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A B S T R A C T

Background: Short-term prognosis, e.g. mortality at three months, has many important implications in planning
the overall management of patients, particularly non-oncologic patients in order to avoid futile practices. The
aims of this study were: i) to investigate the risk of three-month mortality after discharge from internal medicine
and geriatric wards of non-oncologic patients with at least one of the following conditions: permanent bedridden
status during the hospital stay; severely reduced kidney function; hypoalbuminemia; hospital admissions in the
previous six months; severe dementia; ii) to establish the absolute risk difference of three-month mortality of
bedridden compared to non-bedridden patients.
Methods: This prospective cohort study was run in 102 Italian internal medicine and geriatric hospital wards.
The sample included all patients with three-months follow-up data. Bedridden condition was defined as the
inability to walk or stand upright during the whole hospital stay. The following parameters were also recorded:
estimated GFR ≤ 29 mL/min/1.73 m2; severe dementia; albuminemia ≪2.5 g/dL; hospital admissions in the six
months before the index admission.
Results: Of 3915 patients eligible for the analysis, three-month follow-up were available for 2058, who were
included in the study. Bedridden patients were 112 and the absolute risk difference of mortality at three months
was 0.13 (CI 95% 0.08–0.19, p≪ 0.0001). Logistic regression analysis also adjusted for age, sex, number of
drugs and comorbidity index found that bedridden condition (OR 2.10, CI 95% 1.12–3.94), severely reduced
kidney function (OR 2.27, CI 95% 1.22–4.21), hospital admission in the previous six months (OR 1.96, CI 95%
1.22–3.14), severe dementia (with total or severe physical dependence) (OR 4.16, CI 95% 2.39–7.25) and hy-
poalbuminemia (OR 2.47, CI 95% 1.12–5.44) were significantly associated with higher risk of three-month
mortality.
Conclusions: Bedridden status, severely reduced kidney function, recent hospital admissions, severe dementia
and hypoalbuminemia were associated with higher risk of three-month mortality in non-oncologic patients after
discharge from internal medicine and geriatric hospital wards.

1. Background

Acute medical illness requiring hospitalisation often lead to func-
tional loss, institutionalization and high rates of mortality during the
course of the year following discharge, especially for patients with poor
functional status (Matzen, Jepsen, Ryg, &Masud, 2012; Salpeter,
Luo, &Malter, 2012; Yourman, Lee, & Schonberg, 2012;). The prognosis

for patients who suffer functional decline after hospitalisation is de-
termined by their clinical progression and response to the rehabilitation
process during the first few months following the acute event. Therefore
short-term prognosis, e.g. mortality at three months, has many im-
portant implications in planning the overall management of patients,
but it is hard to assess (Bernabeu-Wittel, Ollero-Baturone, &Moreno-
Gaviño, 2011; Grbich, Maddocks, & Parker, 2005; Matzen et al., 2012;
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Salpeter et al., 2012; Yourman et al., 2012), particularly in non-onco-
logic patients (Bernabeu-Wittel, Murcia-Zaragoza, & Hernández-Quiles,
2014).

Among the prognostic factors, considerable importance is given to
performance status (Bernabeu-Wittel et al., 2014) which is a potent
predictor of mortality (Espaulella, Arnau, & Cubì, 2007; Ponzetto,
Maero, &Maina, 2003; Virik & Glare, 2002) in relation to other well-
known negative prognostic factors (e.g. any diseases, and routine
physiological measures and co-morbidity). The condition in which a
subject is a permanently bedridden during the hospital stay is an easy
indicator of a very poor performance status, and is an independent
predictor of mortality for geriatric hospital patients (Chung,
Chu, & Yang, 2015).

Little evidence are available to assess the risk of short term mor-
tality of non-oncologic elderly patients after hospital discharge. A large
observational study conducted in a geriatric ward found a strong and
independent association between activities of daily living function and
short term survival in geriatric patients, suggesting that the Barthel
Index (BI) could differentiate between groups with a good or bad
prognosis in terms of survival (Matzen et al., 2012). However the BI is
not routinely adopted in the internal medicine or geriatric wards, be-
cause of it is time consuming for daily use. So we decided to evaluate
the usefulness of simple routinely collected clinical variables associated
to a poor performance status. For this reason we examined REPOSI, a
network of internal medicine and geriatric wards created to investigate
the prevalence and correlates of polymorbidity and polypharmacy in
elderly hospital patients, in order to i) investigate the risk of three-
month mortality for non-oncologic patients with at least one of the
following conditions: permanently bedridden during the hospital stay;
severely reduced kidney function; hospital admissions in the previous
six months; severe dementia, and hypoalbuminemia; ii) establish the
absolute risk difference of three-month mortality of bedridden

compared to non-bedridden patients.

