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The burden of frailty in older people visiting GPs in Veneto and Sicily, Italy
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ABSTRACT
Context: In Italy, little is known about the territorial distribution of the frailty status.
Aims: To compare frailty- and multimorbidity-prevalence in the elderly population of two
Italian regions.
Methods: This study examined randomized samples of elderly (both community dwelling and institu-
tionalized) assisted by general practitioners. Frailty was evaluated through the CSHA-Scale, multimor-
bidity through the Charlson-Score. The relation between frailty and multimorbidity was studied
through a logistic model. Both crude and standardized prevalences were calculated.
Results: One hundred and sixteen physicians assisted 176,503 patients highly representative of Italian
people. In a randomized sample of 4,531 older people, the sex–age-standardized prevalence of Frailty
(standard population: Italy) was 25.74% (24.63–26.85%). Age-standardized prevalence for males was
20.08% (18.46–21.71%) and 30.00% (28.54–31.57%) for females. Using the sex–age-standardization
pooled sample, the prevalence of frailty was significantly higher in Sicily than Veneto (28.74%
[27.03–30.46%] vs 22.30% [20.94–23.67%]. This study did not find differences in the prevalence of multi-
morbidity: Veneto 20.76% (19.21–22.31%); Sicily 22.05% (20.33–23.77%). Both “to be female” and “to
live in Sicily” were shown to be predictors of frailty OR for being female ¼ 1.64 (1.42–1.88); OR for liv-
ing in Sicily ¼ 1.27 (1.11–1.46). Multimorbidity was an independent frailty-predictor only for those aged
< 85: OR of Charlson Index � 4 for ages < 85¼ 3.44 (2.88–4.11), OR for ages � 85¼ 1.44 (0.97–2.12).
Limitations: (1) This study considered patients assisted by doctors, not a random sample of the gen-
eral population. (2) The cross-sectional nature of the study limits the interpretation of the relationships
between frailty and multi-morbidity. (3) Few covariates were available for our multivariate models.
Conclusions: More than 1/4 of elderly persons are shown to be frail (1/5 of males and 1/3 of females).
Frailty is more frequent in Sicily, while multimorbidity does not differ between the two regions. This
could be due to regional differences in the organization of care networks dedicated to elderly patients.
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Introduction

Frailty and multimorbidity represent the more important hall-
marks of ageing and they are a primary concern in the care
of older adults1. Today there is unanimous agreement that
frailty should be considered a condition in its own right.
Frailty represents an independent risk factor for numerous
endpoints2,3 and it must be clearly distinguished from dis-
ability and multimorbidity, equally important and independ-
ent but often superimposed on it4. The debate on whether
incorporating multimorbidities or disabilities in the frailty-
scales is still open, because these represent a share of irre-
versibility that does not conform to the concept of a
dynamic condition accepted by other authors5. Frailty-mod-
els adopted by researchers are extremely heterogeneous, so
the prevalence of frailty is shown to be very different

depending on the definition adopted, on the domains that
were considered, and the tools used for measuring it6–9. Few
Italian studies evaluated the territorial distribution of the frail
elderly patients10–15, while there is a wide variety of literature
about the prevalence of chronic diseases16. Nevertheless, the
identification of frail patients is essential, insofar as the deter-
minants of frailty can be very different from those of the
multimorbidity3,5. So, the activation of territorial assistance
networks based only on the management of the chronic dis-
eases may be insufficient, frailty being an independent risk
factor of death and institutionalization3,5.

In a previous article we discussed the difficulty in compar-
ing the prevalence of frailty estimated in different settings:
this is due to the difference in the analysed populations and
the heterogeneity of the diagnostic tools. These factors
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provide a wide variation in the Italian prevalence of frailty,
ranging from 12.7–44.6%17.

By our knowledge our recent cross-sectional study on
2,407 older patients in Veneto17 is the first Italian experience
in which the prevalence of frailty was examined through the
CSHA Clinical Frailty Scale18 in a random sample of the
population assisted by general practitioners. That research
shows that almost one in five elderly in Veneto is affected
by frailty, the raw prevalence being 23.18% (21.53–24.91%).
In that experience, to be a female acted as a strong and
independent risk factor, while age was shown to be a con-
founder in regards to the multimorbidity: only in elderly indi-
viduals aged below 85 year was a significant multimorbidity
shown to be an independent predictor of frailty17.

