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ORIGINAL INVESTIGATION

Predictors for a good recovery after subacute geriatric care
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Background and aims. We wanted to investigate eight different geriatric assessment tests regarding the
prediction of 1) a good recovery (ability to return to own home or transfer to further rehabilitation), and 2) a
poor recovery (discharge to nursing home, hospice, acute hospitals or death) in elderly patients treated in a
subacute geriatric hospital ward.

Methods. Consecutive 664 community-dwelling patients aged > 70 years, transferred from acute medical
and geriatric wards to a subacute geriatric ward were included. Demographic data and eight different geriatric
assessment tests were recorded, and odds ratio for having a good versus poor recovery was assessed with
logistic regression analysis.

Results. Improvement in Barthel index (OR = 6.77, 95% CI 3.41-13.45, p < 0.001) and the Tinetti scale (OR
4.58, 95% CI 2.36-8.89, p < 0.001), along with the absence of symptoms of depression (OR = 2.19, 95% Cl
1.04-4.59, p = 0.04) and cognitive impairment (OR = 2.19, 95%CI 1.10-4.30, p = 0.02), were significantly as-
sociated with a good versus bad recovery in logistic multivariate regression analysis. Significant collinearity
(R > 0.75, p < 0.001) was demonstrated between several of the functional assessment tests.

Conclusions. Functional assessments with Barthel index at admission to the subacute ward and one day
before discharge, as well as evaluation with MMSE and GDS once during the stay in the subacute ward, gave
the optimal prediction of short term recovery. Further assessment with other overlapping functional tests may
be redundant.
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INTRODUCTION

Hospitalization in older patients is associated with func-
tional decline and increasing dependency . Some pa-
tients are not able to return directly to their own home
and need further care to regain their functional capacity.
Subacute care focuses on specialized inpatient multi-
disciplinary geriatric treatment and rehabilitation as a
complement to acute and curative medicine 4°. In 2011
a 19-bed ltalian subacute care ward was established
as part of the geriatric department at the Fondazione

Ospedale Poliambulanza in Brescia, Northern ltaly, to
offer multidisciplinary geriatric based treatment for pa-
tients that started medical treatment in an acute hospi-
tal ward, but have not yet recovered to the extent that is
possible to discharge the patients to their own home ®.
At the same time, a complete and extensive compre-
hensive geriatric assessment (CGA) schedule, includ-
ing eight different geriatric assessment tests, was
introduced for patients admitted to all geriatric depart-
ments in Northern ltaly 7. Earlier studies on patients
admitted to Italian acute and intensive geriatric wards
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have demonstrated that inability to regain function dur-
ing hospitalization was associated with higher 3 month
mortality 8°. Accordingly, the assessment schedule in
the subacute ward also included assessments before
the acute hospitalization and during the stay in the
subacute ward, to be able to follow the trajectory of
the potential functional loss in these patients.

In clinical practice it is important to evaluate the cost
and benefits of geriatric assessment, given the rather
low-predictive power of screening instruments °. After
three years of extensive CGA of all patients admitted
to the subacute care ward, we wanted to assess the
usefulness and predictive value of the different as-
sessment tests regarding whether the patients would
experience a good versus poor short-term recovery.
Special attention was paid to examine the functional
trajectories during the stay in the subacute ward. To
our knowledge, no such study has been performed on
patients treated in a subacute geriatric ward.

METHODS

DESIGN AND SETTING

This study is part of a prospective, observational, co-
hort study that enrolled 664 homedwelling consecutive
patients > 70 years treated during 2011-2014 in the
subacute hospital geriatric ward after acute hospitaliza-
tion. The setting and the patients have been described
in detail in a recent paper ''. The optimal goal of the
stay in the subacute unit was that the patients should
be able to return to their own home within 40 days.