2. Methods

2.1. Data collection

The Registro Politerapie SIMI (REPOSI) is a collaborative and in-
dependent initiative of the Italian Society of Internal Medicine (SIMI),
the IRCCS Istituto di Ricerche Farmacologiche Mario Negri and the
IRCCS Ca’ Granda Maggiore Policlinico Hospital Foundation. The reg-
istry was set up in 2008 from a network of internal medicine and ger-
iatric wards to collect information on elderly in-patients with multi-
morbidities, receiving multiple drugs. The first run of data collection
was between January and December 2008, the second, third and fourth
and actually ongoing run between January and December 2010, 2012,
2014 and 2016 respectively. To ensure an unselected population of
elderly patients admitted to internal medicine and geriatric wards, the
first ten patients admitted to the wards participating in the study during
four-week periods three months apart were consecutively recruited if
they were 65 years old or older. Participation was voluntary and all
patients gave signed informed consent. Data collection complied fully
with Italian law on personal data protection and the ethical committees
of each ward participating in REPOSI approved the study.

The attending physicians completed a standardized web-based Case
Report Form including: diagnosis at admission, socio-demographic de-
tails, drug treatments at hospital admission, in hospital and at dis-
charge, some laboratory parameters, comorbidity according to the
Cumulative Illness Rating Scale (CIRS) (Parmelee, Thuras, & Katz,
1995), performance in basic activities of daily living according to the
Barthel Index (BI) (Shah, Vanclay, & Cooper, 1989), cognitive impair-
ment in accordance with the Short Blessed Test (SBT) (Katzman,
Brown, & Fuld, 1983), clinical events during hospital stay and

Fig. 1. Flow Chart Study.
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outcomes. Patients were followed for three months after discharge with
a telephone interview in order to collect information on new diagnoses,
hospital re-admissions, mortality, drug regimens, adverse events and
basic activities of daily living.

2.2. Study design and measure of outcome

To establish the risk of three-month mortality of non-oncologic
patients after discharge we considered eligible for the analyses all pa-
tients recruited in the REPOSI with three months follow-up data.
Oncologic patients, defined as those with a diagnosis of tumors (ICD9
140-239) at admission or discharge, were excluded (Fig. 1). Bedridden
condition was defined as the inability to walk or stand upright during
the whole hospital stay. Glomerular filtration rate (GFR) was recorded
at discharge with the Chronic Kidney Disease Epidemiology Colla-
boration (CKD-EPI) equation (Levey, Stevens, & Schmid, 2009), which
considers sex, serum creatinine and age according to the formula:

− if female and Scr ≤0.7 mg/dL: 144 x Scr (mg/dL)/0.7−0.329 x
(0.993)Age(years)

− if female and Scr ≫>0.7 mg/dL: 144 x Scr (mg/dL)/0.7−1.209x
(0.993)Age(years)

− if male and Scr ≤0.9 mg/dL: 141 x Scr (mg/dL)/0.9−0.411 x
(0.993)Age(years)

− if male and Scr ≫>0.9 mg/dL: 141 x Scr (mg/dL)/0.9−1.209 x
(0.993)Age(years)

Stage 4 (severely reduced kidney function, with GFR: 15–29 mL/
min/1.73 m2) and stage 5 of CKD (kidney failure, with GFR ≪ 15 mL/
min/1.73 m2) were considered potential risk factors for mortality.

Hypoalbuminemia was defined as serum albumin ≪2.5 g/dL. This
was introduced in the REPOSI run of 2012 and was available only for
1134 patients. Hypoalbuminemia was recorded at discharge when also
collected at admission (562 patients), because this value reflects more
appropriately the clinical status of patients after the hospitalisation; for
572 patients it was recorded only at admission and no data were
available at discharge.