The study of the territorial distribution of frailty and multi-
morbidity is essential for welfare. In Italy, the interventions
for chronicity are mainly based on the treatment of diseases,
and there are also many differences in the ways in which the
single regions manage the assistance to elderly people.

The primary objective of our research was to estimate the
prevalence of frailty in the older population (i.e. 65þ years)
normally assisted by 116 general practitioners in Veneto and
Sicily (Italy); our study evaluated both community-dwelling
and institutionalized people. Secondary objectives were to
compare the prevalence of frailty and multimorbidity in
Veneto and Sicily. A third objective was to confirm the rela-
tionship between frailty and multimorbidity found in our pre-
vious research17.

Subjects and methods

Our research is an observational cross-sectional study.

Setting

We considered elderly patients assisted by general practi-
tioners and residents in two Italian regions (Veneto and
Sicily). In Italy, the general practitioners assist these types of
older adults: (1) patients who are able to autonomously
reach the doctor’s office; (2) home-dwelling patients who are
unable to walk (followed up with home visits); and (3) insti-
tutionalized patients in nursing homes. All these seniors (i.e.
aged 65 and over) constituted the population of our study.

Sample

We evaluated the prevalence of frailty and multimorbidity in
a randomized sample that was obtained through a central
randomization stratified by sex and age. Prevalence of frailty
was our primary endpoint.

Data collection

General practitioners from Veneto and Sicily were enrolled
on a voluntary basis. Everyone had to use the same profes-
sional software (MillewinR)19.

The 116 doctors involved in the initiative were members
of the Scientific Society “Societa’ Italiana di Medicina

Generale e delle Cure primarie” (SIMG) or sympathizers. Our
research was not financed and all the researchers
were volunteers.

Data of recruited patients were anonymously collected
(only the physicians knew the identity of the patients—see
below) and were treated in compliance with the laws that
regulate privacy and execution of observational research
in Italy.

In particular, Italian laws require each patient to provide
informed consent to the attending physician regarding the
anonymized treatment of their clinical data at the time of
taking charge.

Each researcher received and decrypted a list of centrally
randomized patients. If codes were of deceased patients or
for other reasons no longer assisted by the doctor, the
researcher had to replace them in casual mode in the man-
ner described in Supplementary Appendix A.

Tools

Frailty was measured through the Rockwood’s CSHA Clinical
Frailty Scale18, particularly suitable for the professional rou-
tine in a general practice. The CSHA Clinical Frailty Scale18

allows one to calculate a score ranging from one to seven
(one: best state, seven: worst state), the frailty status being
defined by a score >4. This instrument was well validated
both in reliability and in predictive value6.

Rockwood does not consider frailty as an “all-or-nothing”
status18. Fitness and frailty status are strictly linked in the
theoretical model which provided the CSHA Frailty Scale: in
this model patients’ need of help with daily activities is a
determinant factor.

The multimorbidity was evaluated through the Charlson
Index (CCI)20, defined by the presence/absence of 23 condi-
tions characterized by different prognostic weights; a CCI �4
characterizes a condition of multimorbidity with clinical
significance21.

Stages of research

The research took place in two phases.
In the first phase a unique dataset was constructed, repre-

sented by the whole population in charge of the
recruited physicians.

Anonymized data were extracted from records of individ-
ual physicians through a custom SQL query (details on
request). This was built to obtain, in addition to the personal
data of all assisted patients (sex, date of birth), also the data
relevant to the 23 conditions necessary to calculate the
Charlson Index20. Each condition was defined through ICD-9
codes22,23 (see also Supplementary Appendix B). The individ-
ual patient data were rigorously anonymous, in compliance
with the current Italian legislation.

In the second phase we extracted a random sample of
65þ people from the dataset previously constructed through
a central randomization stratified by sex and age (65–74;
75–84; �85 years). Then we provided the researchers the
anonymous codes of the randomized patients. We provided
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a utility that matched anonymous codes and patients: each
doctor used this utility to identify the patients to evaluate
through the CSHA Clinical Frailty Scale18.

Statistical analysis

We compared the composition in sex and age-decades with
the official data24 to judge whether the population assisted
by the physicians involved was representative of the general
population of Italy. The comparison was made using both
graphic methods and formal statistical tests (see below).

