The Journal of Frailty & Aging
Volume 10, Number 3, 2021

© The Author(s)

BRIEF REPORTS

FRAILTY IS ASSOCIATED WITH INCREASED MORTALITY
IN OLDER ADULTS 12 MONTHS AFTER DISCHARGE
FROM POST-ACUTE CARE IN SWISS NURSING HOMES

C.FOMPEYRINE'?, L.A. ABDERHALDEN? N. MANTEGAZZA?, N. HOFSTETTER?,
G. BIERI-BRUNING?, H.A. BISCHOFF-FERRARI'*#, M. GAGESCH'?

1. Department of Geriatrics and Aging Research, University Hospital Zurich, Zurich, Switzerland; 2. Centre on Aging and Mobility, University of Zurich, Zurich, Switzerland
3. Zurich Geriatric Services and Nursing Homes, Zurich, Switzerland; 4. University Clinic for Acute Geriatric Care, City Hospital Waid and Triemli, Zurich, Switzerland.
Corresponding author: Michael Gagesch, MD, Dept. of Geriatrics and Aging Research, University Hospital Zurich, Raemistrasse 100, 8091 Zurich, Switzerland, michael .gagesch@usz.ch

Abstract: Frail older adults with ongoing care needs often require post-acute care (PAC) following acute
hospitalization when not eligible for specific rehabilitation. Long-term outcomes of PAC in this patient group
have not been reported for Switzerland so far. In the present report, we investigated 12-month mortality in regard
to frailty status upon admission to PAC in a nursing home setting. In our sample of 140 patients (mean age 84
[+8.6] years) 4.3% were robust, 37.1% were pre-frail, 54.3% were frail and 4.3% were missing frailty status.
Mortality at 12-months follow-up stratified by baseline frailty was 0% (robust), 11.5% (pre-frail) and 31.6%
(frail). Kaplan-Meier analysis stratified by frailty status showed a decreased probability of 12-months survival for
frail individuals compared to their pre-frail and robust counterparts (P = 0.0096). Being frail was associated with
more than 4-fold increased odds of death at follow-up (OR 4.19; 95% CI 1.53-11.47).
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Introduction

Health in older age comprises a broad spectrum from
robustness to vulnerability and frailty (1). The latter is
associated with multiple negative outcomes in various care
settings, from general practice to acute hospital care (2). With
their often complex health status, older adult patients frequently
require longer lengths of stay in the hospital and often remain
at an increased level of care, impeding a prompt discharge
home after an acute illness (3). At the same time, standard
rehabilitation programs do not always appear suitable for many
frail older patients (4).

Post-acute care (PAC) programs aim to bridge the gap
between acute care and returning home for older adults, not
otherwise eligible for rehabilitation. While earlier studies
from different countries and specific settings (i.e. heart-failure
patients) have demonstrated positive effects of PAC, such as
reduced readmissions and decreased mortality rates (5, 6),
its potential benefits and outcomes, particularly in frail older
adults are still understudied (7). In addition, healthcare systems
and PAC programs appear to have major differences between
countries, hampering direct comparisons (8).

In a prior analysis, clinically significant improvements of
physical function and ADL were reported in robust and frail
Swiss older adults after a PAC program in nursing homes with
a mean duration of 31 days (9). However, no research on the
long-term outcomes of PAC in Swiss nursing homes exists
so far (4). Therefore, the aim of our study was to investigate
the association of frailty status upon admission to PAC with
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12-month mortality in a real-world sample of Swiss older
adults.

Methods

Study Design

We conducted a one-year follow-up study at designated
PAC units of three municipal nursing homes within the City of
Zurich, Switzerland. Written informed consent was obtained
before study enrolment. The competent ethics committee of the
Canton of Zurich approved our study (BASEC 2016-01069).

PAC Setting and Patients

Our study recruited consecutive patients 60 years and older
referred to a PAC unit after acute care hospitalization between
August and September 2016. An interdisciplinary team under
the supervision of a board-certified geriatrician completed a
comprehensive geriatric assessment (CGA) for each patient
within one week upon admission, performed the PAC program
and held bi-weekly team meetings. PAC consisted of activating
nursing care (i.e. goal-directed instruction and training of
ADL), five sessions of individual physical therapy per week
and additional occupational therapy as needed, based upon the
initial CGA. The maximum length of stay at PAC units was
usually limited to 10 weeks duration and the effective date of
discharge was based on the accomplishment of specific goals,
derived from the individual care plan (9).

