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ABSTRACT: The Italian Survey on Cardiac Rehabilitation -
2008 (ISYDE-2008). Part 3. National availability and
organization of cardiac rehabilitation facilities. R. Tramarin,
M. Ambrosetti, S. De Feo, M. Piepoli, C. Riccio, R. Griffo on
behalf of the ISYDE-2008 Investigators.

From January 28th to February 10th 2008, the Italian
Association for Cardiovascular Prevention, Rehabilitation
and Epidemiology (IACPR-GICR) conducted the ISYDE-
2008 study, the primary aim of which was to take a detailed
snapshot of cardiac rehabilitation (CR) provision in Italy –
in terms of number and distribution of facilities, staffing lev-
els, organization and setting – and compare the actual CR
provision with the recommendations of national guidelines
for CR and secondary prevention. The secondary aim was to
describe the patient population currently being referred to
CR and the components of the programs offered. 

Out of 190 cardiac rehabilitation centers existing in
Italy in 2008, 165 (87%) took part in the study.

On a national basis, there is one CR unit every 299,977
inhabitants: in northern Italy there is one CR unit every
263,578 inhabitants, while in central and southern Italy there
is one every 384,034 and 434,170 inhabitants, respectively.
The majority of CR units are located in public hospitals
(59%), the remainder in privately owned health care organi-
zations (41%). Fifty-nine percent are located in hospitals pro-
viding both acute and rehabilitation care, 32% are in specifi-
cally dedicated rehabilitation structures, while 8% operate in

the context of residential long term care for chronic condi-
tions. Almost three-quarters of CR units currently operating
are linked to dedicated cardiology divisions (74%), 5% are
linked to physical medicine and rehabilitation divisions, 2%
to internal medicine, and 19% to cardiac surgery and other
divisions. Inhospital care is provided by 62.4% of the centers;
outpatient care is provided on a day-hospital basis by 10.9%
of facilities and on an ambulatory basis by 20%. The CR units
are led in 86% of cases by a cardiologist and in only 14% of
cases by specialists in internal medicine, geriatrics, physical
medicine and rehabilitation, pneumology or other disciplines.
In terms of staffing, each cardiac rehabilitation unit has
4.0±2.7 dedicated physicians (range 1-16, mode 2), 10.1±8.0
nurses, 3.3±2.5 physiotherapists (range 0 – 20; 16% of ser-
vices have no physiotherapist in the rehabilitation team),
1.5±0.8 psychologists, and a dietitian (present in 62% of CR
units). Phase II CR programs are available in 67.9% of cases
in residential (inpatient) and in 30.9% of cases in outpatient
(day-hospital and ambulatory) settings. Phase III programs
are offered by 56.4% of the centers in ambulatory outpatient
regime, and on an at home basis by 4.8% with telecare su-
pervision, 7.3% without. Long term secondary prevention
follow up programs are provided by 42.4% of CR services. 

Keywords: cardiac rehabilitation, organization, staffing,
program, provision.
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Introduction

Comprehensive cardiac rehabilitation (CR) and
secondary prevention programs are now recognized
as a highly effective approach for the treatment of a
wide spectrum of cardiovascular conditions aimed at
reducing patients’ disabilities and improving long-
term survival [1]. CR is strongly recommended [2-4]
as a main tool in the comprehensive care especially
of patients with coronary artery disease and chronic
heart failure, and the core components of cardiac re-
habilitation/secondary prevention programs [5], in-
cluding their outcome measures, are well defined [6]. 

In 2005, the Italian National System for Guide-
lines (SNLG) with the endorsement of the Italian
Agency of Regional Health Systems (ASSR) pub-
lished the Guidelines on Cardiac Rehabilitation and
Secondary Prevention [7]. Although the adherence to
guidelines has been shown to be associated with im-
proved outcomes, their current implementation in
Italy, as in other European countries, remains sub-op-
timal. Approximately 55% of patients after cardiac
surgery are referred to CR, but only a minority of el-
igible infarct and angioplasty patients are currently
offered this opportunity. Furthermore, disparities
among the different regional health policies have led
to significant discrepancies regarding the territorial
distribution and provision of CR services. Also the
institutional inventories of CR units are still unreli-
able due to the lack of a specific registration code for
services and activities of CR, which are aspecifically
classified under “general rehabilitation” by the Ital-
ian Health Ministry and local healthcare services. 

