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Abstract

Studies exploring differences between comorbidity (i.e., the co-existence of additional diseases with reference to an index
condition) and multimorbidity (i.e., the presence of multiple diseases in which no one holds priority) are lacking. In this
single-center, observational study conducted in an academic, internal medicine ward, we aimed to evaluate the prevalence of
patients with two or more multiple chronic conditions (MCC), comorbidity, or multimorbidity, correlating them with other
patients’ characteristics. The three categories were compared to the Cumulative Illness Rating Scale (CIRS) comorbidity
index, age, gender, polytherapy, 30-day readmission, in-hospital and 30-day mortalities. Overall, 1394 consecutive patients
(median age 80 years, IQR 69-86; F:M ratio 1.16:1) were included. Of these, 1341 (96.2%; median age 78 years, IQR 65-84;
F:M ratio 1.17:1) had MCC. Fifty-three patients (3.8%) had no MCC, 286 (20.5%) had comorbidity, and 1055 (75.7%) had
multimorbidity, showing a statistically significant (p < 0.001) increasing age trend (median age 38 years vs 71 vs 82, respec-
tively) and increasing mean CIRS comorbidity index (1.53 +0.95 vs 2.97 +1.43 vs 4.09 +1.70, respectively). The CIRS
comorbidity index was always higher in multimorbid patients, but only in the subgroups 75-84 years and > 85 years was a
significant (p <0.001) difference (1.24 and 1.36, respectively) noticed. At multivariable analysis, age was always indepen-
dently associated with in-hospital mortality (p =0.002), 30-day mortality (p <0.001), and 30-day readmission (p =0.037),
while comorbidity and multimorbidity were not. We conclude that age determines the most important differences between
comorbid and multimorbid patients, as well as major outcomes, in a hospital setting.
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Introduction semantics, given that the lack of a clear distinction has ham-

pered the development of high-quality studies addressing

Although the prevalence of patients with multiple chronic
conditions (MCC) is rising worldwide [1, 2], research
on this topic still needs to fill in some important gaps of
knowledge [3, 4]. New standardized definitions are needed
so as to allow comparisons and meta-analyses [5], and it
has been proposed that the concepts of comorbidity and
multimorbidity should not be used interchangeably and that
a distinction is desirable [2, 3, 6]. This is not a matter of
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these issues [2, 7]. In line with this view, specific Medical
Subject Headings (MeSH) were recently designated to dis-
tinguish comorbidity from multimorbidity, which are now
being used in scientific search engines as different MeSH
[8, 9]. More in detail, comorbidity indicates the combined
effects of additional conditions in reference to a single
index chronic disease under study, whereas multimorbidity
is defined as the co-occurrence in the same individual of
multiple diseases in which no single disease holds priority
[10, 11]. So, while comorbidity focuses on a single condition
among many, multimorbidity describes the disease burden as
a whole, and it has been theorized that this distinction may
translate into specific treatment choices [12]. For instance,
different principles of exercise have recently been outlined
for patients with either comorbidity or multimorbidity [13].
There is no doubt, however, that in real life some overlaps
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may be unavoidable, and that a sharp distinction will have
to be based more on ad hoc studies rather than on systematic
reviews. In this regard, we herein aim at classifying MCC
into comorbidity or multimorbidity frameworks and corre-
lating the results with demographic and clinical outcomes
in a large series of patients consecutively admitted to an
academic internal medicine ward. The significance of dif-
ferentiating comorbidity from multimorbidity will then be
discussed.

Material and methods

Data from consecutively enrolled adult patients in the San
MAtteo Complexity (SMAC) study, a large ongoing prospec-
tive research project on clinical complexity (NCT03439410)
conducted in November 2017-November 2019 at our Institu-
tion, were analyzed. The follow-up of these patients is still
ongoing, with the aim of validating a recently developed
clinical complexity index [14-16].