For our follow-up investigation, we matched the initial
list of PAC patients with the death registry of the City of
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Table 1
Baseline characteristics and mortality after PAC stratified by frailty status

Total? Robust Pre-frail Frail P values®
(n=140) (n=6) (n=52) (n=76)

Age

Mean (SD) 84.0 (8.6) 78.8 (9.9) 834 (9) 84.3 (8.3) 0.33
Gender

Female sex, % (n) 62.9 (88) 83.3(5) 59.6 (31) 63.2 (48) 0.52
Functional status
Barthel Index, Mean (SD)¢ 62.2(193) 84.0(114) 674 (16) 58.0 (20) <0.001
SPPB Score, Mean (SD)¢ 5229 88 (24) 6.5(2.3) 42(2.8) <0.001
Number of drugs
Mean (SD)® 8439 4822) 7.6(3.3) 94 (4.1) 0.002
Morbidity burden
+4 Diagnoses, % (n)" 94.3 (132) 83.3(5) 98.1 (51) 94.7 (72) 0.22
MMSE Score, Mean (SD)g 24.1 (4.5) 24.8 (2.3) 242 (4.6) 24.1 (4.5) 0.93
Mortality"
Deceased at 3 months, % (n) 79 (11) 0.0 (0) 38(2) 11.8 (9) 0.20
Deceased at 12 months, % (n)’ 229 (32) 0.0 (0) 11.5(6) 31.6 (24) 0.01

a. n=06 missing frailty status at admission; b. testing the difference between frailty levels; c. n=5 missing patients; d. SPPB, Short physical performance battery, n=10 missing patients;
e. n=3 missing patients; f. n=1 missing patients; g. MMSE, Mini-Mental State Examination, n=7 missing patients; h. n=1 missing patient; i. n=2 deceased patients were missing frailty

status at admission

Zurich at one year after discharge. Living status and mortality
date (if applicable) was recorded. We utilized frailty status
from CGA at admission to a PAC unit according to the Fried
frailty phenotype (items: unintentional weight loss, fatigue,
slowness, weakness, low activity level) (10). Among numerous
proposed frailty definitions, the Fried frailty phenotype is one
of the most recognized and highly cited concepts and has been
validated in various healthcare settings (2, 11). Patients with
zero positive criteria were classified as robust, patients with 1-2
positive criteria as pre-frail and patients with >3 positive criteria
were considered frail (10). In addition, we utilized further
patient characteristics recorded at admission (Barthel-Index,
Short physical performance battery (SPPB), Mini-Mental State
Examination (MMSE) score, number of drugs and number of
diagnoses) to describe the functional status and comorbidity
burden.

Statistical Analysis

Three months and one year mortality rate after PAC
discharge as well as further patient characteristics recorded
at admission were calculated and stratified by level of frailty
(robust, pre-frail, frail). Kaplan-Meier curves for visual
representation were constructed for the overall sample to
compare frail vs. robust and pre-frail at admission to PAC.
Fisher’s exact test was used to evaluate whether mortality rate
one year after discharge from PAC was independent of frailty
status at admission. ANOVA and Chi-square test were used

to evaluate whether there was a difference in mortality rate
between frailty levels, as well as age and gender. Furthermore,
a logistic regression model predicting mortality was evaluated
to determine a possible association between frailty status
upon admission to PAC and mortality rate on follow-up. The
model was adjusted for age and gender. Statistical significance
was determined as P<0.05 using 2-sided tests. All statistical
analyses were performed using R v3.5.0 (The R Foundation for
Statistical Computing, Vienna, Austria) and SAS v9.4 (SAS
Institute, Inc. Cary, USA).

Results

Baseline Population

Our baseline sample consisted of n=140 patients, including
62.9% (n=88) women. Mean age at admission to PAC was
84 years (+ 8.57). Mean length of stay at PAC was 31 days
(£ 16.5). In all, the most frequent diagnoses on admission
to PAC were fractures (n=29), infections except pulmonary
manifestations (n=18), mobility disorders (n=17), cognitive
impairment (n=15), and heart disease (n=11), as reported earlier
(12).