Severe dementia with total or severe physical dependence were
defined as follows: among patients with dementia (with a diagnosis of
dementia; or SBT≥ 20 or prescription of a drug for dementia–me-
mantine or an anticholinesterase drug) we selected those with total or
severe physical dependence (BI score ≤ 49). The SBT is a six-item
Orientation-Memory-Concentration-Test validated as a measure of
cognitive impairment. Based on findings from the Memory and Aging
Project (Morris, Heyman, &Mohs, 1989), the following cutoff points
were considered normal cognition (score 0–4), questionable impair-
ment (score 5–9), moderate impairment (score 10–19) and severe im-
pairment (score ≥ 20). The BI is used to assess ability in basic activities

of daily living. It considers ten variables (mobility, stair climbing,
transfer, feeding, bathing, toilet use, bowel function, bladder function
and grooming) and yields scores of 0–100. The lower score indicates the
higher disability. Subjects can be divided into five levels of dependence:
total (score 0–24), severe (scores 25–49), moderate (scores 50–74),
mild (scores 75–90) and minimal impairment (scores 91–100). The SBT
and BI were both recorded within two days of hospital admission or
when patients were considered stable.

2.3. Statistical analysis

The odds ratios (ORs) for three-months mortality of non-oncologic
patients after discharge was analyzed using logistic regression in four
models. The first model included bedridden condition, severely reduced
kidney function, hospital admission in the previous six months, severe
dementia with total or severe dependence, age, sex and number of
drugs. The second model was also adjusted for comorbidity index.

The third and fourth models repeated the analyses of the previous
two models on the subgroup of patients with serum albumin data.

Statistical analyses were done using STATA 12.0 (Stata Corp LP,
College Station, TX, USA) and JMP Pro 12.1 (SAS Institute Inc., Cary,
NC, USA). P-values less than 0.05 were considered statistically sig-
nificant.

3. Results

Of the 5247 in-patients discharged, 3915 were eligible for the study:
513 were excluded because they were oncologic and 1344 (34.3%) for
lacked follow-up data. Patients excluded from the study for the lack of
3-month follow-up had similar characteristic to those included; in
particular patients lost at follow-up had similar mean age (79.2 ± 7.7
and 79.1 ± 7.6, p = 0.58), mean CIRS comorbidity index (2.9 ± 1.9
and 3.0 ± 1.9, p = 0.64) and mean number of drugs at discharge
(8.2 ± 1.0 and 8.5 ± 4.4, p = 0.10).

Of the 3915 patients eligible for the analysis on three-month follow-
up, data were available for 2058, who were included in the study
(Table 1). In all 181 (8.8%) died between discharge and three-months
follow-up. Patients with at least one risk factor considered in the study
were 882 (42.6%): hospital admission in the previous 6 months was the
most prevalent risk factor found in the cohort study, followed by severe
dementia with total or severe dependence, severely reduced kidney
function, bedridden condition and hypoalbuminemia. Mortality was
significantly higher among the patients with at least one risk factor
(12.9% vs 4.1%. p ≪ 0.0001). Logistic regression analysis adjusted also
for age, sex, number of drugs and comorbidity index found that bed-
ridden condition (OR 2.10, CI 95% 1.12-3.94), severely reduced kidney
function (OR 2.27, CI 95% 1.22-4.21), hospital admission in the pre-
vious six months (OR 1.96, CI 95% 1.22-3.14) and severe dementia
with total or severe physical dependence (OR 4.16, CI 95% 2.39-7.25)
were associated with a higher risk of three-month mortality. Results
were confirmed in the analysis on the sample of patients with serum
albumin measurements (OR 2.47, CI 95% 1.12-5.44) (Table 2). Bed-
ridden patients were 112 and the absolute risk difference of mortality
was 0.13 (CI 95% 0.08-0.19, p≪ 0.0001).

4. Discussion

This prospective cohort study shows that very simple clinical fea-
tures, easily and collected routinely, are associated with a significantly
higher risk of mortality at three months after discharge in non-onco-
logic patients, these were being permanently bedridden, eGFR
≪29 mL/min/1.73m2, albumin ≪ 2.5 g/dL, severe dementia with total
or severe dependence and hospital admission in the previous six
months. These data agree with previous observations (Ayaz,
Sahin, & Sahin, 2014; Chung et al., 2015; Kagansky, Berner, & Koren-
Morag, 2005; Mandelli, Riva, & Tettamanti, 2015; Mitchell,

Table 1
Main characteristic of patients included in the study.