The San Matteo Hospital Foundation, an academic hos-
pital of Northern Italy, serves a population of ~ 550,000
people, and most patients (>90%) access the Emergency
Department before admission. In the SMAC study, adult
patients admitted to our internal medicine unit were
included, regardless of the cause of admission. The details
of the enrolment have already been described elsewhere
[17]. Demographic (i.e., age, gender) and clinical data (i.e.,
polypharmacy, body mass index [BMI], frailty according to
the Edmonton Frail Scale [18], length of stay, in-hospital
and 30-day mortalities, 30-day readmission) were collected,
including the Cumulative Illness Rating Scale (CIRS) [19],
a common tool for assessing MCC in clinical studies [20].
Assuming that the correct selection of such a tool should
depend on the outcomes under investigation [20, 21], we
embraced the CIRS because of its ability to predict mortal-
ity and hospital stay and readmission [22]. Diseases were
identified and categorized according to the International
Classification of Diseases (ICD; 9th revision). In particular,
the whole ICD9 chapter was used for categorization (e.g.,
chapter 2, neoplastic diseases; chapter 3, endocrine, nutri-
tional and immunological diseases; etc....).

All patients with MCC, defined as the simultaneous pres-
ence of at least two chronic conditions, were either clas-
sified into a comorbidity or a multimorbidity framework,
strictly according to the MeSH definitions. Comorbidity
was defined as the co-existence of additional diseases with
reference to an index condition [8] while multimorbid-
ity as the presence of multiple diseases in which no one
holds priority [9]. Recognized complications of an index
disease (e.g., ascites, hepatic encephalopathy in liver cir-
rhosis) were considered associated conditions in respect to
an index disease, and thus classified as comorbidities [23].
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The absence of chronic diseases, or the presence of only one
chronic condition -also defined by the appropriate MeSH
[24]- were categorized as “no MCC”. Practically, an expert
academic physician (MVL), who was unaware of patients’
age, gender, and outcomes, partitioned all patients into one
of these three categories, following the abovementioned cri-
teria. All anonymous demographic and clinical data were
retrieved from the dedicated REDCap database. As practical
and representative examples, patients in whom (i) a univocal
etiopathogenic link for disease clustering was noticed (e.g.,
alcohol abuse causing liver cirrhosis and its consequences,
or obesity causing metabolic syndrome) or (ii) a clear clini-
cal priority was evident (e.g., recent onset of a neoplastic
disease in a patient with mild essential hypertension), were
categorized as comorbid. Instead, patients with (i) unrelated
MCC (e.g., asthma, autoimmune thyroid disease, Parkin-
son’s disease) with no clear risk factors, or (ii) MCC with
multiple risk factors (e.g., obesity, tobacco smoking, alcohol
abuse), where categorized as having multimorbidity. Finally,
cases in which it was not possible to clearly categorize the
patient into one of the two categories (i.e., the actual pres-
ence of an index disease was uncertain), according to the
MeSH criteria, were considered as having multimorbid-
ity. Prior to study commencement, a random sample of 25
patients within each category were categorized and reviewed
by three other physicians with different experience, to verify
whether any discordance existed. The agreement among the
observers was > 90%.

As the primary aim, the three categories (no MCC,
comorbidity, and multimorbidity) were compared to the
CIRS comorbidity index. As a secondary aim, other cor-
relations included age, gender, polytherapy, length of stay,
CIRS severity index, 30-day readmission, in-hospital and
30-day mortalities. The study was approved by the local
ethics committee (Protocol number 2017/0019414) and all
patients provided written informed consent. All data gener-
ated or analyzed during this study are included in this pub-
lished article.