We evaluated the quality of the randomization process
comparing the distribution of three classes of age (65–74;
75–84; �85) between the entire 65þ aged population and
the randomized sample of patients evaluated through the
CSHA Clinical Frailty Scale18. The comparison was made both
graphically and through statistical approach (see below).

We calculated the sample size accepting a usual level of con-
fidence (95%) and programming a relative precision of ±30%.
The expected prevalence of frailty that we used in the calcula-
tions referred to the proportions of frail individuals detected in
three age strata by a cross-sectional study cited by
Rockwood25,26. After correction for finite population27 the theor-
etical sample size corresponded to 3,616 65þ aged individuals.
We took into account a drop-out of 20% of physicians, thus
increasing the sample size to 4,520 individuals. The prevalence
of the 65þ age-stratum in an epidemiological dataset of pri-
mary-care medical records is 25.47% (MilleinRete28) so the gen-
eral population capable of generating 4,520 elderly was 17,746
units. Assuming that a doctor could not examine more than a
tenth of his elderly pool, the population necessary to research
amounted to 177,464 individuals. That is, admitting that an
Italian general practitioner assists 1,500 patients on average, 118
general practitioners seemed to be necessary for our research.

We compared the distribution of age-strata between dif-
ferent populations using both graphic methods and formal
(Kolmogorov and Smirnov) statistical tests29,30.

We evaluated the prevalence of the frailty and its 95% CI in
our randomized sample through the Agresti’s method for
proportions31.

We standardized the frailty prevalence by sex and five
classes of age (� 65< 70, � 70< 75, � 75< 80, � 80< 85,
�85) using the official data provided by the Italian Official
Statistical Data24. We also compared the prevalence of frailty
and multimorbidity between Veneto and Sicily by standardiz-
ing for age and sex using the pooled sample as a stand-
ard population.

We studied the relation between frailty and multimorbid-
ity through a logistic regression model considering age, sex,
residence, and comorbidity as covariates.

Analyses were done using STATA14 SE and PASS
2008 software.

Results

Compliance of researchers

The first phase of the research took place over 42 days; the
second over 102 days (for details see Supplementary
Appendix C)

One hundred and forty-five general practitioners agreed
to be recruited; 116 doctors completed the research, so the
general drop-out rate corresponded to 20.0% (i.e. exactly
as expected).

Population of patients assisted by primary
care physicians

The whole population assisted corresponded to 176,503 indi-
viduals (Veneto: n¼ 82,919; Sicily: n¼ 93,584, with a preva-
lence of 25.29% of subjects aged 65þ (n¼ 44,630, Veneto
n¼ 21,825; Sicily n¼ 22,825).

The distribution of five age classes of this population was
almost perfectly comparable to that of the Italian population
illustrated by the official ISTAT data24 (Kolmogorov-Smirnov
test, p¼ 1.00—details on request).

The sample of older people evalutated for frailty and
multimorbidity

The researchers evaluated the frailty status of 4,531 individu-
als (Table 1, Supplementary Appendix D). Of the 4,531 indi-
viduals included in our research, 2,584 (57.03%) were
females. The distribution in sex and age classes in the 4,531
evaluated subjects is illustrated in Supplementary
Appendix E.

The distribution of CSHA Clinical Frailty Scale’s18 scores in
the sample is illustrated in Figure 1; the distribution of these
values is shown to be roughly bimodal.

Crude prevalence of frailty

The crude prevalence of Frailty (CSHA Clinical Frailty Scale18

score >4) stratified by sex and three age-strata is illustrated
in Table 2; for the full sample corresponds to 25.35%
(24.11–26.64%): this estimation can be considered as the pri-
mary result of our study.

The crude prevalence of the state of frailty in five age-
strata is illustrated in Supplementary Appendix F. Frailty is
shown to be more frequent in women with respect to men
both in the whole sample and in the age-strata
(Supplementary Appendix F).

Table 3 illustrates the prevalence of the state of frailty in
some common chronic diseases.