For these reasons in 1996 and in 2001-2002 the
IACPR-GICR promoted and carried out a detailed
analysis of cardiac rehabilitation programs available in
Italy [9,10]. In 2001 the first ISYDE project (Italian
SurveY on carDiac rEhabilitation) offered an overview
of cardiac rehabilitation services in Italy, illustrating
the core components of the existing programs. In 2008
a further ISYDE project was launched with the aim to
evaluate whether or not progress had been made in car-
diac rehabilitation practice. In this first official report of
the ISYDE-2008 study, a detailed picture of the num-
ber, distribution, type, staffing levels and organization
of CR units in Italy is offered. The second part of the
report focused on the profile of patients referred to CR,
on diagnostic procedures, exercise and educational
programs, and treatments, is scheduled for publication
in the next issue of this journal.

Methods

The design of the ISYDE-2008 study has been
described in detail elsewhere [11-13]. In summary,
the ISYDE-2008 was a multicenter, longitudinal,
prospective observational study. The primary pur-
pose of the study was to identify all CR centers ex-
isting in Italy in 2008 and describe them in terms of
number, distribution, type of facility, staffing, orga-
nization, and setting of CR, comparing the actual
provision with the recommendations of national
guidelines for CR and secondary prevention. The
secondary aim was to describe the patient popula-
tion referred to CR and give a comprehensive and
detailed description of the program components. 

The enrolment period lasted 2 weeks, from Janu-
ary 28th to February 10th 2008. Data were collected on-
line on an electronic Case Report Form (CFR) divided
into two sections. In the first, a detailed description of
the CR unit organization and staffing at the time of the
first day of the survey (January 28th) was required. In
the second part, centers were asked to describe all con-
secutive patients discharged from CR programs in the
two-week study period, providing data on clinical
characteristics, diagnostic procedures performed, exer-
cise and educational programs, treatment and the fol-
low-up plans. Data of this second part of the survey are
still under analysis and the preliminary results will be
presented at the National IACPR-GICR Congress in
Ostuni, October 23-25, 2008.

Participating Centers
The survey was designed to be carried out in all

the CR centers – residential and ambulatory –
throughout Italy that agreed to take part in the survey.
All 144 CR units of the 2004 inventory were invited
to participate in the survey. In addition, the regional
coordinators of IACPR-GICR were asked to update
the list of all Italian CR Units, indicating new or po-
tentially active centers. Centers were invited to par-
ticipate in the survey on a purely voluntary basis, by
the executive board of the study and by the regional
IACPR-GICR coordinator, who was responsible for
interfacing with the investigators in each of the par-
ticipating centers and overseeing the implementation
of the survey protocol. The complete list of partici-
pating Centers with names of the director or contact
physician is reported in Appendix 2, while the up-
dated directory of all Italian Cardiac Rehabilitation
Centers of the IACPR-GICR network is available on
the official website of the GICR http://www.gicr.it. 

Role of the funding source
No funding sources had any role in the study de-

sign, conduct, data collection, analysis, data interpre-
tation, or writing of this report. The IACPR-GICR
coordinated the study, managed the data, and under-
took all analyses. All members of the scientific
board and writing committees had full access to the
database and assume final responsibility for the re-
sults submitted for publication.

Results

Based on information collected from previous sur-
veys and registries and through an active search of Na-
tional Health System authorized facilities carried out at
regional level, 208 facilities were identified as potential
providers of CR programs and were invited to partici-
pate in the study. However, 18 centers were found, on
contact, to be inactive or still in a pre-operational phase
at the time of the study. Twenty-five (13%) out of the
remaining 190 Italian CR units were unwilling to take
part in the study or were not in a condition to describe
precisely their organization and program components.
Thus the data analysis here refers to 165 CR units (87%
of all invited facilities) (Table 1). 

The relative participation of centers was higher
in the 7 northern regions (87.6% of all centers oper-
ating in the northern macro-area) than in the 5 central
(71.8%) and 6 southern regions (58.7%). In 5 regions
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(Trento-Bozen District, Liguria, Marche, Campania
and Calabria), the 100% participation rate allowed a
complete description of regional CR activities. Ac-
cording to the information provided by the network
of local GICR coordinators providing supervision of
rehabilitation facilities at regional level, the 25 non-
participating units were equally distributed on a na-
tionwide basis. Of these, 18 (72%) were active in
outpatient and 7 (28%) in inpatient treatment. The
estimated number of beds in the residential non par-
ticipating units did not exceed 110.

