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Background. Hospitalization represents a stressful and potentially hazardous event for older persons. We evaluated
the value of the Short Physical Performance Battery (SPPB) in predicting rates of functional decline, rehospitalization,
and death in older acutely ill patients in the year after discharge from the hospital.

Methods. Prospective cohort study of 87 patients aged 65 years and older who were able to walk and with a Mini-
Mental State Examination score >18 and admitted to the hospital with a clinical diagnosis of congestive heart failure,
pneumonia, chronic obstructive pulmonary disease, or minor stroke. Patients were evaluated with the SPPB at hospital
admission, were reevaluated the day of hospital discharge, and 1 month later. Subsequently, they were followed every 3
months by telephone interviews to ascertain functional decline, new hospitalizations, and vital status.

Results. After adjustment for potential confounders, including self-report activity of daily living and comorbidity, the
SPPB score at discharge was inversely correlated with the rate of decline in activity of daily living performance over the
follow-up (p < .05). In a multivariable discrete-time survival analysis, patients with poor SPPB scores at hospital dis-
charge (0—4) had a greater risk of rehospitalization or death (odds ratio: 5.38, 95% confidence interval: 1.82-15.9) com-
pared with those with better SPPB scores (8—12). Patients with early decline in SPPB score after discharge also had
steeper increase in activity of daily living difficulty and higher risk of rehospitalization or death over the next year.

Conclusions. In older acutely ill patients who have been hospitalized, the SPPB provides important prognostic infor-
mation. Lower extremity performance-based functional assessment might identify older patients at high risk of poor
outcomes after hospital discharge.
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OSPITALIZATION for an acute medical event repre-

sents a stressful and potentially hazardous event for
older persons. After discharge from the hospital, older
patients often experience negative short- and long-term
consequences, including functional decline, disability,
rehospitalization, nursing home admission, and mortality
(1-4). For example, the Hospital Outcomes Projects for the
Elderly estimated that in a sample of acutely ill medical
patients, as many as 19% had activity of daily living (ADL)
decline and 40% had instrumental activity of daily living
(IADL) decline in the 3 months after hospital discharge
compared with their disability status prior to the index hos-
pitalization (5).

Identification of patients at high risk of functional decline
or other adverse events after hospital discharge is of para-
mount importance for posthospital discharge assessment
and management and for the prevention of these common

negative outcomes. Very old frail patients and those with
preadmission functional limitation are at higher risk of post
hospital complications; nevertheless, the ability of medical
diagnoses and traditional clinical assessment to discrimi-
nate high- and low-risk groups is limited (6). Objective
measures of physical performance may prove an additional
and useful clinical tool for risk stratification.

Despite a large body of evidence demonstrating the pre-
dictive value of different mobility performance tests in
terms of various adverse outcomes (7—11), the use of physi-
cal performance measures in the acute care clinical setting
has received little attention so far (12). The Short Physical
Performance Battery (SPPB), a set of objective measures of
lower extremity physical performance, was highly predic-
tive of subsequent disability, hospitalization, institutional-
ization, and mortality in community-dwelling elders
in epidemiological studies and outpatient clinics (13,14).
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Recently, we have demonstrated that the SPPB can be feasi-
bly and safely used to evaluate the functional status of
acutely ill geriatric patients admitted to the hospital for seri-
ous medical conditions and that the SPPB score can provide
important short-term prognostic information (15). What has
not been evaluated is whether this simple battery of perfor-
mance tests can capture change in function in the immediate
period posthospitalization and predict long-term outcomes
after hospital discharge.

The aim of the present project was to determine whether
SPPB score assessed at hospital discharge and sequential
SPPB assessment in the first month after discharge are pre-
dictive of subsequent functional decline and risk of rehospi-
talization and mortality over a 12-month follow-up. We
hypothesized that, even after adjusting for the presence of
multiple medical conditions, patients with poorer SPPB
score at discharge and those with immediate decline in
SPPB score after discharge would be at greater risk of ADL
decline, rehospitalization, and death.