Prevalence of frailty standardized over Italian
distribution of ages and sex

Using as standard population the official data of Italy (ISTAT
201724) and sex and five age-classes as covariates, the stand-
ardized prevalence of frailty corresponds to 25.74%
(24.63–26.85%). Females were shown be significantly frailer
than males, being the prevalence of Frailty 30.00%
(28.54–31.57%) and 20.08% (18.46–21.71%), respectively (see
also Supplementary Appendix E).
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Comparison of Veneto’s and Sicily’s frailty prevalence
adjusted for age and sex

Using the whole sample as a standard population, the stand-
ardized prevalence of frailty is shown to be higher in Sicily
than Veneto, corresponding to 28.74% (27.03–30.46%) and
22.30% (20.94–23.67%), respectively (p< 0.0001)

Crude prevalence of significant multimorbidity
The prevalence of significant multimorbidity (i.e. of a
Charlson Score � 4) in the sample is 21.39%.

Supplementary Appendix G shows the distribution of the
Charlson Score’s values.

Age- and sex-standardized prevalence of multimorbidity
(reference: Italian distribution)

Using as a standard population the official data of Italy
(ISTAT 201724) and sex and five age-classes as covariates, the
standardized prevalence of multimorbidity corresponds to
21.47% (20.30–22.64%), without significant differences
between males and females: 20.77% (19.01–22.53%) and
22.00% (20.43–23.58%), respectively.

Comparison of age- and sex-adjusted prevalence of
multimorbidity between Veneto and Sicily

Using the whole sample as standard population, the standar-
dized prevalence of significant multimorbidity is shown to
not be different between the two regions, corresponding to
20.76% (19.21–22.31%) in Veneto and 22.05% (20.33–23.77%)
in Sicily (p¼ 0.623).

Distribution of standardized prevalences of frailty and
multimorbidity in different classes of age

Figure 2 illustrates the prevalence of frailty and significant
multimorbidity in five mutually exclusives categories.

Values were standardized by age and sex using Italian
people as a standard population. As can be seen, the preva-
lence of frailty is shown to increase with age, while the
prevalence of significant multimorbidity tends to decrease.

In detail, the proportions of patients without frailty and
without significant multimorbidity (that is with Charlson

Table 2. Age- and sex-distribution of the prevalence of Frailty Status (so defined by a Rockwood score > 4)
in the sample of 4,531 elderly individuals evaluated with the Rockwood Clinical Frailty Scale (% value and
95% confidence intervals).
Age stratum Female Male Total

� 65< 75
n 1,212 1,021 2,233
Prevalence % (95% CI) 10.39 (8.79–12.24) 8.52 (6.95–10.39) 9.53 (8.38–10.82)

� 75< 85
n 919 712 1,631
Prevalence % (95% CI) 32.53 (29.58–35.63) 25.70 (22.62–29.03) 29.55 (27.38–31.81)

� 85
n 453 214 667
Prevalence % (95% CI) 73.28 (69.02–77.15) 57.00 (50.30–63.46) 68.06 (64.43–71.49)

Total
n 2,584 1,947 4,531
Prevalence % (95% CI) 29.29 (27.57–31.08) 20.13 (18.41–21.97) 25.35 (24.11–26.64)

The prevalence of frailty is shown to be higher in females in all age-strata; in the whole sample it corre-
sponds to 29.29 (27.57–31.08) for females and 20.13 (18.41–21.97) for males (ratio F/M ¼ 1.45).
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Figure 1. Distribution of the Rockwoods scores in the 4,531 65þ evaluated.

Table 3. Prevalence of the state of frailty in some common chronic diseases.
Conditions Females Males Total

Myocardial infarct 41.67% 28.72% 32.31%
Congestive heart failure 68.07% 45.05% 56.96%
Peripheral vascular disease 35.00% 23.53% 27.04%
Cerebrovascular disease 41.40% 31.93% 37.03%
Dementia 78.95% 68.75% 75.93%
Chronic pulmonary disease 32.38% 23.03% 27.99%
Connective tissue disease 44.17% 34.00% 41.18%
Ulcer disease 37.76% 25.69% 31.40%
Mild liver disease 27.78% 47.62% 38.46%
Diabetes 37.47% 24.48% 31.09%
Diabetes with end organ damage 50.00% 33.33% 40.00%
Hemiplegia 50.00% 85.71% 69.23%
Moderate or severe renal disease 51.92% 45.05% 48.76%
Any tumour 27.66% 20.69% 26.89%
Lymphoma 52.63% 47.62% 50.00%
Leukaemia 54.55% 16.67% 41.18%
Moderate or severe liver disease 33.33% 50.00% 44.44%
Metastatic solid tumour 42.86% 50.00% 46.15%
AIDS 0.00% 21.13% 0.00%
Hypertension 31.31% 28.95% 27.06%
Depression 34.51% 48.61% 32.79%
Cellulitis - Skin Ulcers 55.75% 42.35% 52.97%
Dicumarol use 67.69% 0.00% 53.33%