Total 2058

Age, yrs (mean ± SD) 79.1 ± 7.6
Length of stay, days (mean ± SD)a 11.3 ± 9.3
Women (%) 53.2
Drugs, no. (mean ± SD) 8.2 ± 4.5
Diagnoses, no. (mean ± SD) 6.2 ± 3.2
Comorbidity Index, (mean ± SD) 3.7 ± 1.9
Bedridden patients, no. (%) 112 (5.4)
Creatinine clearance (≤ 29 mL/min/1.73 m2), no. (%) 167 (8.1)
Previous hospital admission (6 months), no. (%) 600 (29.2)
Severe dementia (with total or severe dependence), no. (%) 217 (10.5)
Hypoalbuminemia (≪ 2.5 g/dL), no. (%)b 50 (4.4)

a Sample 1134.
b Mean length of stay of bedridden and not-bedridden patients is respectively

13.0 ± 9.4 and 11.2 ± 9.3 days; p = 0.043.
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Teno, & Kiely, 2009; Rozzini, Sabatini, & Cassinadri, 2005). Being per-
manently bedridden obviously indicates a severely compromised per-
formance status (Chung et al., 2015). Low albumin levels may reflect
malnutrition but are also a potential marker of severe diseases, such as
cirrhosis, heart or kidney failure (Ayaz et al., 2014; Kagansky et al.,
2005). Finally, previous hospital admissions may indicate that the re-
lative stability of the fragile patients is deteriorating (Rozzini et al.,
2005). Overall, we selected items that in our opinion are relevant but
also easily assessed in a clinical context. Busy physicians are often faced
with a thorny problem: short-term prognosis, and this is even more
difficult in non-oncologic patients (Salpeter et al., 2012).

Short-term prognosis, i.e. mortality at three months, has many im-
portant implications in planning diagnostic tests, therapies and overall
management of each patient, avoiding futile medicine. Life expectancy
of three months is now generally considered a condition in which
palliative care should be activated (Weissman &Meier, 2011). These
protocols have been associated with a better quality of life but also
prolonged survival in patients with advanced cancers (Temel,
Greer, &Muzikansky, 2010), probably due to fewer iatrogenic side ef-
fects in fragile patients, but it is not known whether this is also true for
non-oncologic patients (Coventry, Grande, & Richards, 2005). Scores
have been developed (Salpeter et al., 2012; Yourman et al., 2012) but
there are two caveats: firstly, most of these scores are disease-specific,
i.e. for heart (Senni, Parrella, & De Maria, 2013), liver (Cavallazzi,
Awe, & Vasu, 2012; Kamath, Wiesner, &Malinchoc, 2001) or kidney
failure (Cohen, Ruthazer, &Moss, 2010 Couchoud,
Labeeuw, &Moranne, 2009), but many fragile patients have several
coexisting conditions, including geriatric syndromes
(Anpalahan & Gibson, 2008; Warnier, van Rossum, & van Velthuijsen,
2016); secondly, most scores are too complex for routine clinical use.

This study confirms that simple clinical data can be associated with
an increased risk of short term-mortality in non-oncologic patients after
discharge from an internal medicine or geriatric unit. A previous ob-
servational study conducted in a geriatric ward found that higher level
of physical dependence is associated to a higher risk of three months
mortality (Matzen et al., 2012). However oncologic patients were not
excluded and comparison with our results is difficult, although both
studies suggest that a poor performance status is a predictor of short
term mortality. Further study will be needed to assess the short-term
prognosis in non-oncologic patients accurately, and whether the early
activation of palliative care in active care (“simultaneous care”)
(Partridge, Seah, & King, 2014) will improve the quality and duration of
life in non-oncologic patients with limited life expectancy. In the
meantime, the present findings provide a basis for planning a specifi-
cally designed prospective study to assess whether these easily recorded
items are useful for developing a simple score predictive of short-term
mortality in fragile non-oncologic patients.

This study has several limitations. Although the analysis was pro-
spective, REPOSI was not specifically designed to evaluate the risk of
three-month mortality of non-oncologic patients; for this reason some

conditions associated with compromised performance status, such as
enteral nutrition, were not collected. In addition only patients able to
give written informed consent were enrolled, excluding any too frail to
give consent. Follow-up at three months is lacking for about one third of
patients and it is possible that those who died after discharge were
those most likely to have been lost to follow-up. These limitations tend
to underestimate the mortality risk observed.

5. Conclusion

Bedridden condition, severely reduced kidney function, recent
hospital admissions, severe dementia and hypoalbuminemia were as-
sociated with a higher risk of three-month mortality for non-oncologic
patients after discharge from internal medicine and geriatric hospital
wards. Specifically designed prospective studies are needed to further
validate these data.
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