METHODS

Study Design and Data Collection

Between October 1, 2004 and December 31, 2006, pa-
tients, admitted to the academic center of internal medicine
and geriatrics (University of Ferrara, Italy), were screened
for eligibility for a 1-year longitudinal observational study,
as previously described (15). Briefly, inclusion criteria for
the study were as follows: (a) age 65 years and older; (b)
ability to stand and walk for a few meters at the time of
study enrollment; (c) a clinical diagnosis of one of the fol-
lowing conditions: congestive heart failure, chronic ob-
structive pulmonary disease, pneumonia, and minor stroke.
Patients were considered ineligible for the study if they had
severe cognitive impairment (Mini-Mental State Examina-
tion score <18), acute coronary syndrome, if they were liv-
ing more than 25 km (15.5 miles) from the medical center,
or if they refused to participate in the study. The local insti-
tutional review board reviewed and approved the study pro-
tocol. Of those eligible, 92 (74%) agreed to participate,
signed the informed consent, and were enrolled in the study.
Two patients died before hospital discharge, and three were
lost immediately after discharge; these patients where there-
fore excluded from the present analysis. Participants were
evaluated by three trained research physicians by means of
a comprehensive geriatric assessment at hospital admission,
were reevaluated the day of hospital discharge, then 1
month after hospital discharge by in-home visits, and subse-
quently, every 3 months by telephone interviews. The
performance-based measures of physical function were
assessed at hospital admission, within 24 hours before hos-
pital discharge, and during the home visit 1 month after hos-
pital discharge. Of the 87 patients included in the analysis,
11 had died and only 1 was lost during the follow-up. Three

patients died before the 3-month follow-up visit, three pa-
tients died before the 6-month follow-up, two patients died
before the 9-month follow-up, and three patients died be-
fore the end of the 1-year follow-up. One patient was lost to
follow-up at the 9-month follow-up.

Measures

Performance-based measures of physical function.—The
trained research physicians administrated all performance-
based measures. The SPPB includes usual walking speed
over 4 m, five chair—stands test, and balance test. A score
(scale: 0—4) was assigned to performance on time to rise
five times from a seated position, standing balance, and 4-m
walking velocity. Individuals received a score of O for each
task they were unable to complete. Participants coded in the
“unable to perform” category included (a) those who tried
but were unable and (b) the interviewer or participant felt it
was unsafe. Scores of 1-4 for each task were assigned based
on quartiles of performance for more than 5,000 partici-
pants in the Established Populations for the Epidemiologic
Study of the Elderly (8,13). Summing the three individual
categorical scores, a summary performance score was cre-
ated for each participant (range: 0—12), with higher scores
indicating better lower body function. In the walking test,
the patients could use a cane, a walker, or other walking aid
but the aid of another person. The SPPB has been shown to
be reliable, valid, and sensitive to change. Intraclass corre-
lation coefficients ranged from .88 to .92 for measures made
1-week apart, with a 6-month average correlation coeffi-
cient of .78 (16).

Self-report measures of physical function.—Information
on six IADLs was obtained using a modified version of the
Lawton and Brody scale (17). The six activities included
were as follows: using the telephone, traveling via car or
public transportation, shopping, housecleaning, handling
money, and taking medications. Participants were asked if
they had any difficulty performing each task without help
from another person or special equipment. If they said they
did have difficulty, they were then asked how much diffi-
culty, with response options of “some difficulty, a lot of dif-
ficulty, or unable to do without help.” At hospital admission,
the patients were asked if they had any difficulty performing
each task during the preceding 2 weeks. The same informa-
tion was collected at home visits and during the four tele-
phone interviews.

Disability in basic ADL was measured according to the
participants’ self-reported difficulty in performing each of
six activities: getting in and out of a bed, bathing, dressing,
eating, personal hygiene, and using the toilet (18). For ADL
activities, the format was the same used for IADLs. Based
on the results of previous work (6,19), showing a high rate
of decline in ADL function in the weeks preceding hospital
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admission, information on ADL was queried for both hospi-
tal admission and the 2 weeks prior to admission. Prevalent
IADL and ADL disabilities were defined as a lot of diffi-
culty or inability to do at least one IADL or ADL 2 weeks
before hospital admission, respectively