The change of the regional distribution of CR
units and their evolution over the last 12 years, ac-
cording to previous inquiries carried out in 1996 and
2002 by the GICR, are reported in Figure 1. On an
overall national basis, in Italy there is one CR unit
every 299,977 inhabitants, with a wide regional vari-
ability between the three Italian geographic macro-ar-
eas. Indeed, northern regions have a density of one CR
unit every 263,578 inhabitants, while the central and
southern regions have one every 384,034 and 434,170
inhabitants, respectively. Figure 2 shows the wide
variability in CR provision in the different regions: in
addition to the north-south gradient observed, there is
also a wide variability seen within the same macro-
area, that can be explained by differences in local poli-
cies of the region-based Italian health system. 

The disparity in CR provision between the dif-
ferent regions is reflected in differences in the local
offer of intensive coronary care units [14] and dis-
tribution of cardiac surgery centers with respect to
inhabitants (Figure 3) [15]. 

Figure 4 shows the trend of growth in the num-
ber of CR centers on the basis of the opening date
reported in the ISYDE-2008 database. The first CR
units opened at the beginning of the ’70s and the rate
of new facilities peaked between 1995 and 2004. In
the last 8 years the increase of new CR units has
been more evident in southern than in central or
northern Italy, and parallels the trend of the newly
activated coronary care units (CCU), as observed in
the 2001 and 2008 national inventories of cardiolo-
gy activities compiled by the Italian Federation of
Cardiology (FIC)[14]. In southern Italy there was a
19% increase in CCU and a 49% increase in CR
units; in central Italy this increase was, respectively,
9% and 33% and in northern regions 4% and 24%
(Figure 5). In fact, the rate of increase over the last
8 years has been far higher for CR units than for
CCU in all 3 macro-regions. 

According to organization status, 59% of CR
units are located in public hospitals: of these, 31%
are district general hospitals, 22% regional general
hospitals, 2% university hospitals and 1% public
care and research institutes. Forty-one percent of
CR units are located in privately owned health care
organizations: 25% in private hospitals, 9% in pri-
vate care and research institutes, 3% in religious
hospitals and 4% in other medical centers (Figure
6). Basically, all public and private organizations
operate according to the regional public health ac-
creditation and funding systems; only 1 single CR
program was not covered by the Italian public
healthcare funding system. 
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Table 1. - Regional distribution and participation rate of cardiac rehabilitation units. The number of patients for each
region enrolled during the 2-week survey is reported in the right column.
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Figure 2. - Number of inhabitants per CR unit in the different Italian regions. The dark columns show the mean value in the northern, central and
southern macro-areas, while the shadowed area outlines the national mean value. 

Figure 1. - Regional distribution of Italian cardiac rehabilitation (CR) units. Evolution over the last 12 years; since the last inventory compiled in 2001
by the GICR there has been a 16% increase in CR units.
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Figure 4. - Evolution of CR provision in Italy from ‘70s. Black columns show the number of active CR units and gray columns the number of newly
activated units in the same period of time. For 5 units the start-up date was not available.

Figure 3. - Number of inhabitants per coronary care unit, cardiac surgery and cardiac rehabilitation units; national mean values are reported on the
right of the diagram. 
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Figure 5. - Rate of increase of coronary care units and cardiac rehabilitation units in Italian macro-areas between 2001 and 2008. (Sources: ANMCO
directories 2001 and 2002, ISYDE directory 2001 and ISYDE-2008 [10, 14].

Figure 6. - Organizational status of Italian cardiac rehabilitation units. 
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Figure 7. - Organizational status of facilities providing CR programs in the health system with respect to the targeted healthcare domains.

Concerning the organization of the facilities pro-
viding CR programs, 59% of CR units are located in
hospitals providing both acute and rehabilitation
care, 32% in dedicated rehabilitation structures, and
the remaining 8% operate in the context of residen-
tial long term care for chronic conditions (Figure 7). 

Seventy-four percent of CR units are currently
linked to a dedicated cardiology division, 41% with
provision solely for comprehensive cardiac rehabil-
itation care and 33% as a section of a cardiology di-
vision. The remaining 26% of CR services are
linked to physical medicine and rehabilitation (5%),
internal medicine (2%), cardiac surgery and other
(19%) divisions (Figure 8).