Statistical analysis

For the purpose of this study, the sample size was not cal-
culated a priori. However, the sample size (n=1000) was
based on the primary aim of the SMAC study. Continuous
data were described with mean and standard deviation or
median and interquartile range (IQR; i.e., 25th—75th percen-
tiles), and categorical data were described as counts and per-
cent. They were compared between patients’ categories with
the Kruskall-Wallis test and the Fisher exact test, respec-
tively. Data were analyzed with generalized linear models to
adjust for age the association of patients’ category with the
CIRS comorbidity and severity indices. Differences between
categories and 95% CI were retrieved from the model. The
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interaction of age and patients’ categories was assessed and
subgroup analyses by age categories were performed. Hos-
pital mortality, 30-day mortality, and 30-day readmission
were analyzed with logistic models. Multivariable models
for these outcomes were fitted, where the choice of covari-
ates was decided a priori based on clinical considerations.
Among the covariates, we also included the index disease
(comorbidity framework) or the reason for hospital admis-
sion (multimorbidity framework or no MCC) according to
the main chapters of the International Classification of Dis-
eases (ICD; 9th revision). A two-sided p <0.05 was con-
sidered statistically significant. For post-hoc comparisons,
p<0.017 was set for significance (Bonferroni correction).
All analyses were performed using Stata 16 (StataCorp, Col-
lege Station, TX, USA).

Results

Overall, 1394 consecutive patients (median age 80 years,
IQR 69-86; F:M ratio 1.16:1) enrolled in the SMAC
study were included. Of these, 1341 (96.2%; median age
78 years, IQR 65-84; F:M ratio 1.17:1) had two or more
MCC and were categorized as either comorbid or multimor-
bid. Although the comparison between patients with MCC

(n=1341) and no MCC (n=53) was very unbalanced, sig-
nificant differences were noticed (Supplementary Table 1).
In brief, patients with MCC displayed a higher median age
(80 vs 38 years), mean CIRS comorbidity index (3.85 vs
1.53), mean CIRS severity index (1.78 vs 1.32), polyphar-
macy (72.7% vs 0%), median length of stay (14 vs 9 days),
and 30-day mortality (12.9% vs 3.8%).

Demographic and baseline clinical characteristics of the
entire cohort according to the presence of no MCC, comor-
bidity, or multimorbidity are reported in Table 1. Notably,
most patients were categorized as having multimorbidity
(1055, 75.7%), and a statistically significant (p <0.001)
increasing age was noticed, namely no MCC (median age
38 years), comorbidity (median age 71 years), and multi-
morbidity (median age 82 years). Moreover, the distribution
of age groups significantly differed (p <0.001) both among
the three categories and within each category. In particu-
lar, the prevalence of multimorbidity significantly increases
(p<0.001) with increasing age, while the opposite signifi-
cant trend (p <0.001) was noticed for comorbidity. Although
the median number of chronic conditions did not statisti-
cally differ between multimorbid (6, IQR 5-8) and comorbid
patients (4, IQR 3-5), the CIRS comorbidity index (mean
4.09 vs 2.97) and the CIRS severity index (mean 1.82 vs
1.63) were significantly higher (p <0.001) in multimorbid vs

Table 1 Demographic and baseline clinical characteristics of the 1394 patients included in the study according to the presence of no multiple