PATIENTS AND INCLUSION CRITERIA’S

In addition to age > 70 years and being home dwell-
ing before the acute hospitalization, the patients should
have a rehabilitation potential, be circulatory and res-
piratory stable and not have a terminal illness. Patients
with cognitive impairment were admitted if they had
medical needs and the cognitive decline was not the
reason for the admittance.

A majority of the patients were admitted from the de-
partments of internal medicine, cardiology, pulmonol-
ogy, and acute geriatric departments, most of them
with cardiovascular diseases or infections. No patients
were admitted with fractures, after elective orthopaedic
surgery or after a recent stroke.

The different geriatric assessment tests were per-
formed in > 95% of the patients, except GDS, that was
performed only in patients without major cognitive im-
pairment and MMSE > 15, (n = 494 (74%), as the GDS
questionnaire is regarded unsuitable for patients with
major cognitive impairment.

SUBDIVISION OF PATIENTS INTO GOOD AND BAD OUTCOME
AFTER SUBACUTE CARE

The patients that were able to return home (n = 420)
and patients discharged for further geriatric rehabilita-
tion (n = 85), were defined as having a good recovery.
The rest of the patients that needed readmission to an
acute hospital ward (n = 41) were discharged to nursing
home (n = 58), to hospice (n = 9) or died during the stay
in the subacute ward (n = 47), were defined as having
a poor outcome.

GERIATRIC ASSESSMENT TESTS

CGA was performed with the following geriatric as-
sessment tests, all performed by the doctor in the
subacute ward.

Barthel index sub score (hereafter referred to as Bl),
was recorded 2 weeks before the acute hospitaliza-
tion (by asking the patient or their relatives) and at
admission to the subacute ward and the day before
discharge, by observing the patient. Bl is a question-
naire that scores 10 different ADL-items (feeding,
bathing, grooming, dressing, defecation, bladder
function, ability to use the toilet, transfer, mobility and
climbing stairs). The range of scores is 0-100, higher
scores indicates better function 2.

The Tinetti scale (Tinetti) was performed at admission
and the day before discharge. This test includes as-
sessments of physical ability, mainly of balance and
moving. The range of scores is 0-28, higher scores
indicates better function 2,

The Blaylock Discharge Planning Risk Assessment
Screen (BRASS) includes questions of age, living
situation, previous hospital admissions, number of
medical problems and drugs, cognition, functional
status, behaviour pattern, mobility and sensory defi-
cit. Lower scores indicate better function and scores
> 20 may indicate that the patient needs alternative
level of care .

Scala lll A (Index of Intensity of Assistance) is an Ital-
ian “ad hoc scale”, divided into 12 items, each in-
dicating progressive functional dependence in ADL
and need of assistance. The range of scores is from
0-4, higher scores indicate increasing dependence .
The Clinical Dementia Rating (CDR) is a five item cog-
nitive rating scale based on interview with the care-
takers. The range of scores is from O (no dementia)
to 5 (severe dementia) '°.

Mini Mental Status Examination (MMSE) is assess-
ing the patients with different questions related to
cognition. The range of scores is 0-30, higher scores
indicates better function 6. MMSE was performed at
admission and the day before discharge and the best
of these values were included in the present analysis.
Geriatric  Depression Scale (GDS), a 15 item
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questionnaire were performed at admission and the
day before discharge, higher values are associated
with depression . In the regression analysis, GDS
was stratified into two groups, GDS < 6, indicating
no geriatric symptoms, and GDS > 6, indicating
symptoms of depression. The discharge GDS value,
assumed to be the most representative of the pa-
tients’ mental status, was included in the multivariate
analyses.

Cumulative Illiness Rating Scale (CIRS) measures 1)
comorbidity and 2) disease severity. The range of
scores is from 0-5, higher scores indicates higher
comorbidity and disease severity, respectively 8.

STATISTICAL ANALYSIS

Continuous data with a normal distribution were
presented as mean (standard deviation) and com-
pared with Independent-Samples T test. Continu-
ous data with a non-normal distribution were pre-
sented as median (min-max) and compared with
the Mann-Whitney U test. Categorical data were
presented as numbers (percentages) and compared
with Chi-Square test. The p-values were two-sided
and p < 0.05 was considered to be statistically sig-
nificant. Collinearity was assessed with two-sided
Pearson correlation test.