Outcomes.—The three outcome domains for the study
were decline in functional status, hospitalization, and mor-
tality over the 12-month follow-up. The measures of decline
in functional status were ADL disability and the ADL sum-
mary scale (20). Incident ADL disability was defined as a
lot of difficulty or inability to do at least one ADL over the
follow-up. For the ADL summary score, each item has a
range of 0-3, where 0 indicates able to do without difficulty,
1 indicates able to do with some difficulty, 2 indicates able
to do with a lot of difficulties, and 3 indicates unable to do
without help. The ADL summary score has a range of 0—18,
with higher score representing increased difficulty.
Cronbach’s alpha for the scale at hospital admission was
high (.95). Previous work demonstrated that the ADL sum-
mary scale is valid, reliable, and sensitive to change (20).
Information on new hospitalization and vital status was col-
lected from the home visits and phone interviews.

Other covariates.—Sociodemographic information, in-
cluding gender, marital status, living arrangement, educa-
tional level, and smoking habits, was collected at baseline
by standardized interview. Cognitive functioning was as-
sessed using the Mini-Mental State Examination (21). De-
pressive symptoms were measured using the Center for
Epidemiological Studies-Depression scale (22) (range from
0 to 60, with higher scores indicating more depressive
symptomatology). Comorbidity was assessed by using the
Cumulative Illness Rating Scale (23), a validated (24)
physician-rated index derived by means of patient history as
well as physical examination and laboratory findings. The
Cumulative Illness Rating Scale is divided into 14 cate-
gories or disorders. This index measures the chronic medi-
cal illness burden while taking into consideration the
severity of chronic diseases. Each system is rated as fol-
lows: (a) 0, none—no impairment to that organ or system;
(b) 1, mild impairment—normal activity; (c) 2, moderate
impairment—interferes with normal activity; (d) 3, severe
impairment—disabling; and (e) 4, extremely severe impair-
ment—Ilife threatening. The final score of the Cumulative
Illness Rating Scale is the sum of each of the 14 individual
system scores, with higher values indicating greater disease
burden severity.

Analysis

The statistical analyses were designed to assess the rela-
tionship between SPPB and three major outcomes: (a) inci-
dent ADL disability, (b) change in ADL summary scale over
the 12-month follow-up, and (c) incidence of a composite

outcome in which new hospitalizations and death were
combined. The predictive value of SPPB score was investi-
gated using two analytical approaches. First, we analyzed
the relationship between SPPB score measured at hospital
discharge with study outcomes, and second, we estimated
the predictive values of early change in SPPB score after
hospital discharge. This specific analysis included 77 pa-
tients with SPPB assessment at both hospital discharge and
at 1 month after discharge (2 patients died in the first month
after discharge and 8 patients had missing SPPB data). Pa-
tients were classified in one of three mutually exclusive cat-
egories according to their SPPB trajectory during the first
month after hospital discharge. Patients who declined one
or more points in the SPPB score (25) at 1 month after dis-
charge were classified as “declining”; patients who im-
proved one or more points were classified as “improving”
and those with identical SPPB score at hospital discharge
and 1 month later were classified as “stable.” Preliminary
descriptive analyses of the baseline data according to SPPB
score assessed at hospital discharge were used to character-
ize the sample. We evaluated change over time in ADL sum-
mary scale score as a function of SPPB score using arandom
effect model. Separate models were fitted for SPPB score
assessed at hospital discharge and for SPPB change at 1
month after hospital discharge. Random effect models were
adjusted for demographic characteristics. Discrete-time sur-
vival analysis with logistic regression was used to estimate
the association between SPPB score and the likelihood of
incident disability and new hospitalization or mortality.
Each participant potentially contributed an observation for
each 3-month follow-up interval (for a maximum of four).
In fact, each patient contributed data up to the round at
which he/she first reported a new hospitalization, died, or
was lost to follow-up and not evaluated thereafter (cen-
sored). Separate models were fitted for SPPB score assessed
at hospital discharge and for SPPB score change at 1 month
after hospital discharge. Logistic models were adjusted for
demographic characteristics (Model 1) and additional po-
tential confounders, including cognitive status, comorbidity
level, IADL disability 2 weeks before hospital admission,
ADL summary scale score 2 weeks before hospital admis-
sion, and ADL summary scale score at hospital discharge
(Model 2). All analyses were performed using STATA (26).