The prevalence of frailty in the clinical conditions used for the calculation of
the Charlson Comorbidity index 19 in 4,531 elderly people evaluated for frailty
status.
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score < 4 and Frailty score � 4) showed a strong and pro-
gressive decrease with the advance in age. At the same time,
the proportions of frail/not multimorbid patients (that is,
with Charlson score < 4 and Frailty score > 4) and frail/mul-
timorbid patients (Charlson Score � 4 and Frailty score > 4)
were shown to increase with advancing age. On the other
hand, the proportion of multimorbid/not frail patients
(Charlson Score � 4 and Frailty score � 4) was shown to
increase with age up to the age group � 75< 80, and then
to decrease (Figure 2). In the last age-stratum (� 85 years) a
quarter of individuals (24.4%) were shown to be neither frail
nor multimorbid; another quarter (25.0%) were shown to be

both frail and multimorbid, another 40.4% were shown to be
frail, but not multimorbid, and the last 10.2% were shown to
to be multimorbid, but not frail.

Multivariate logistic regression model

We explored the details of the relationship between frailty
and multimorbidity through three models of logistic regres-
sion (Table 4) in which the condition of frailty was the out-
come and age, sex, residence, and multimorbidity were the
predictors. The model with interaction shows the best

 >=65 <70 >=70 <75  >=75 <80  >=80 <85  >=85
NO Mul�morbidity  NO frailty 83.8% 75.1% 63.4% 47.1% 24.4%
YES Mul�morbidity  NO frailty 9.3% 12.5% 15.7% 11.9% 10.2%
NO Mul�morbidity  YES frailty 4.8% 8.1% 12.0% 24.8% 40.4%
YES Mul�morbidity YES frailty 2.1% 4.3% 8.9% 16.3% 25.0%
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Figure 2. Prevalences of mutually exclusive combinations of frailty and serious comorbidity.

Table 4. Univariate and multivariate logistic regression models exploring the relationship between frailty (i.e. Rockwood score > 4) and comorbidity (i.e.
Charlson Score � 4).

I. Monovariate logistic models,
OR (95% CI), Z-test, p

II. Multivariate logistic model without
interactions, OR (95% CI), Z-test, p

III. Multivariate logistic model with
interactions, OR (95% CI), Z-test, p

To be female 1.64 (1.42–1.88) p< 0.0001 1.53 (1.31–1.79) p< 0.0001 1.53 (1.31–1.79) p< 0.0001
Having a Charlson score � 4 3.24(2.79–3.77) p< 0.0001 2.99 (2.54–3.53) p< 0.0001 3.44 (2.88–4.11) p< 0.0001
To be aged � 85 9.89 (8.11–12.05) p< 0.0001 9.21(7.51–11.31) p< 0.0001 11.89 (9.31–15.18) p< 0.0001
To be resident in Sicily 1.27 (1.11–1.46) p< 0.0001 1.43 (1.23–1.66) p< 0.0001 1.43 (1.23–1.66) p< 0.0001
Age � 85 � Clarlson � 4 — — ROR� ¼ 0.41 (0.27—0.64) p< 0.0001
Model diagnostics
Pregibon test — Z ¼ –3.56; p ¼ < 0.0001 Z ¼ –0.90; p¼ 0.365
Hosmer-Lemeshow test — Chi2 ¼ 9.51; df ¼ 5; p¼ 0.0905 Chi2 ¼ 9.58; df ¼ 5; p¼ 0.0880
AIC statistic — 4,348.68 4,335.491