For identifying the clinical characteristics that were
independently associated with having a good out-
come, odds ratios (ORs) with 95% confidence inter-
vals (Cls) were estimated using logistic regression
models. The characteristics associated with p < 0.25
in univariate analysis were noted as likely predictors
and included in multivariate, logistic regression mod-
els. In this analysis, p < 0.05 was considered to be
statistically significant.

Only explanatory variables not demonstrating sig-
nificant collinearity (defined as R > 0.75, p < 0.001,
Table Il), were included in the multivariate analysis.
Accordingly, only the admission Bl and Tinetti scores
and not the discharge scores were included in the
multivariate model demonstrated in Table Ill. Since
there was a highly significant covariation between the
Bl and Tinetti assessment tests, each of these varia-
bles were tested in two different multivariate models.
All the analyses were performed using the Statisti-
cal Package for Social Science (IBM SPSS 20), for
Windows.

ETHiCS

All patients gave a written, informed consent for the
treatment of personal data at hospital admission and
the study was approved by hospital Ethical board. No
experimental interventions were performed.

RESULTS

DIFFERENCES BETWEEN THE TRAJECTORIES OF PATIENTS
EXPERIENCING A GOOD OR BAD OUTCOME

Table | shows the characteristics of all the patients
and patients with a good and bad recovery after
acute hospitalization and subacute care. Overall,
the patients in the good recovery group had clinical
important better scores on nearly all of the geriatric
assessment tests.

As shown in Figure 1, the loss in functional status in
relation to the acute disease was substantial, with a
median, equal reduced Bl score of 40 in both groups.
The patients in the good outcome group already be-
fore hospitalization had a higher Bl score than the pa-
tients in the bad outcome group, and this difference
increased further during subacute care, as more of
the patients in the good outcome group experienced
functional improvement and increased Bl scores, as
compared to the patients in the poor outcome group
(Fig. 1). As a result of this, more patients with good
outcome were able to return to their functional level
before the hospitalization (39%), as compared to
patients with bad outcome (15%). The same trend
of improved functional gain in the good outcome
group was seen when the functional trajectory was
assessed by the Tinetti (Tab. I).

COVARIATION BETWEEN DIFFERENT FUNCTIONAL ASSESSMENT
TESTS

As represented in Table I, significant collinearity was
demonstrated between several of the different assess-
ment tests.

PREDICTORS FOR PATIENTS HAVING A GOOD RECOVERY

Table Il demonstrates the unadjusted and adjusted
OR for the association between different variables
and a good outcome. While several of the functional
tests were significantly associated with a good re-
covery in univariate analysis, only improvement in
Bl or Tinetti, based on assessment performed at
admission to the subacute ward and the day before
discharge, were associated with a good outcome, in
the multivariate analysis shown in Table lll. Thus, a Bl
or Tinetti increase of any value was associated with
a 6 and 4 fold increase, respectively, of the patients
having a good outcome. In addition, both a GDS
score < 6, indicating no depression, and a MMSE
score > 24, indicating no cognitive impairment, were
associated with a 2-fold increase for the patients to
have a good outcome.
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Table |. Differences between patients with good and bad outcomes after subacute care.