chronic conditions (MCC), comorbidity, or multimorbidity

Post-hoc comparisons

No MCC (I) Comorbidity (I) Multimorbidity (III) p value p value (IvsIl) pvalue p-value
TvsID) (IvsII)
No. of patients, n (%) 53 (3.8) 286 (20.5) 1055 (75.7) - - - -
Female gender, n (%) 25 (47.2) 153 (53.5) 571 (54.1) 0.610 - - -
Age, median (years; IQR) 38 (30-57) 71 (57-81) 82 (75-87) <0.001 <0.001 <0.001 <0.001
Age groups, n (years; %) <0.001 <0.001 <0.001 <0.001
18-64 42 (79.3) 105 (36.7) 116 (11.0) - - - -
65-74 4(7.5) 59 (20.6) 142 (13.5) - - - -
75-84 6(11.3) 81 (28.3) 398 (37.7) - - - -
>85 1(1.9) 41 (14.4) 399 (37.8) - - - -
CIRS comorbidity index, mean (SD) 1.53 (0.95) 2.97 (1.43) 4.09 (1.70) <0.001 <0.001 <0.001 <0.001
CIRS severity index, mean (SD) 1.32(0.22) 1.63 (0.26) 1.82 (0.28) <0.001 <0.001 <0.001 <0.001
EFS>5, n (%) 51 (3.6) 115 (8.2) 268 (19.2) <0.001 <0.001 <0.001 <0.001
Intake > 5 medications, n (%) 0(0) 145 (50.9) 830 (78.7) <0.001 <0.001 <0.001 <0.001
BMI class, n (%) 0.003 0.069 0.004 0.043
<185 6(11.3) 31 (10.8) 65 (6.1) - - - -
18.5-24.9 36 (67.9) 142 (49.7) 517 (49.0) - - - -
25-29.9 7(13.2) 71 (24.8) 309 (29.3) - - - -
>30 4(7.6) 42 (14.7) 164 (15.6) - - - -

Significance after the Bonferroni correction is set at p <0.017. Post-hoc comparisons are in italics
BMI, Body Mass Index; CIRS, Cumulative Illness Rating Scale; EFS, Edmonton Frail Scale; IQR, interquartile range; MCC, multiple chronic

conditions; SD, standard deviation
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comorbid patients. Similarly, the intake of >5 medications
was significantly more prevalent (p < 0.001) in multimorbid
vs comorbid patients (78.7% vs 50.9%). Differently, after
the Bonferroni correction, the distribution of the BMI did
not differ (p =0.043) between comorbid and multimorbid
patients.

The correlates of the CIRS comorbidity index with
patients’ categories are reported in Table 2. In all mod-
els, the category “no MCC” was considered as “base”. In
the unadjusted model, patients with multimorbidity had a
significantly greater CIRS comorbidity index compared to
those with comorbidity. We then assessed the interaction of
age and patients’ categories in a model including both the
main effects and the interaction proving a significant effect
modification (p <0.001). For this reason, the association of
the CIRS comorbidity index with patients’ categories was
assessed by age groups. When adjusting the analysis for age
groups, despite the CIRS comorbidity index turning out to be
always higher in multimorbid patients, only in the subgroups
75-84 years and > 85 years was a significant difference (1.24
and 1.36, respectively; p <0.001) noticed. The same trend
was observed when using the CIRS severity index as the
dependent variable (Supplementary Table 2). In particu-
lar, patients with multimorbid patients had a significantly

greater CIRS severity index compared to comorbid patients
and only in the subgroups 75-84 years and > 85 years was a
significant difference (0.51 and 0.38, respectively; p <0.001)
noticed.

The median length of stay was significantly lower
(9 days, IQR 7-13) for patients with no MCC compared
to the other groups (p <0.001), while no difference was
noticed between comorbid (14 days, IQR 9-23) and mul-
timorbid (14 days, IQR 10-21) patients. Overall, 267
patients died, of whom 92 (6.6%) during the hospital stay
and 175 (12.5%) within 30 days after discharge. Table 3
shows the odds ratio for in-hospital and 30-day mortal-
ity and 30-day readmission in patients with comorbidity
compared to multimorbidity (no MCC was again consid-
ered as base). Of patients who died in hospital, 2 (3.8%)
had no MCC, 22 (7.7%) had comorbidity, 68 (6.4%) had
multimorbidity (p =0.527), while of patients who died
within 30 days after discharge, 2 (3.8%) had no MCC, 43
(15.0%) had comorbidity, and 130 (12.3%) had multimor-
bidity (p =0.068). Additionally, 207 patients (14.8%) were
readmitted to the hospital within 30 days after discharge.
Of these, 6 (11.7%) had no MCC, 44 (22.7%) had comor-
bidity, and 157 (21.9%) had multimorbidity (p =0.213).
Hence, no differences emerged regarding in-hospital