Since operational integration and functional ef-
ficiency are frequently related to organization, it is
interesting to observe that more than one third of CR
units operate outside a department framework (i.e. a
structured coordination of different divisions, e.g.
cardiology, intensive care, interventional cardiology,
cardiac surgery, cardiac rehabilitation). Almost one
third of CR units are part of a department of cardi-
ology, 19% are part of a department of internal med-
icine and 17% are part of a department of general re-
habilitation. In a minority of cases the CR units are
incorporated in a department of cardiac or cardio-
thoracic surgery (Figure 9).

From the analysis of all invited CR centers (in-
cluding the 25 non participating units), 58% and 34%
of 190 Italian CR facilities provide inpatient and out-
patient care respectively. Focusing on the 165 partic-
ipating centers, outpatient care is actually delivered
on a day-hospital and ambulatory basis in 10.9% and

20% of facilities respectively. Of the 103 (62.4%) in-
patient units approximately one quarter offers also
day-hospital and outpatient programs, 21% just inpa-
tient programs, and 25% combined inpatient and day-
hospital, or outpatient programs. Twenty percent of
CR-units operate only in an ambulatory outpatient ca-
pacity and 11% in day-hospital regime (Figure 10). 

According to our data the Italian cardiac reha-
bilitation hospitals account for at least 2,421 beds
(Table 2). Every inpatient CR unit has a mean of
23.5±17.3 beds (range 2-95, mode value 20): of
these, 202 (8.3%) are sub-intensive beds fully
equipped for ECG, respiratory and non-invasive
and/or invasive hemodynamic monitoring. Sub-in-
tensive beds are available in in 45(44%) of 103 CR
inpatient units: in these the mean number of sub-in-
tensive beds is 4.5. Day-hospital CR services are
usually smaller: 79 day-hospital units have on aver-
age 4.4 beds, but the mode value is just 2.

As far as out-patient CR services are concerned,
the hours of operation range from 3 to 48 hours per
week (mean 20.7±12.9, mode 30 hours) (Table 2). 

The last inventories of cardiac and cardiac surgery
units compiled by the Italian Federation of Cardiology
(FIC) in 2005 [14] and by the Italian Society of Car-
diac Surgery (SICCH) in 2003 [15] and data from the
Statistics Department of the Italian Health Ministry
[16] permit an estimation of the relative size of CR in-
hospital provision in Italy. Based on these figures, CR
beds represent 19% of all beds available in the inpa-
tient cardiology area, including coronary care units,
interventional clinical care units and cardiac surgery
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Figure 9. - Departmental framework of Italian cardiac rehabilitation units. 

Figure 8. - Operating framework of cardiac rehabilitation units within the structures providing cardiac rehabilitation programs.
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Figure 10. - Setting of cardiac rehabilitation units. 
NA = not available 

Table 2. - Dimensions of Italian cardiac rehabilitation activities in residential inhospital and outpatient ambulatory
programs. Data refer to 165 surveyed cardiac rehabilitation units. 
Outpatient activity is reported as weekly open hours.

divisions. Concerning the non-surgical cardiology
area, more than 1 bed in 5 (23%) is dedicated to car-
diac rehabilitation. Moreover CR accounts for 33% of
all cardiology day-hospital beds (Figure 11).

At the moment in Italy there are 4.2 CR beds per
100,000 inhabitants. Figure 12 shows a regional
breakdown of the number of CR beds per 100,000

inhabitants. Similarly to what has been previously
observed for the distribution of CR facilities, there is
a huge regional variability: in Umbria, Basilicata
and Sardegna, there is not a single bed for inpatient
CR programs. Also for inpatient CR activity a strik-
ing north-south gradient can be observed (Figure
13). In four regions the number of CR beds exceeds
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Figure 11. - Number of inpatient and day-hospital beds in cardiology (including CCU and invasive cardiology units), cardiac surgery and cardiac
rehabilitation units in Italy. Data from 2008 FIC directory [14], Cardiac Surgery Italian Society Directory [15], and ISYDE-2008.