N* All patients Good outcome Poor outcome p-value

664 664 (100%) 505 (76%) 159 (24%)
Demographic characteristics
Live alone 655 212 (32%) 163 (33%) 49 (31%) 0.36
Male sex 664 293 (44%) 216 (43%) 77 (48%) 0.23
Age 664 82 (6) 82 (6) 82(7) 0.66
Education (years) 657 5 (0-20) 5 (0-20) 5 (0-20) 0.82
Two weeks before admission
CDR 636 0.53 (0.92) 0.43 (0.80) 0.89 (1.18) < 0.001
Bl pre 657 85 (0-100) 85 (0-100) 70 (0-100) < 0.001
Assessment during stay in subacute care
Blaylock scale 655 21 (5) 20 (5) 24 (6) < 0.001
Bl admission 657 40 (0-100) 40 (0-100) 20 (0-100) < 0.001
Bl discharge 648 60 (0-100) 70 (0-100) 20 (0-100) < 0.001
Tinetti scale admission 658 6 (0-28) 7 (0-28) 1(0-28) < 0.001
Tinetti scale discharge 651 18 (0-29) 20 (0-29) 1(0-28) < 0.001
Scala Il tot 650 2.9(0.3) 2.9(0.32) 3.0(0.28) 0.004
CIRS severita 650 1.8 (0.3) 1.7 (0.3) 1.9 (0.3) < 0.001
CIRS comorbidity 650 2.5(1.4) 2.4(1.3) 3.1(1.5) < 0.001
MSSE (best score) 619 25 (0-30) 26 (4-30) 21 (0-30) <0.001
Cognitive impairment (MMSE < 24) 619 244 (40%) 170 (35%) 74 (59%) < 0.001
GDS admission 502 4 (0-14) 4 (0-14) 4 (0-14) 0.47
GDS discharge 494 3(0-15) 2 (0-15) 4(0-12) < 0.001
Depressive symptoms (GDS > 6) 494 56 (11%) 38 (9%) 18 (26%) < 0.001
Delirium at admission (cat) 659 125 (19%) 86 (17%) 39 (25%) 0.002
Change in fictional status
Bl loss at admission? 640 40 (0-100) 40 (0-90) 40 (0-90) 0.90
Improved BI score ® (nom) 649 20 (0-75) 25 (0-75) 0 (0-65) < 0.001
Improved BI (cat) 649 510 (79%) 449 (90%) 61 (41%) < 0.001
Improved Tinetti score® (nom) 654 8 (0-26) 8 (0-26) 0 (0-24) < 0.001
Improved Tinetti (cat) 654 506 (77%) 444 (89%) 62 (40%) < 0.001
Return to pre BI® (cat) 640 212 (33%) 192 (39%) 20 (15%) < 0.001

CDR, Clinical Dementia Rating scale, Bl, Barthel index, I-ADL, Instrumental — Activities of Daily, Living, CIRS, Cumulative lliness Rating Scale, MMSE, Mini mental state
examination, GDS, geriatric depression scale, (15 item), cat= categorical, nom= nominal

Continuous variables are characterized as mean (standard deviation), median (min-max values), categorical variables as number (%) of patients in each outcome group.

*Number of patients assessed Bl score 2 weeks before admission — Bl score at admission, °Score at discharge — score at admission, ‘Return to same BI score as 2
weeks before hospitalization

Table lI. Collinearity between different geriatric assessment tests.

Assessment tests R-value
Bl discharge and Tinetti discharge 0.92
Bl admission and Tinetti admission 0.82
Improved* Bl and Improved Tinetti 0.77
Bl admission and Bl discharge 0.78
Bl admission and BRASS 0.72
CDR and MMSE 0.79

For description of the assessment test, see the Methods section

*Score at discharge — score at admission
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Figure 1. Trajectories of functional status before and during subacute care in patients experiencing a poor (columns to the left)
and good (column to the right) recovery.
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Table Ill. Univariate and multivariate regression analysis for predicting a good versus bad outcome with two separate multivariate

models including either Bl sum score or the Tinetti scale.