Mortality and Frailty Status

For n=139 patients, mortality status and mortality date at
3 and 12 months after discharge from PAC were applicable.
At admission to PAC, 4.3% (n=6) of patients were robust,
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37.1% (n=52) were pre-frail, 54.3% (n=76) were frail and 4.3%
(n=6) were missing information on frailty status. The one-year
mortality rate for the overall sample was 22.9% (32/140). One-
year mortality rate stratified according to the different levels of
frailty was 0% (robust, 0/6), 11.5% (pre-frail, 6/52) and 31.6%
(frail, 24/76). Frailty status in relation to mortality, functional
status and comorbidity burden is summarized in Table 1.

Figure 1
Kaplan Meier estimates stratified for frailty status
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For further analysis, we combined the group of robust and
pre-frail patients, as none of the robust group deceased in the
year following discharge from PAC. Our logistic regression
model showed significantly increased odds of death for being
frail (OR 4.19; 95% CI 1.53-11.47), and male gender (OR 3.19;
95% CI 1.28-8.0), but not for older age (OR 1.06, 95% CI 1.00-
1.13 for each additional year).

Estimating survival with a Kaplan Meier analysis stratified
by frailty status at admission to PAC showed a decreased
probability of one-year survival for frail individuals, compared
to patients classified as pre-frail or robust (P = 0.0096), Figure
1. In addition, each point increment on the frailty score at
admission to PAC was associated with a decreasing one-year
survival (P =0.014).

Discussion

With more than one in two patients being frail and more
than one in three being at risk for the condition (i.e. pre-frail)
in our sample, frailty appears to be highly prevalent in Swiss
older adults undergoing PAC in a nursing home setting. In
comparison, the estimated prevalence of frailty in community-
dwelling older adults in Switzerland is 5.8% (13). In our
analysis, male gender and prevalent frailty were significantly
associated with decreased survival at 12 months follow-up. In
particular, frail patients had a greater than 4-fold increased odds
for long-term mortality compared to their robust and pre-frail

counterparts.

Our findings are in line with results from a prior study in
older adults from Spain, where age, male gender and worse
functional status were associated with higher 12-month
mortality after acute illness (14). Our overall mortality rate of
22.9% is comparable to reports from earlier studies in former
hospitalized geriatric patients from Germany and Italy (20.3%
in Ritt et al. (15); 24.9% in Pilotto et al. (16)). However,
those studies investigated one-year mortality after acute
hospitalization without reporting on the utilization of PAC.
Notably, patients in one of the aforementioned studies had a
lower frailty prevalence at admission to acute care than our
patient group (e.g. 43.3% vs. 54.3% in this study) (15).

When comparing the 12-month mortality rate of 31.6% in
our frail patients with the aforementioned studies from acute
care settings in Germany and Italy, it appears consistent with
those reported by Ritt et al. (36.1%) and Pilotto et al. (24.9%)
(15, 16). Of note, the higher mean age of patients in our study
was more comparable to the first study (mean age >80 years),
while Pilotto and colleagues investigated a sample with a mean
age <80 years. Therefore, this difference is probably due to the
influence of age in relation to the difference in mortality and
warrants further investigation.

As a strength, our study is the first to report on the long-
term outcomes of PAC in Swiss nursing homes and its
association with frailty status. Further, we used a standardized
operationalization of the Fried frailty phenotype, a derivation
of the original version by Fried et al. (10). Our study also has
its limitations. First, our sample size and short duration of
patient recruitment limit the generalizability of our results. We
also lack information on causes of death during follow-up.
Furthermore, we had to cluster robust and pre-frail patients
for our analysis, which might hinder comparisons to other
studies. In addition, the frailty phenotype may not be the best
frailty instrument to predict 12-month mortality in this patient
group (15). Finally, our study did not include a control group
of “standard” nursing home care residents to compare with
our results regarding potential recovery time in the absence of
specific interventions.

Conclusion

Our study in 140 former geriatric inpatients 12 months after
discharge from PAC suggests that male gender and frailty
status upon admission to PAC are significantly associated
with increased long-term mortality in this group of Swiss older
adults. While in line with prior studies from other populations,
our study adds important knowledge on the specific situation in
Switzerland. More studies are needed to further investigate the
impact of PAC programs on short and long-term outcomes in
Switzerland, including older adults affected by frailty.
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