Figure 12. - Regional distribution of beds for inhospital cardiac rehabilitation programs per 100,000 inhabitants. 
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Figure 14. - Comparison of the number of inhabitants per cardiac rehabilitation bed (dark columns) and coronary care bed (gray columns) in the
different regions. 

Figure 13. - Regional distribution of beds for inhospital cardiac rehabilitation programs per 100,000 inhabitants in the 3 Italian geographic macro-areas.
The dark line shows the national and the dotted lines the macro-area mean values. 
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Figure 15. - Distribution of cardiac rehabilitation settings between public and privately owned organizations.

Figure 16. - Percentage distributions of inpatient, sub-intensive, day-hospital beds and outpatient programs in public and privately-owned organiza-
tions. At the base of the columns is reported the number of beds. 
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Figure 17. - Medical specialization of physicians leading the CR units. Transparent slices refer to the specialization of coordinators of CR services opera-
ting in the framework of different divisions. NA = not available.

significantly the national average: noteworthy are
the Trento-Bozen district, Lombardia and Liguria
regions, where the number of CR beds normalized
for the population exceeds the number of beds in
coronary care units (Figure 14).

Fifty-six percent of inpatient CR beds are in pri-
vately owned organizations while public healthcare
organizations seem more oriented towards outpa-
tient services in either day-hospital or ambulatory
regime (Figure 15). Remarkably two thirds (61%) of
sub-intensive beds are located in privately owned
centers, contradicting the general conception, at
least in Italy, of a roughly prevailing interest of pri-
vate facilities for lower levels of clinical manage-
ment complexity (Figure 16). 

Staffing
The CR units are headed in the vast majority of

cases (86%) by a cardiologist; only in 14% of cases
are they led by specialists in internal medicine, geri-
atrics, physical medicine and rehabilitation, pneu-
mology or other disciplines. Also for CR services op-
erating in the framework of a different division most
of the program coordinators (13/15) are cardiologists
(Figure 17).

Italian CR units employ globally 656 dedicated
physicians. All CR units have at least one physician
as a core member of the team. The mean number of
physicians per CR unit is 4.0±2.7, ranging from 1 to
16 (mode 2) (Figure 18). Most dedicated physicians
are employed full-time (93.4%) and only 2.9% op-
erate as non-dedicated sessional consultants (Figure
19). As for the medical specialization, 79% of physi-
cians engaged in CR teams are cardiologists, 7% are
specialists in internal medicine, 3% in pneumology,
3% in geriatrics, 2% in physical medicine and reha-
bilitation; 5.6% have other specializations including

cardiac surgery, sports medicine, and vascular
surgery; only 26% of physicians working in CR
units have no specialization (Figure 20).

Twenty (13%) of the 165 CR units are attended
by 42 training fellows from postgraduate schools: of
cardiology (60%), geriatrics (17%), physical medi-
cine and rehabilitation (7%) and internal medicine
(2%) (Figure 21).

In two thirds of inhospital CR programs the med-
ical duty services are covered round the clock by the
cardiologists of the CR unit team (30.4%) or of the car-
diology division to whom the unit belongs (29.6%). In
8.8% of cases the duty medical service is covered 24
hrs by other specialists, in 6.4% by free-lance doctors
and in 0.8% by the emergency care staff. Only in a
small portion of CR units (4.08%) are night-, weekend-
and holiday duties covered by an on-call doctor whose
presence in the unit is not mandatory (Figure 22).

In 90% of CR units nurses are present: the mean
number is 10.1±8.0, range 1-41 (Figure 23). In most
cases (32%) the number of nurses in the rehabilita-
tion team ranges from 1 to 5. In 10% of CR units,
mostly outpatient facilities, nurses are not part of the
team. As for physicians, also nurses are generally
dedicated to the CR service (91.3%) (Figure 24). 

The mean number of physiotherapists for the CR
teams is 3.3±2.5, range 0-20. The national distribu-
tion of the number of physiotherapists in CR pro-
grams is reported in Figure 25. Surprisingly, in 16%
of services physiotherapists are not present at all in
the rehabilitation team: in these cases they are usu-
ally surrogated by nurses or other healthcare techni-
cians. Only 18% of physiotherapists are non-dedi-
cated, but belong to physical medicine and rehabili-
tation or other divisions (Figure 26). 
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Figure 18. - Distribution of dedicated physicians in cardiac rehabilitation units.