RESsuULTS

The study sample consisted of 87 patients; the mean age
was 77.4 years (range: 65-93), and 49% were women. Pa-
tients with better SPPB score (8—12) were younger, more
likely to be men, had better cognitive function, lower bur-
den of comorbidity (total Cumulative Illness Rating Scale
score), and better IADL and ADL status before hospital ad-
mission and at hospital admission (Table 1). During the first
month after hospital discharge, 18.2% of the patients expe-
rienced decline in SPPB score, 50.1% improved their SPPB
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Table 1. Selected General and Clinical Characteristics of the Sample
by SPPB Score at Hospital Discharge

Table 2. Selected Clinical and Functional Characteristics of the
Sample by SPPB Score Change From Discharge to 1 Month After

Discharge
SPPB
Intermediate SPPB
Low (0-4) (5-7) High (8-12) Declining Stable Improving
N=16 N=27 N=44  p* N=14 N=24 N=39 p*

Age (y, M £ SD) 81.7(5.7) 78.1(7.9) 754(4.8) .001 Age (y, M £ SD) 75.6 (44) 773(54) 765(7.00 .718
Women, n (%) 11 (68.8) 18 (66.7) 14 (31.8) .003 Women, n (%) 9(643) 11(458) 19(48.7) .516
Education (>5y), n (%) 1(6.3) 4(14.8) 10(22.7) .051 MMSE score (M £ SD) 27.0(1.8) 262(2.0) 253(2.5) .051
Smoking, n (%) Total Cumulative Illness 8.5(4.2) 8.3(2.7) 9.73.1) 294

Former 6 (37.5) 13(48.2) 31(70.5) .543 Rating Scale score (M * SD)

Current 1(6.3) 4(14.8) 4(09.1) .608 ADL disability 2 weeks before 1(7.1) 1(4.2) 5(12.8) .130
Body mass index 27.0 (8.0) 28.2(7.3) 27.5(4.6) .815 admission, n (%)

(kg/m?2, M + SD) ADL disability at admission, 3(21.4) 6 (25.0) 14 (35.9) .318
MMSE score (M + SD) 23427 258(.0) 26522 .001 n (%)
Admission diagnosis, n (%) SPPB score at admission 6.71(2.7) 7.13(23) 551(2.5) .041

Congestive heart failure 13 (81.2) 20 (74.1) 24 (54.6) (M £SD)

COPD 3(18.8) 3(11.1) 9(20.5) SPPB score at discharge 8.93(2.2) 825(2.5) 6.16(29) .001

Pneumonia 0(0) 3(11.1) 7(15.9) (M £ SD)

Minor stroke 0 (0) 1(3.7) 409.1) .307 SPPB score 1 month after 7.5724) 7.13(2.3) 8.28(2.5) .638
CES-D (M £ SD) 17.3 (8.1) 176 (9.2) 15.6(7.6) .965 discharge (M £ SD)
Total Cumulative Illness 9.9 (2.4) 9.3(3.7) 8.2(2.1) .008 R . . .

Rating Scale score (M + SD) ‘Notes: ADL = activity <-)t daily living; MMSE = Mini-Mental State Exami-
TADL disability 2 weeks 13 (81.3) 13 (48.2) 8(182) 003 nation; SPPB = Short Physical Performance Battery: '

before admission, 7 (%) *p ValAues from age- and ger}der—adjusFed analysis of covariance or age- and
ADL disability 2 weeks before ~ 5(31.3) 3 (IL1)  1(23) .044 gender-adjusted logistic regression analysis.
admission, n (%)
ADL disability at admission, 10 (62.5) 12 (44.4) 8(18.2) .019

n (%)

Notes: COPD = chronic obstructive pulmonary disease; ADL = activity of
daily living; CES-D = Center for Epidemiological Studies-Depression scale;
IADL = instrumental activity of daily living; MMSE = Mini-Mental State
Examination; SPPB = Short Physical Performance Battery.

* p Values from age- and gender-adjusted analysis of covariance or age- and
gender-adjusted logistic regression analysis.

performance, and the other 31.1% remained stable (Table 2).
Patients with improving SPPB score tended to have greater
level of comorbidity and disability and poorer lower ex-
tremity performance at hospital admission and at hospital
discharge.