Logistic regression models – Outcome: to be frail (i.e. having CSHA Clinical Frailty Scale score > 4). We analysed 4,531 elderly people assisted by doctors.�Note: the exponentialized coefficient of the interaction variable is a ratio of odds ratios ROR
We explored the details of the relationship between frailty and comorbidity through three models of logistic regression in which the condition of frailty was the
outcome and age, sex, and comorbidity were the predictors.
The multivariate model without interactions (II) does not fit well: this can be seen from the outputs of the Pregibon test (p< 0.0001), which demonstrates an
inadequate pattern of covariates; the AIC statistic (4,348.68 vs 4,335.491) shows also that the informative contribution is worst with respect to that of model III
(i.e. that with the interaction).
The multivariate model with interactions (III) shows a satisfactory goodness of fit (Hosmer-Lemeshow test, p¼ 0.0880) and a better pattern of covariates
(Pregibons test, p¼ 0.365). To be female and be resident in Sicily are shown to be significant predictors of frailty status, and age is shown to be a significant
confounder in the relations between comorbidity and frailty.
In detail, multimorbidity has been shown to be an independent predictor of frailty only for patients under the age of 85. The linear combination of the non-
exponentialized coefficients of the variables involved in the interaction (third model) allowed us to calculate for patients with multimorbidity (i.e. with Charlson
score � 4) compared to those without multimorbidity (i.e. with Charlson score < 4) an Odds Ratio of frailty correspondent to OR ¼ 3.44 (2.88–4.11), p< 0.0001
in subjects under 85 years and to an OR ¼ 1.44 (0.945–2.12), p¼ 0.066 in subjects 85þ years old. So, a serious comorbidity is shown to be a prognostic factor
for frailty only under 85 years of age.
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goodness of fit and the best response to model-diagnostics
(Table 4). To be a female shows to be strongly associated to
the frailty status: OR ¼ 1.53 (1.31–1.79). To be a resident in
Sicily compared to be in Veneto is shown to also be a strong
predictor of frailty: OR ¼ 1.43 (1.23–1.66). Multimorbidity sta-
tus (i.e. a Charlson score �4) is shown to be an independent
frailty-predictor, but not in the most advanced ages: the vari-
able “age” acts in fact as an important confounder towards
multimorbidity. The statistical study of the interaction age/
multimorbidity demonstrates for the multi-morbid subjects
(i.e. with Charlson score �4) OR of frailty ¼ 3.44 (2.88–4.11)
for <85 people and OR ¼ 1.44 (0.97–2.12) for �85 people
(see footnote of Table 4 for details).

Discussion

Frailty and multimorbidity prevalence

The identification of frail patients appears essential, insofar
as the determinants of frailty can be very different from
those of the multimorbidity3,5. So, the activation of territorial
assistance networks based only on the management of the
chronic diseases may be insufficient, fraility being a risk fac-
tor of death and institutionalization3,5.

Maybe, the better way to draw a sample is from the gen-
eral population identified by the electoral lists, but this pro-
cedure exposes to the risk of low compliance. A good
compromise is to extract a sample from a pool of people
which is representative of the Italian population in terms of
sex and age.

By our knowledge this research represents, after our previ-
ous communication17, the second Italian experience in which
the prevalence of frailty was examined through the CSHA
Clinical Frailty Scale18 in a large sample of patients assisted
by general practitioners: this sample is representative by sex
and age of structure of the entire population.

The CSHA Clinical Frailty Scale is not widely used in preva-
lence studies. As we already discussed in our previous art-
icle17, to our knowledge there are only two other studies
aimed at estimating the prevalence of frailty through
this tool.

There is no agreement in the literature on the model for
the definition of frailty and on the measuring instrument: we
thought that the CHSA scale could be a rational choice for
its ease and rapidity of use. The evaluation of the state of
frailty does not require the presence of the patient at the
general practice, because a physician who knows her
patients can assign the score based on her memory.

Our standardized data demonstrate that a quarter of the
older people (25.74%) are shown to be frail and frailty is
shown to be more common in women (30.00%) than men
(20.08%), as also shown in other research32,33. The propor-
tions of frail patients in different age groups in the entire
sample are very similar to the one we already reported in
the cohort of Veneto17.

As we already noted17, other experiences which evaluated
frailty with the same scale and in a similar strata of popula-
tion34,35 were based on interviews or questionnaires, provid-
ing a high risk of healthy user bias. In our research the

doctor, who knew the patients very well, evaluated frailty of
the random sample with a simple tool that did not need the
collaboration of the patient. Moreover, the randomized
choice of the sample allowed us to evaluate institutionalized
or non-walkable patients who would not have been reached
through interviews or questionnaires targeted towards the
community-dwelling population.