Figure 19. - Distribution of physicians in cardiac rehabilitation units according to their professional labor contract. 
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Figure 20. - Medical specializations of physicians engaged in cardiac rehabilitation teams. 

Figure 21. - Postgraduate specialization schools of training fellows attending teaching rehabilitation units.



190

R. TRAMARIN ET AL.

Figure 22. - Medical duty services or on-call medical availability for in-hospital cardiac rehabilitation programs. 
Legend: na = not available data; ECD = Emergency Care Department. 

Figure 23. - Distribution of nurses across cardiac rehabilitation units. 
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Figure 24. - Distribution of nurses across cardiac rehabilitation units according to their professional full-time or sessional labor contract. The clear sec-
tion of the pie shows the percentage of units without nurses in their team.

Figure 25. - Distribution of physiotherapists across cardiac rehabilitation units. 
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Figure 26. - Distribution of physiotherapists across cardiac rehabilitation units according to their professional full-time or sessional labor contract.
The clear section of the pie shows the percentage of programs in which physiotherapists are not involved.

Figure 27. - Distribution of psychologists across cardiac rehabilitation units. The mean, SD and mode are referred to all 165 centers.
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Figure 29. - Distribution of dietitians across cardiac rehabilitation units according to their professional full-time or sessional labor contract. The clear
section of the pie shows the percentage of units in which a dietitian is not present.

Figure 28. - Distribution of psychologists across cardiac rehabilitation units according to their professional full-time or sessional labor contract. Mean,
SD and mode are referred to 122 units providing psychology activities. The clear section of the pie shows the percentage of programs in which psy-
chologists are not part of the multi-professional rehabilitation team.
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Figure 34 compares the composition of multi-
professional CR teams in public and privately-
owned organizations, independently of the CR set-
ting. In private rehabilitation facilities the total num-
ber of employees exceeds that in public organiza-
tions (1,631 vs. 1,391, 53.9% vs. 46.1% respective-
ly). In particular, the number of nurses, physiothera-
pists, psychologists and rehabilitation technicians is
slightly superior in private facilities.

Figures 35-37 compare the multi-professional CR
team composition in public vs. private organizations
for inpatient, day hospital and outpatient settings. 

Finally, Figure 38 shows the number of beds per
member of the rehabilitation team for all 103 units
providing inpatient rehabilitation programs, differ-
entiating public and private organizations. 

Programs
Phase II CR programs are provided in 67.9% of

cases in residential (inpatient) and in 60.6% of cas-
es in outpatient (day-hospital and ambulatory) set-
tings. Seventeen CR services (10.3%) offer phase II
home based programs, 7 (4.2%) with, and 10 (6.1%)
without telemetric surveillance. Phase III programs
are offered on an ambulatory outpatient basis in 94
(56.4%) centers and directly at home with telecare
supervision in 9 centers (4.8%) and without in 13
centers (7.3%). Finally, long term maintenance pro-
grams are provided by 42.4% of CR services. 

Considering the accessibility to CR programs,
the waiting time between the referral date of pa-
tients from the cardiology or cardiac surgery unit to

Currently 184 psychologists work in 122
(74%) of the 165 Italian CR units: in these units
the mean number of psychologists is 1.5±0.8. In
most cases (48%) there is a single psychologist, in
17% 2, in 7% 3 and in 2% 4 (Figure 27, 28). Twen-
ty-one percent of the psychologists are full-time
and an equal percentage is dedicated part-time to
CR. Approximately 60% are sessional profession-
als, non-dedicated to CR, being on the staff of oth-
er services. In 30% of cases they contribute less
than 25% of their time to CR programs, in 20% of
cases the time devoted to CR is 26-50%. 

A dietitian is part of the multi-professional team
in 62% of CR units. In 17.6% of cases the dietitian
is full-time dedicated to the CR unit, in 21% the col-
laboration is on a sessional basis (Figure 29). 

Eighty healthcare technicians, including occu-
pational therapists, trainers, sonographers and edu-
cators, participate in the multi-professional team in
38 (23%) of CR units. In this restricted number of
facilities the mean number of rehabilitation techni-
cians is 2.5±1.6 (Figures 30, 31). 

At the moment 3,022 health professionals
work in 165 Italian CR units: as a whole, the mul-
ti-professional teams include 656 physicians,
1,509 nurses, 462 physiotherapists, 184 psycholo-
gists, 102 dietitians, 80 rehabilitation technicians,
and 29 other professional figures (Figure 32). The
overall composition of CR personnel is reported in
Figure 33. In addition, 515 nursing auxiliaries are
present. 