Table 2 Correlates of the CIRS comorbidity index in the entire cohort of patients

CIRS comorbidity  Difference 95% C1 pvalue  Multi- vs comorbidity  p value
index (mean; SD) (vs no MCC)

Unadjusted model <0.001

No MCC 1.53 (0.95) 0

Comorbidity 2.97 (1.43) 1.44 1.13-1.74 <0.001

Multimorbidity 4.09 (1.70) 2.56 2.29-2.84 <0.001 1.12(0.89-1.36) <0.001
Subgroup analysis (p for interaction < 0.001)
Subgroup for age 18-64 (N=263)

No MCC 0

Comorbidity 1.22 0.83-1.62 <0.001

Multimorbidity 1.66 1.23-2.08 <0.001 0.43 (-0.007-0.12) 0.93
Subgroup for age 65-74 (N =205)

No MCC 0

Comorbidity 1.81 1.17-2.44 <0.001

Multimorbidity 2.32 1.75-2.89 <0.001 0.52 (-0.08-1.12) 0.113
Subgroup for age 75-84 (N =485)

No MCC 0
Comorbidity 1.42 0.49-2.35 0.003

Multimorbidity 2.66 1.75-3.57 <0.001 1.24 (0.84-1.64) <0.001
Subgroup for age >85 (N=441)

No MCC 0

Comorbidity 0.85 0.39-1.31 <0.001

Multimorbidity 222 2.06-2.38 <0.001 1.36 (0.77-1.96) <0.001

Differences between categories are computed using a generalized linear model

CI, confidence interval; CIRS, Cumulative Illness Rating Scale; MCC, multiple chronic conditions
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Table 3 Odds ratio for in-hospital mortality, 30-day mortality, and
30-day readmission in patients with comorbidity vs multimorbidity,
derived from a logistic model

Odds ratio 95% CI p value

In-hospital mortality N (%) 0.533

No MCC 2(3.8) 1

Comorbidity 22 (7.7) 2.12 0.48-9.32  0.318

Multimorbidity 68 (6.4) 1.76 0.42-7.37  0.441
30-day mortality 0.088

No MCC 2(3.8) 1

Comorbidity 43 (15.00 4.51 1.06-19.23 0.042

Multimorbidity 130 (12.3) 3.58 0.86-14.90 0.079

30-day readmission 0.227
No MCC 6 (11.7) 1
Comorbidity 44 (22.7) 220 0.88-5.50  0.091
Multimorbidity 157 (21.9) 2.11 0.88-5.03  0.093

CI, confidence interval; MCC, multiple chronic conditions

mortality and 30-day readmission, while comorbidity was
significantly associated with 30-day mortality (OR 4.51,
p=0.042).

The multivariable analysis for the outcomes in-hospital
mortality, 30-day mortality, and 30-day readmission out-
comes are reported in Table 4. No differences were noticed
for the comorbidity and multimorbidity categories and
for gender. Regarding age, groups 75-84 and > 85 were
significantly associated with greater odds for in-hospital
mortality (4.82 and 6.15, respectively) and 30-day mor-
tality (3.42 and 6.20, respectively). An active oncological
disease was present in only one (1.9%) patient with no
MCC, in 88 patients (30.8%) with comorbidity, and in 81
patients (7.7%) with multimorbidity (data not shown in
the Table). When considering the specific ICD9 chapters,
only chapter 2 (oncological diseases) maintained its sig-
nificance after the Bonferroni correction (odds ratio 2.59;
p <0.001) for 30-day mortality. Regarding the 30-day
readmission outcome, no differences were noticed among
the three categories no MCC, comorbidity, and multimor-
bidity, as well as no gender differences having emerged.
Polypharmacy was significantly associated with increased
odds for 30-day readmission (OR 1.34), as well as the
ICD9 chapter 2 (OR 4.23), even after the Bonferroni cor-
rection (p <0.001).