Our standardized data also show that about one fifth of
Italian older people (21.47%) are affected by significant
multi-morbidity, without differences between the two sexes
and between the two regions.

Notably, frailty progressively increases with advancing
age, becoming one of the first geriatric problems in the
more aged groups. Over the age of 85, for example, it affects
65.4% of patients, being much more frequent than multimor-
bidity (35.2%)

This result could be explained17 by both the cross-sec-
tional nature of our analysis and the fact that likely multi-
morbidity influences the prognosis to a greater extent than
frailty: our sample could be constituted of self-selected peo-
ple with better survival (less sick subjects).

Interestingly our study shows that the prevalence of frailty
is significantly higher in Sicily than Veneto (28.74% vs
22.30%), while the prevalence of severe multimorbidity is
similar in the two regions (22.05% vs 20.76%).

Furthermore, official data show that Sicily has a higher
standardized mortality rate than Veneto (99.01 vs 85.33
deaths per 10,000 inhabitants in 201536).

These data are conventionally related to socioeconomic
differences between the two regions. In Veneto, one of the
most important Italian industrial regional economies, the
gross domestic product per capita in purchasing power
standards (GDP per capita in PPS) was e32,300 in 2016,
amounting to 114% of the Italian average37. In the same
period, in Sicily GDP per capita in PPS amounted to e17,500,
equal to 62% of the national one38.

Despite our study not being intended for evaluating frailty
as a predictor of death, the results make us suppose that the
difference in the prevalence of frailty could be one of the
determinants of the excess of mortality in Sicily. This hypoth-
esis is biologically in accord with the demonstrated relation-
ship between frailty and negative outcomes such as death
and the need for institutional care18.

The difference in mortality rate between Sicily and Veneto
increases with increasing age, and the difference in the
prevalence of frailty between the two regions shows a similar
trend. This overlap is clearly visible up to the age-stratum of
80–84 years for men (Figure 1) and 75–79 years for women
(Supplementary Appendix L, Figures L1 and L2), limits
beyond which the prevalence of frailty in Sicily and
Veneto converge.

While the prevalence of frailty in the two regions tends to
converge in the upper strata of age (Figures L1 and L2), in
the same strata the difference in mortality rate tends to
remain notable, and also to increase.

This suggests that the difference of prevalence of frailty
could explain almost partially the excess of mortality in Sicily,
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but that other determinants could be involved, such as the
different efficacy in managing frailty by the two regions.

Obviously, this is only a hypothesis, which can be con-
firmed only by a longitudinal study.

In Italy, a domiciliary care service intended for
non-self-sufficient people and frail subjects is available, which
integrates health and social services (“Assistenza Domiciliare
Integrata”, ADI): each physician can activate this service
informing the Local Health Unit about the need of social and
healthcare of a patient. In 2015, in Sicily, ADI was distributed
to �9,800 elderly people (�65 years old) more than
Veneto39, despite the resident elderly population being
around 54,000 more in Veneto than Sicily40. The proportion
of elderly people in ADI was similar in the two regions
(approximatively 88% of the total)39, but Veneto had high
rates of treated cases with low care intensity, while Sicily was
one of the regions with the highest rates of treated cases
with high care intensity41. This situation makes us suppose
that, maybe, in Sicily physicians dispense ADI as an interven-
tion mainly aimed to severe morbidity or disability, while in
Veneto the same service is dispensed also taking into greater
account other criteria such as socioeconomic needs.

Our study shows that a substantial proportion of elderly
people are frail without having severe multimorbidity, par-
ticularly at older ages, and our logistic regression model
shows that severe multimorbidity is not a significant deter-
minant of frailty in people aged �85. For these reasons,
physicians who dispense ADI as an intervention primarily
aimed to severe morbidity do not reach non-comorbid eld-
erly people whose main determinant of death and other
negative outcomes is frailty. Furthermore, in Sicily, residential
care facilities cannot likely address socio-sanitary needs of
the patients not reached by ADI, since the number of beds
for non-self-sufficient elderly people in these structures is
dramatically lower in Sicily than Veneto (51.7 vs 268.8 beds
for non-self-sufficient elderly people per 10,000 resident eld-
erly people)39.