Figure 30. - Distribution of technicians across cardiac rehabilitation units. The clear section of the pie shows the percentage of units without rehabilitation
technicians in their team.



195

ITALIAN SURVEY ON CARDIAC REHABILITATION - 2008

Figure 31. - Distribution of technicians across cardiac rehabilitation units according to their professional full-time or sessional labor contract.
Mean, SD and mode are referred to 38 units with at least one technician in their staff.

Figure 32. - The multi-professional staffing of cardiac rehabilitation in Italy.
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Figure 34. - Composition and percentage distribution of multi-professional cardiac rehabilitation teams in public and privately owned units.

Figure 33. - Overall composition of “cardiac rehabilitation personnel”. In addition, 515 nursing auxiliaries should be considered.
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Figure 35. - Multi-professional cardiac rehabilitation team composition in 103 inpatient units and staffing comparison between privately owned and
public providers.

Figure 36. - Multi-professional cardiac rehabilitation team composition in 18 day-hospital based units and staffing comparison between privately
owned and public providers. 
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Figure 38. - Comparison of cardiac rehabilitation staffing in privately owned and public inpatient centers normalized per number of beds.

Figure 37. - Multi-professional cardiac rehabilitation team composition in 33 outpatient ambulatory units and staffing comparison between privately
owned and public providers.
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Table 3. - Duration of cardiac rehabilitation programs in residential inhospital and outpatient ambulatory units. Data
refer to all 2,281 patients discharged or at the end of their outpatient program during the 2-week survey. 
LOS= length of stay.

admission to the CR program is 2.5 days for inpa-
tient programs (range 0-20 days), 3.1 days for day-
hospital programs (range 0-30 days) and 4.1 days
(range 0-60) for outpatient programs.

The analysis of the 2,281 patients surveyed
shows that the mean length of stay for inpatient CR
programs is 18.5±10.2 days (range 1-133, mode 15),
and for day-hospital programs 23.7±15.3 days
(range 1-140, mode 10). For ambulatory CR the
mean duration of programs, involving on average
14.5 accesses, was 87.7 days (Table 3). 

The indications for admission to CR programs
are reported in Figure 39. Approximately two thirds
of patients enter in a rehabilitation program after
cardiac surgery: namely, 30.1% after coronary

surgery, 15.8% after valvular surgery, 7.5% after
combined coronary and valvular surgery, and 2.4%
after thoracic aorta surgery. The admission rate is
8.8% for patients after acute coronary syndromes,
14.2% for patients after percutaneous revasculariza-
tion and 1.8% for patients with stable angina. Heart
failure represents 12.5% of current indications to
CR, chronic peripheral artery disease only 1%. Oth-
er conditions including heart transplantation, adult
congenital disease surgery, and cardiovascular very-
high-risk represent 5.8% of CR indications.

Of the 2,281 surveyed patients 1,677 (73.5%)
were males and 604 (26.5%) females. The mean age
was 67±10.5 years, range 15-107, and the “over 70s”
represented 40.8% of the entire population of cardiac
patients admitted to CR programs (Figure 40). 

Figure 39. - Indications for admission to cardiac rehabilitation programs. 
Legend: CA = coronary artery surgery; VA = valvular surgery; TAo = thoracic aorta surgery; ACS = acute coronary syndromes; PTCA = percutaneous
coronary angioplasty; CHF = chronic heart failure; CPD = chronic peripheral artery disease. 
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Figure 40. - Age distribution per decade of patients admitted to cardiac rehabilitation programs. 

In accordance with the study design, the analy-
sis of data on the 2,281 surveyed patients regarding
clinical characteristics, risk profile, contents of the
rehabilitation program in terms of diagnostic proce-
dures, exercise and educational programs, treat-
ments and follow-up strategies, is ongoing. The re-
sults of this analysis and evaluation will be the ob-
ject of future publications.

Discussion

ISYDE-2008 provides a detailed snapshot of
current CR activities in Italy and an update on CR
units with respect to the previous surveys carried out
by the IACPR-GICR in 1996 and 2001. In addition,
it offers to cardiologists and cardiac surgeons, to na-
tional and local health care providers, policy makers
and consumers useful data on the number, territorial
distribution, settings, functional integration with
acute care facilities, multi-professional character,
staffing and activities of CR units. 