Risk of ADL Disability

Among the 74 patient free of ADL disability at hospital
discharge, 16 (21.6%) developed new incident ADL disabil-
ity over the follow-up after hospital discharge. Figure 1 de-
picts unadjusted incidence rates as a function of SPPB score
at hospital discharge (left panel) and SPPB trajectory during
the first month after discharge (right panel). There was a
clear gradient in the risk of disability in the activities of
daily living across the full range of performance scores at
hospital discharge (p = .003); higher scores, indicating bet-
ter functional status, were associated with a lower risk of
subsequent disability. When the risk of disability was ana-
lyzed as a function of SPPB change after hospital discharge,
patients with stable SPPB score had the lowest incidence,
whereas those with declining lower extremity performance
had the greatest risk of new ADL disability. For both analy-
ses, results were statistically significant after adjustment for

age and gender (p = .005 and p = .037, respectively), but
adjustment for other potential confounders was not per-
formed because of the limited number of events.

Change Over Time in ADL Summary Scale

Estimated changes over time in ADL summary score as
a function of SPPB score at hospital discharge are reported
in Table 3. After adjustment for demographic characteris-
tics, patients with lower (0—4) and intermediate (5-7)
SPPB score at discharge experienced a significant increase
of ADL summary scale score over time, indicating worsen-
ing ADL functional status, whereas those with better SPPB
score (8—12) had a trivial and nonsignificant change in
ADL summary scale score (p = .182). A formal test for
interaction between time and SPPB categories suggested
that the magnitude of the change in ADL score was larger
in patients with lower (p = .108) and intermediate (p = .01)
SPPB score compared with those with better SPPB per-
formance (Table 3, section A). Patients with stable and
improving SPPB score in the first month after discharge
were characterized by the lowest increase in ADL diffi-
culty over the 12-month of follow-up (Table 3, section B).
Conversely, for the group of patients who experienced a
SPPB decline, the ADL summary scale score tended to
increase over time, indicating worsening ADL functional
status, and the estimated slope was statistically significant
(p = .016) . Nevertheless, when this slope was formally
compared with that of patients with stable (p = .124) or
improving SPPB score (p = .126, data not shown), the dif-
ference was not statistically significant. Analyses per-
formed after exclusion of 10 patients with scores either at
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Figure 1. Crude incidence rate of new incident activity of daily living disability over the follow-up according to Short Physical Performance Battery (SPPB) score
at hospital discharge (left panel) and SPPB trajectory during the first month after discharge from the hospital (right panel).

the floor or at the ceiling for the SPPB range at hospital
discharge showed similar results.

Risk of Hospitalization or Death

Fifty-five percent of the cohort was admitted to the hos-
pital at least one time and 12.6% died during the 12-month
follow-up. Because of the small number of deaths (11), the
analysis was performed using a unique composite outcome.

Table 3. Mean Change in ADL Summary Scale Score Over Time
According to SPPB Score at Discharge (A) and Change From
Discharge to 1 Month After Discharge (B) Estimated From Random-

Effect Models
Model 1
Mean 3-Month
ADL
Score Change SE P p*
A. SPPB score at discharge
SBBP categories
0-4 (n=16) 0.24 0.10 021 .108
5-7 (n=27) 0.28 0.07 .001 .010
8-12 (n=44) 0.05 0.05 287 —
All patients (n = 87) 0.14 0.04 .001 —
B. SPPB change from
discharge to 1 month
Declining (n = 14) 0.24 0.10 .022 124
Stable (n = 24) 0.04 0.07 .590 .826
Improving (n = 39) 0.06 0.06 316 —
All patients (n =77) 0.09 0.04 .04 —

Notes: Adjusted for age and gender. ADL = activity of daily living; SPPB =
Short Physical Performance Battery.

* p Value for the interaction term between time and SPPB categories at hos-
pital discharge testing the hypothesis that the average rate of change in the de-
pendent variable is statistically different compared with the 8—12 SPPB category
and to the improving category, respectively.