Given the potential negative impact of oncological dis-
eases, we performed an alternative multivariable analysis
excluding oncological patients (presenting an ICD9 chap-
ter 2 disease). Even in this case, the comorbidity and mul-
timorbidity groups were not associated, in a multivariable
model, with any of the outcomes (in-hospital mortality,
30-day mortality and 30-day readmission; data not shown).

Discussion

MCC constitutes a major health problem, their prevalence
is very high, both in the general population and in hospital
settings [25-27], and this burden seems to be constantly
growing [28]. Certainly, MCC heavily affect important
outcomes, such as mortality [29] and healthcare utilization
and costs [30]. Despite the above and taking into account
the sharp increase of dedicated studies [31], there per-
sists a confused conceptualization of the terms to describe
the occurrence of MCC [7]. In this regard, the recently
proposed distinction between comorbidity [8], defined in
accordance with the seminal statement by Feinstein [32]
as in relation to an index disease, and multimorbidity [9],
in which no disease holds priority, represents an important
achievement [10]. To assess whether this distinction has
actual consistency in an internal medicine setting, we have
used this conceptualization for the first time to evaluate
how this is correlated with a series of demographic and
clinical variables.

Considering all the 1394 inpatients, the prevalence of
MCC (96.2%) was higher than that reported in the general
practice, [33, 34] but similar to what was found in previ-
ous hospital studies, which are, however, partly compa-
rable to ours. In fact, even within the same setting, other
differences affect generalizability of the data. Aubert and
colleagues conducted a multicenter and multinational
study, reporting a prevalence of MCC of 86% [35]. Most
of the centers were academic, but also specialist units were
included which might have lowered patients’ median age
(64 years). Moreover, the use of administrative data col-
lected in a retrospective fashion may have affected the
overall accuracy of that study [36]. A setting that has
greater similarity to ours is that of Schneider and col-
leagues who found a prevalence of MCC of 93%, although,
also in this case administrative data were assessed [37].
In our study, the median age of patients with MCC was
78 years and patients aged 18—64 were under-represented
compared to the primary care setting or to the general
population [33, 34]. Finally, in line with an Italian registry
study, no gender predominance was found in patients with
MCC [38].

As expected, and in keeping with all the previous litera-
ture [39-42], patients with MCC had, compared to those
with only one acute or chronic disease, greater age, and
worse outcomes, despite numerically unbalanced groups.

By dividing the patients into the three categories,
namely no MCC, comorbidity, and multimorbidity, the
latter turned out to be the most prevalent (75.7%). This
finding has no support in the literature, as no one has
ever designed a similar study before. The median age
of patients with multimorbidity was significantly higher
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compared to those with no MCC and comorbidity. Moreo-
ver, a significantly increasing age trend was noticed, hav-
ing multimorbidity the highest prevalence in patients aged
75 and over. This argues in favor of a stochastic accumula-
tion of diseases, among which no disease holds priority,
as a consequence of aging which carries epigenetic effects
due to cumulative life events, prolonged impact of com-
mon risk factors and unhealthy lifestyle, frailty (which
was actually more prevalent in this group), socioeconomic
distress, and mental impairment [34, 43, 44]. Conversely,
in comorbid patients (20.5%) an opposite age trend was
noticed. Of note, according to a recent systematic review,
while most frail patients were also multimorbid (roughly
72%), only a minority of multimorbid patients were frail
(roughly 16%) [45]. This figure is in line with our data,
which reported a prevalence of frailty of roughly 19%
in multimorbid patients. The prevalence of comorbidity
instead was higher in the 18-64 age group and decreased
with aging. Mechanisms other than aging, such as common
genetic susceptibility [46], direct causation of a disease
to another or the co-presence of a glaring complication
especially when a chronological link is evident [43], could
point at an index disease, and hence comorbidity [47].
Additionally, an etiological link between diseases may be
more easily recognizable in younger patients, given the
milder effect of aging.