Univariate Multivariate
Model 1, Barthel Index Model 2, Tinetti scale
R 95% Cl p R 95% ClI p R 95% Cl p
Age 0.99 0.97-1.02 0.67 - -
Education 1.01 0.96-1.06 0.67 - -
Male sex 0.91 0.83-1.70 0.36 - -
Live alone 1.05 0.71-1.56 0.79 - -
Geriatric assessment
Bl 2 weeks pre admission 1.03 1.02-1.04 | < 0.001 0.99 0.97-1.01 0.17
Bl loss at admission?$ 1.00 0.99-1.01 0.70 - -
Bl admission 1.03 1.02-1,04 | <0.001 1.01 0.99-1.03 0.36
Bl discharge? 1.04 1.04-1.05 | <0.001
Any improvement in BI* 12.15 7.82-18.88 | < 0.001 6.77 3.41-1345 | <0.001
Return to pre Bl 3.74 2.25-6.21) | < 0.001 1.77 0.89-3.53 0.10 2.06 | 1.04-4.11 0.04
Tinetti admission 1.08 1.05-1.11 < 0.001 099 | 0.95-1.04 0.68
Tinetti discharge* 1.14 1.11-1.17 | <0.001
Any improvement in Tinetti* 11.28 7.34-17.34 | < 0.001 458 | 2.36-8.89 |<0.001
Blaylock scale® 0.88 0.85-0.92 | < 0.001 0.98 0.89-1.07 0.66 1.01 0.94-1.10 0.75
Scala Il tot® 0.35 0.16-0.73 0.005 1.42 0.51-3.92 0.50 1.53 | 0.57-4.08 0.40
GDS admission < 6 1.19 0.75-1.92) 0.46 -
GDS discharge < 6 3.52 1.87-6.61) | < 0.001 219 1.04-4.59 0.04 243 | 1.20-4.92 0.01
MSSE > 24 1.09 1.06-1.12 | <0.001 219 1.10-4.30 0.02 1.97 | 1.05-3.71 0.04
CIRS severita’ 0.28 0.16-1.50 | < 0.001 1.38 0.33-3.5.81 0.66 1.01 0.26-3.91 0.99
CIRS comorbidity® 0.74 0.65-0.85) | < 0.001 0.94 0.71-1.20 0.66 096 | 0.74-1.25 0.75
Delirium at admission 0.62 0.40-0.96 | <0.001 1.80 0.61-5.30 0.19 1.53 | 0.55-4.27 0.42

OR= odds ratio, Cl= confidence interval, Bl= Barthel index, CIRS= Cumulative lliness Rating Scale, MMSE= Mini mental state examination,

MMSE > 24 indicates no cognitive impairment, GDS= geriatric depression scale, 15 item, GDS < 6 indicates no depressive symptoms.

*not included in multivariate analysis due to collinearity with other variables

*OR were estimated using logistic regression models and adjusted for the covariates as described in the Methods section

Bl score 2 weeks before admission — Bl score at admission, ° Bl score day before discharge — Bl score 2 weeks before hospitalization

SVariables are per unit increase, *Score at discharge — score at admission

DISCUSSION

The present study demonstrates that the ability to
achieve improvement in functional status during suba-
cute care, the absence of symptoms of depression and
absence of cognitive failure were independently associ-
ated with a good versus a bad recovery after acute hos-
pitalization and subacute geriatric care. These results
are rather encouraging, since both functional loss and
depression can be managed by therapy.

Other studies have demonstrated that functional
status is related to a good or bad outcome, includ-
ing mortality, after hospitalization & '°2°, The present
study indicates that the patients who improved their Bl
or Tinetti score during the stay in the subacute ward
were 7 or 5 times more likely to have a good versus

bad recovery. This shows the importance of following
the patients’ trajectory of functional status during the
hospital stay, rather than just measure one single and
static measure. This has also been demonstrated in
a population of intensive care geriatric patients in our
hospital °. While the Bl pre-admission may give infor-
mation on the patients’ past health status, the admis-
sion Bl may mirror the impact of the acute disease, and
the improvement or lack of improvement in Bl during
the hospital stay may express the individual response
to a disease and its treatment. The measurement of
ADL function with Bl (or Tinetti) may therefore give in-
formation about illness severity beyond that provided
by comorbidity and laboratory data 2" 22,