There was a graded relationship between SPPB score at
hospital discharge and the risk of the composite outcome,
with patients with lower score at highest risk. Multivariate
analysis (Table 4, section A) confirmed the inverse dose—
response association between SPPB score and the likeli-
hood of hospitalization or death and that the association was
independent of potential confounders and self-reported
measures of functional status. Compared with patients with
better SPPB score, those with poorer score (0—4) had a five

Table 4. Adjusted ORs for New Hospitalization or Death During the
Follow-Up According to SPPB Score at Discharge (A) and Change
From Discharge to 1 Month After Discharge (B)

Proportion Model 1 Model 2
With
Outcome (%) OR 95% CI  OR 95% CI
A. SPPB score at discharge
SBBP categories
0-4 (n=16) 75.0 372 1.52-9.08 5.38 1.82-15.9
5-7 (n=27) 65.4 295 1.38-6.28 2.63 1.16-6.01
8-12 (n=44) 523 1.0 — 1.0 —
SBBP continuous score* 0.87 0.78-0.97 0.86 0.75-0.98
OR" 95% CI OR" 95% CI
B. SBBP change from discharge to 1 month
Stable (n = 24) 45.8 1 — 1
Declining (n = 14) 71.4 350 1.29-9.50 3.59 1.20-10.0
Improving (n = 39) 59.0 1.28 0.53-3.10 1.35 0.56-3.28

Notes: Model 1: adjusted for age, gender, and education; Model 2: adjusted
for age, gender, and education; Cumulative Illness Rating Scale; IADL disabil-
ity 2 weeks before hospital admission; ADL summary scale 2 weeks before
hospital admission; ADL summary scale at discharge; and MMSE score at hos-
pital admission. ADL = activity of daily living; CI = confidence interval; IADL =
instrumental activity of daily living; MMSE = Mini-Mental State Examination;
ORs = odds ratio; SPPB = Short Physical Performance Battery.

*Tested as a separate model.

 Additional adjustment for SPPB score at hospital discharge.
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fold increased risk of hospitalization or death, whereas
those with intermediate score had a 2.6 time higher risk.
Furthermore, when SPPB score was analyzed as a continu-
ous variable, a 1-point increase of the SPPB score at dis-
charge was associated with a 14% reduction of the risk of
the composite outcome (95% confidence interval: 2%-—
25%). Finally, we investigated the risk of hospitalization or
death over the 1-year follow-up as a function of SPPB
change during the first month after discharge (Table 4, sec-
tion B). Patients with stable SPPB score had the lowest risk,
whereas those with declining SPPB score had an adjusted
threefold risk of hospitalization or death, independent of co-
morbidity, ADL status, and SPPB score at hospital dis-
charge. Patients improving in SPPB score had no difference
in risk compared with stable patients. Nevertheless, after
stratification for SPPB score at hospital discharge, patients
improving in SPPB score and with performance above the
median SPPB score (7 points) at discharge had a lower risk
of rehospitalization or death compared with the group with
stable SPPB (odds ratio: 0.33, 95% confidence interval:
0.09-1.25). Conversely, patients who improved in SPPB
score but who had an SPPB score at discharge <7 had a
significant increased risk of rehospitalization or death (odds
ratio: 4.8, 95% confidence interval: 1.15-15.4).

DiscussIoN

In this study, among acutely ill, hospitalized patients
aged 65 years and older, lower extremity performance was
measured with the SPPB, a simple battery of objective tests
involving gait speed, balance, and ability to rise from a
chair. SPPB score measured at hospital discharge was pre-
dictive of subsequent decline in ADL status and subsequent
rehospitalization and mortality. Patients with poor perfor-
mance were significantly more likely to report increasing
difficulties in basic ADL and to be readmitted to the hospi-
tal in the following year, even after adjustment for baseline
comorbidity level and self-report indicators of functional
status. Furthermore, early decline in physical performance
after hospital discharge was also predictive of increasing
ADL difficulties and increased risk of rehospitalization and
death.