These data and our results suggest that some of the
determinants of the excess of mortality in Sicily could be the
higher prevalence of frailty and a less effective management
of needs of frail older adults.

Frailty must be evaluated as routine practice

Non-geriatric physicians are more familiar with the problems
related to multimorbidity compared to the problems related
to the frailty, because the frailty is often associated with psy-
cho-social determinants5 that do not belong to the physical
domain, which is the main object of the medical profession.
For this reason, also the territorial epidemiological research
was focused on the prevalence of diseases instead of the
prevalence of frailty. However, now it is known that frailty
status is an important predictor of death and other import-
ant clinical endpoints, so the approach to older patients in
primary care must be absolutely integrated by a systematic
assessment of frailty. Although our research was not aimed
at this objective, our data suggest that differences in

prevalence and management of frailty could result in differ-
ent risk of death in different regions.

A tool to assess the condition of frailty within the primary
care setting must be validated in terms of predictability and
reproducibility, but it must also be very simple, and usable
without excessive loss of time during the daily care practice.
Frailty is very easy to measure with the scale we used: so, by
our opinion, the use of the CSHA Clinical Frailty Scale18

should become part of the routine of general practitioners.

Strengths of our research

1. We analysed a stratified random sample that is highly
representative of a population; this population was rep-
resentative of the general population of Italy. For this
reason, we are reasonably confident about
our inferences.

2. The randomization of the sample and the evaluation of
the frailty by the general practitioners allowed us to pro-
duce representative data of the entire elderly population
normally followed in the primary care setting.

3. The tool we used for estimating frailty (CSHA Clinical
Frailty Scale18) is very simple to apply (only a few sec-
onds for every known patient), it provides reproducible
results, and it is well predictive of important geriat-
ric outcomes.

Limitations of our research

1. This work was not funded, and it was conducted with
volunteer doctors.
The best approach for a prevalence study should be

to extract a random sample directly from the general
population by means of electoral or telephone directo-
ries, but these methods can be very expensive, and they
can expose to risk of poor compliance and healthy users
bias17.
However, the population followed up by the volunteer

doctors is perfectly comparable to that of the general
population in terms of age- and sex-structure.
To assess the robustness of our results, we compared
the frailty prevalence of Veneto with the one of Palermo
(that is the city that contributed to a greater extent to
the Sicilian sample). This sensitivity analysis confirmed
our results (see Supplementary Appendix H).

2. The cross-sectional nature of our research suggests cau-
tion in the aetiopathogenetic interpretation of the rela-
tionships between frailty and multimorbidity in different
age classes. However, we implemented a study in “real
life” conditions, and our evaluation suggests a more
extensive management of needs of older adults.

3. Our analyses should have been adjusted for other fac-
tors related to the condition of morbidity, such as being
or not being institutionalized. We are planning a second
phase of the research aimed at evaluating the individual
frailty determinants in the recruited sample; on this
occasion we will take into account other important
covariates (i.e. such as the admission to a nursing
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home).
The datum of a very similar multi-morbidity in the

two Italian regions was widely expected, given that the
ethnic group is common. Although in our discussion we
hypothesized that the differences in mortality rates
between the two regions can be explained by different
prevalence in terms of frailty, the reasons why Sicilian
seniors are more frail than elderly people in Veneto
remain to be investigated. Our research will continue in
a subsequent step, in the verification and comparison of
the determinants of frailty in the two regions, in order
to answer this question.
Finally, frailty was not evaluated through instrumental

investigations such as the measurement of gripping
force, but the Rockwood scale was already validated in
terms of reproducibility and predictability.

Conclusions

Our research shows that almost a quarter of elderly people
in Italy are affected by frailty (almost one third for females
and almost one fifth for males). Often physicians focus more
on morbidity than on psychosocial needs of older people.
Nevertheless, the individualization of frail individuals is
important because frailty is a predictor of death and other
geriatric endpoints, but often it is also a reversible condition.

Physicians should pay close attention both to frailty and
comorbidity. Frailty is easy to measure with the scale we
used. The use of the CSHA Clinical Frailty Scale18 should
become part of the routine of the general clinical practice.
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