEMS, when considered

in conjunction with primary reason for admission. Predict-

ing destination underpins discharge planning, resulting in

increased well-being of the older adult and subsequent

health economic benefits for society.

Acknowledgements

There were no financial grants involved with this study.
We wish to acknowledge the people who extracted and
entered the data. We are grateful to the physiotherapists in
the older adult rehabilitation wards at Auckland City
Hospital for their participation in collecting the Modified
Elderly Mobility Scale. The authors declare no conflicts of
interest.

References

1

Boyd M, Broad JB, Zhang TX, Kerse N, Gott M, Connolly MJ. Hospi-
talisation of older people before and after long-term care entry in
Auckland, New Zealand. Age and Ageing 2016 45: 558-563.
Covinsky KE, Palmer RM, Fortinsky RH et al. Loss of independence
in activities of daily living in older adults hospitalized with medical ill-
nesses: Increased vulnerability with age. Journal of the American
Geriatrics Society 2003; 51: 451-458.

Creditor MC. Hazards of hospitalization of the elderly. Annals of Inter-
nal Medicine 1993; 118: 219-223.

Kosse NM, Dutmer AL, Dasenbrock L, Bauer JM, Lamoth CJ. Effec-
tiveness and feasibility of early physical rehabilitation programs for
geriatric hospitalized patients: A systematic review. BMC Geriatrics
2013; 13: 107.

Zelada MA, Salinas R, Baztan JJ. Reduction of functional deteriora-
tion during hospitalization in an acute geriatric unit. Archives of
Gerontology and Geriatrics 2009; 48: 35-39.

Fox MT, Persaud M, Maimets I, Brooks D, O'Brien K, Tregunno D.
Effectiveness of early discharge planning in acutely ill or injured

Australasian Journal on Ageing, Vol ee No ee ee 2017 ee—ee
© 2017 The Authors. Australasian Journal on Ageing published by John Wiley & Sons Australia, Ltd on behalf of AJA Inc.

hospitalized older adults: A systematic review and meta-analysis.
BMC Geriatrics 2013; 13: 70.

Zhu QM, Liu J, Hu HY, Wang S. Effectiveness of nurse-led early dis-
charge planning programmes for hospital inpatients with chronic dis-
ease or rehabilitation needs: A systematic review and meta-analysis.
Journal of Clinical Nursing 2015; 24: 2993-3005.

Huang T, Liang S. A randomized clinical trial of the effectiveness of
a discharge planning intervention in hospitalized elders with hip frac-
ture due to falling. Journal of Clinical Nursing 2005; 14: 1193—
1201.

Mees M, Klein J, Yperzeele L, Vanacker P, Cras P. Predicting dis-
charge destination after stroke: A systematic review. Clinical Neurol-
ogy and Neurosurgery 2016; 142: 15-21.

Everink IH, van Haastregt JC, van Hoof SJ, Schols JM, Kempen Gl.
Factors influencing home discharge after inpatient rehabilitation of
older patients: A systematic review. BMC Geriatrics 2016; 16: 5.
Lindenberg K, Nitz JC, Rahmann A, Bew P. Predictors of discharge
destination in a geriatric population after undergoing rehabilitation.
Journal of Geriatric Physical Therapy 2014; 37: 92-98.

Nguyen VQ, PrvuBettger J, Guerrier T et al. Factors associated with
discharge to home versus discharge to institutional care after inpa-
tient stroke rehabilitation. Archives of Physical Medicine and Rehabili-
tation 2015; 96: 1297-1303.

Campbell SE, Seymour DG, Primrose WR et al. A multi-centre Euro-
pean study of factors affecting the discharge destination of older
people admitted to hospital: Analysis of in-hospital data from the
ACMEplus project. Age and Ageing 2005; 34: 467—475.

Roberts PS, Mix J, Rupp K et al. Using functional status in the
acute hospital to predict discharge destination for stroke patients.
American Journal of Physical Medicine and Rehabilitation 2016; 95:
416-424,

Saji N, Kimura K, Ohsaka G et al. Functional Independence Measure
scores predict level of long-term care required by patients after
stroke: A multicenter retrospective cohort study. Disability and Reha-
bilitation 2015; 37: 331-337.

Kuys SS, Brauer SG. Validation and reliability of the Modified
Elderly Mobility Scale. Australasian Journal on Ageing 2006; 25:
140144,

Yu MS, Chan CC, Tsim RK. Usefulness of the Elderly Mobility Scale
for classifying residential placements. Clinical Rehabilitation 2007,
21: 1114-1120.

Sivertson J, Oberg U, Sernet N. Physiotherapists predict discharge
destination after hip fracture. Advances in Physiotherapy 2010; 12:
150-156.

Ministry of Health. Long-Term Residential Care for Older People:
What you Need to Know. Wellington: The Ministry; 2012.

Faraway JJ. Extending the Linear Model With R. Boca Raton, FL:
Chapman and Hall/CRC; 2006.