A relevant result—being the primary endpoint of the
study—is that multimorbid patients had greater CIRS
comorbidity and severity indexes compared to comorbid
patients. Notably, the median number of chronic diseases
did not statistically differ between the two categories, con-
firming that this parameter did not interfere with patient cat-
egorization. After adjustment for age groups, this difference
was significant only in patients aged > 75, thus confirming
an age effect not only in underlying patient categorization,
but also in the magnitude of the CIRS scores.

Concerning polypharmacy, we have applied its most
common definition, i.e., the intake of five or more medica-
tions [48]. Multimorbidity and polypharmacy are indeed
strictly related, but the detrimental effects of drug-drug
interactions are often overlooked [49]. Richardson and
Doster, placing comorbidity and multimorbidity in the
context of a three-dimensional framework of risk, respon-
siveness and vulnerability, predicted a different decision
making about treatments in relation to these categories
[12] and it has been said that concordant diseases may
be managed synergistically [S0]. Our results show that
polypharmacy was more common in patients with mul-
timorbidity (78.7%) and it was significantly associated
with a higher risk of 30-day readmission. Yet, roughly half
(50.9%) of the patients with comorbidity also had polyp-
harmacy, and this may reflect the co-presence of concord-
ant diseases which may lower the need for different classes

of medications. The greater odds for 30-day readmission
in polypharmacy (OR 1.34) could reflect the presence
of more severe or unstable conditions requiring hospital
admission.

Rather disappointingly, we did not find any meaningful
differences in patients’ major outcomes between the comor-
bidity and the multimorbidity frameworks, not even after the
exclusion of neoplastic patients. However, also in a primary
care practice, comorbidity scores did not predict important
clinical outcomes, such as hospital admission and re-admis-
sions, whereas different results were noticed when consider-
ing physician-defined complexity, that also took into account
contextual and psychosocial contributors [51]. After all, it
is well known that the available measures for categorizing
MCC do not reflect the overall patients’ complexity [14, 38,
43,52, 53]. Age once again confirmed to be the most impor-
tant and independent determinant of in-hospital mortality,
30-day mortality, and 30-day readmission.

Indeed, our study has some limitations. Although we
followed the MeSH criteria for differentiating comorbidity
from multimorbidity, and although this differentiation was
performed by a single expert physician, we are aware that
the nuanced definitions may imply some subjectivity, which,
however, reflects what happens in the real-world clinical
practice. In addition, we did not take into account the allo-
cation of diagnostic and therapeutical resources per each
patient, which might be useful for identifying comorbidity
and multimorbidity in clinical practice. The generalizability
of our results is limited to an academic, internal medicine
setting, and cannot be applied to the primary care setting,
where the definition of an index disease might be more chal-
lenging. The brief follow-up time might have mitigated some
differences in terms of major outcomes. On the other hand,
our study also has many strengths, including the homoge-
neity of data, the real-world setting, and its monocentric
nature. More importantly, all patients’ data have been col-
lected in a prospective fashion, through direct interview,
without using administrative data which are hampered by
many limitations [36]. The hospital setting guarantees, more
than others, that all morbid conditions have been taken into
account. Finally, this study was conducted just before the
beginning of the SARS-CoV-2 pandemic, hence our results
were not affected by this event.

To conclude, we have performed the first ad hoc study
focusing on possible differences between patients with
comorbidity and multimorbidity. Multimorbid patients are
much more prevalent, older, and with a greater disease bur-
den and polypharmacy. Most of the heterogeneity between
multimorbidity and comorbidity was found to be a conse-
quence of aging that, as expected, proved to be an independ-
ent determinant of mortality and re-hospitalization. In future
studies, differentiating patients into these two frameworks
may be useful in both research and clinical settings.
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