The significant covariation between the four functional
assessment tests, the BI, the Tinetti, the BRASS and
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the Scala lllA, imply that some of them may be redun-
dant and therefore might possibly be substituted by
other more relevant assessment tests, for example of
frailty and nutritional status. The lack of predictive value
of the BRASS and Scala lll, in predicting recovery, may
justify the removal of these tests in the fixed admission
schedule. The Tinetti scale includes quite extensive
testing of the patients and is rather time-consuming.
At the same time, the Tinetti score was strongly cor-
related to the Bl score, however, the predictive value
was lower than that of the BIl, concerning the associa-
tion with a good recovery. We therefore conclude that,
from a clinical point of view, assessing the functional
status simply by recording Bl score at admission to
subacute care, and one day before discharge, gives
the best trajectory of the patient’s functional recovery
potential. The usefulness of Bl assessments and its
association with recovery has been demonstrated in
several other studies 81922,

Patients without symptoms of depression were more
likely to have a good recovery than patients with symp-
toms of depression. These results are in accordance
with earlier studies concluding that older hospitalized
patients with depressive symptoms are at higher risk
of unfavorable outcome and mortality 2325, Significant
higher values of GDS were recorded on admission (in-
dicating that the patients were more depressed) (Tab. I)
than one day before discharge. However, this is most
likely due to the acute mental stress of the hospitaliza-
tion and transfer to the subacute ward, and a GDS
performed at this time may give false results regarding
whether the patient is depressed or not. Accordingly,
we conclude that GDS is an important and valuable
assessment tool, however, this test should optimally
be performed once, sometime after admission, but
before discharge, when the patient is not under acute
stress of the acute hospitalization and transfer to the
subacute ward.

Patients without symptoms of cognitive impairment
were two times more likely to have a good recovery
than patients with symptoms of cognitive impairment.
The MMSE assessment at admission and one day be-
fore discharge demonstrated a strong correlation. Per-
forming this test at admission, when the patient may be
under acute stress, may be an extra burden both on the
patient and the examiner, and we recommend that also
this assessment should be performed only once during
the stay in the subacute ward, before discharge, when
the patients are more adjusted to the hospital situation.
Patients treated in the subacute ward, in general, had
not yet recovered fully from their medical condition,
and most of them had a substantial functional loss.
Thus they were not directly comparable to patients in
an acute medical/geriatric hospital unit or to patients

in a geriatric rehabilitation unit, but rather share char-
acteristics of both groups. Many of the patients in
the subacute ward, and especially those with a poor
outcome, share the characteristics of frail old people
with reduced physical, cognitive and mental status, in
addition to reduced ability to cope and recover after the
acute disease ?°. The present study, indicating that both
functional loss, depression and cognitive impairment
were associated with recovery after subacute care, is in
accordance with a literature review of Campbell et al.,
concluding that risk assessment in patients after acute
hospitalization is complex, and that both functional sta-
tus and cognitive status affects the outcome in older
hospitalized medical patients 7.

A limitation of the present study is that we have only
reported short term recovery, while only follow up over
time can confirm the importance of improvement in
ADL, depressive symptoms and cognitive impairment,
as predictors of future recovery. Furthermore, the pa-
tients were recruited from the same area and treated
in a single institution; thus, the generalizability of the
study may be limited, and the results of the present
study cannot be used to tailor subacute care to indi-
vidual patients. The strength of the study is a very high
inclusion rate and that extensive functional assessment
tests were performed on nearly all of the patients. The
adjustment for several possible confounding factors
permits a more confident interpretation of the findings.
We conclude that assessing the functional status with
Bl at admission and during the hospital stay, before
discharge, as well as performing GDS and MMSE once
during the stay, may give the best prediction of recov-
ery after subacute care. Assessment with Bl gives the
optimal prediction of short term recovery, and further
assessment with some of the other functional tests
may be redundant and could be substituted with the
assessment of frailty and nutrition.
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