Our results extend to the acute care setting the findings of
previous epidemiological studies in which lower extremity
performance predicted a number of different geriatric out-
comes, including disability (7), hospitalization (9), nursing
home admission (13) and death (27). In particular, our lon-
gitudinal results are in good agreement with the study of
Purser and colleagues (28) who demonstrated, in a sample
of frail male veterans, that walking speed is useful for the
functional assessment of acutely ill hospitalized older
adults, and measurement of walking speed over time may
help predict those who will need and use more health-
related services. Despite a large body of epidemiological
evidence demonstrating the predictive value of different

mobility performance tests in terms of various adverse out-
comes in community-dwelling elders, the use of physical
performance measures in the acute care clinical setting is
still limited (12). In our study, the predictive value of objec-
tive lower extremity performance was independent of self-
report ADL status, a measure traditionally used in routine
clinical practice (29), indicating that these two assessment
tools explore different and only partially overlapping do-
mains of physical function and might provide useful com-
plementary information (30). Furthermore, the finding that
sequential assessment of physical performance during hos-
pital stay and in the first weeks after discharge can provide
additional information on future health risk in older acutely
ill patients should support and encourage the systematic as-
sessment of these objective tests in everyday clinical practice.

Why does poor SPPB score and decline in SPPB score
after hospitalization predict future health outcomes? Objec-
tive measures of physical performance are likely to capture
the integrated and multisystemic effects of aging, comor-
bidity, disease severity, malnutrition, motivation, and cogni-
tion (31-34) on the health status of older persons. Like
other biomarkers (35,36), SPPB might be considered as a
nonspecific but highly sensitive indicator of global health
status reflecting several underlying physiological impair-
ments (37). All these aspects might explain why, after ad-
justment for level and severity of comorbidity and self-report
functional status, SPPB score remained an independent and
strong predictor of functional decline, hospitalization, and
mortality.

Improvement in SPPB score after hospital discharge was
not associated with better ADL status or lower risk of rehos-
pitalization or death over the follow-up. This finding was
unexpected and somehow surprising because it has been
demonstrated that 1-year improvement in gait speed is as-
sociated with a substantial reduction in long-term mortality
(38). In our sample, compared with patients who remained
stable, those who improved their lower extremity perfor-
mance after discharge had higher level of comorbidity,
poorer cognitive function, and poorer SPPB score at hospi-
tal admission and at discharge, indicating for this subgroup
of patients a worse health profile before hospitalization. It is
conceivable that, although being able to ameliorate their
physical performance in the weeks after the acute medical
event, some of these patients are likely to be more frail, vul-
nerable, and clinically unstable and therefore at greater risk
of poor long-term outcomes. Although we adjusted for mul-
tiple health- and function-related variables, including SPPB
at discharge, there may still be residual confounding that
does not allow for fully adjusting the health differences be-
tween this group and the others. Indeed, in a separate analy-
sis stratified according to SPPB score at hospital discharge,
those who had better lower extremity performance (SPPB >
7 points) at discharge and improvement in SPPB score after
discharge had a lower risk of rehospitalization or death
compared with those with stable SPPB score. On the other
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hand, persistent stability in lower extremity performance
after hospitalization might represent a reliable marker of ro-
bustness and stabilized clinical condition.

The limitations of the study include the small sample size
that reduced the statistical power of our analysis. For ex-
ample, because of limited statistical power, we were not
able to further investigate the association between change in
SPPB and risk of incident disability after stratification for
SPPB score at discharge. Furthermore, it was not possible
to directly compare the predictive value of SPPB score to
those of more traditional, and widely used, assessment
tools, including self-report ADL status, and to compare the
predictive values of SPPB score at discharge to the predic-
tive value of early SPPB change after discharge. A second
limitation is the enrollment of patients able to walk and ad-
mitted to the hospital with selected medical conditions (ie,
congestive heart failure, chronic obstructive pulmonary dis-
ease, pneumonia, and minor stroke). Although we chose
these diseases because they are common causes of hospital-
izations (3,5) in older patients and because they are condi-
tions that strongly affect physical function in older frail
participants, these restricted inclusion criteria might have
reduced the external validity, and our findings might not ap-
ply to the full spectrum of hospitalized older patients.
Larger studies should be designed to confirm our findings
and overcome these limitations.

Physical performance measures have been proposed as a
potential “vital sign” in older adults (14,39). This study
demonstrates that in the acute care setting, lower extremity
performance assessment also provides useful prognostic in-
formation in terms of long-term functional decline, hospi-
talization, and mortality risk. The findings that sequential
SPPB assessment during hospital stay and in the first weeks
after hospital discharge also had long-term independent
predictive validity might further encourage the use of phys-
ical performance for continuity of care and posthospital
discharge assessment and management.
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