The online web-based data collection and its
user-friendly design with smart multiple choice
items and jump menus in order to reduce the risk of
confounding answers, favored the participation of
the large majority of Italian CR units (87%). Con-
sidering the low rate of missing centers and that the
number of beds in the non-participating units did
not exceed 4.5% of the surveyed CR beds, the data
reported in this survey can be considered truly rep-
resentative of the current status of CR in Italy. 

Taken together, in the last twelve years, there
was a significant increase of CR centers in almost all
Italian regions. Nevertheless striking differences
still exist in the regional distribution of CR facilities
both in terms of number and setting. The number of
inhabitants per CR unit is four times higher in
Sardegna than in Lombardy, and in 3 regions there
is not a single inpatient program. Different reasons
might explain such discrepancies. First of all, the
north-to-south macro-area gradient reflects different
socio-economical conditions and different phases of
the cardiac care network implementation. Indeed,
even in southern Italy the rate of increase in new CR
units over the last 8 years has been greatly superior
to that of coronary care units. Furthermore the wide
variability in CR in the same macro-area is also ac-
counted for by differences in local health policies
and priorities of the region-based Italian healthcare
system.

Privately-owned organizations participate to a
marked degree in the offer of Italian CR programs
and their activity seems more oriented to inpatient
programs. On the contrary, despite the fact that almost
all public and healthcare providers operate with com-
mon rules, according to the regional public health ac-
creditation and funding system, two thirds of outpa-
tient CR programs are run by public institutions. 

The current progessive extension of comprehen-
sive CR indications to a variety of chronic conditions
including advanced chronic heart failure has promot-
ed the development of several inpatient units with
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sub-intensive care areas with beds fully equipped for
ECG, respiration, non-invasive and/or invasive he-
modynamic monitoring and ventilation support. In-
terestingly two thirds of these sub-intensive-care beds
are located in privately-owned centers, contrasting
the general perception of a prevailing preference of
private hospitals for healthcare activities addressed to
diseases with a lower degree of complexity. 

At present, inpatient CR represents a substantial
component of the inhospital national cardiology care
network: the number of beds dedicated to CR pro-
grams exceeds the number of cardiac surgery beds and,
considering the non-surgical area, more than 1 bed out
of 5 are located in CR units. As far as semi-residential
programs are concerned, one third of day-hospital units
in the heart care area are dedicated to CR. Also con-
cerning the availability of CR beds there is a wide re-
gional variability: in four regions the number of inhab-
itants per bed is even lower for CR than for coronary
care units and in northern Italy the number of beds per
100,000 inhabitants is more than threefold that of
southern Italy. But again, looking at the variability
within each macro-area, the observed discrepancies are
not due only to socio-economic differences, but large-
ly to different regional healthcare strategies. 

In Italy the last 1998 national guidelines for the
organization of rehabilitation services were basical-
ly oriented to the process of care in physical medi-
cine and rehabilitation, traditionally focused mainly
on neurologic and orthopedic patients and aimed
primarily at the management and reduction of phys-
ical disability. Thus the structural and organization-
al accreditation standards, as well as staffing, and
even professional tools, clinical records, documents,
and lexicon of all rehabilitation branches are to
some extent aligned to the physical medicine and re-
habilitation viewpoint. Consequently in some re-
gional healthcare plans the provision of CR services
is within the rehabilitation area, with no acknowl-
edgment of the specificity of CR as a standard of
care for patients with cardiovascular disease. 

Nevertheless, according to the data of the
ISYDE-2008, in the “real word” the positioning of
CR services in the heart care network is clear. De-
spite the fact that 17% of CR units are part of gener-
al rehabilitation departments, most CR services are
located in cardiology units and directed by cardiolo-
gists. Only 5% of CR services are sections of a phys-
ical medicine and rehabilitation division, and only
2% are directed by specialists in physiatry (while an-
other 10% are directed by other specialists).

In addition, 78% of CR-dedicated physicians are
cardiologists and medical duties for inpatient CR
units are largely catered for by cardiologists. 

Looking at the composition of multi-profes-
sional teams, the majority of nurses and physiother-
apists are full-time dedicated to CR. Surprisingly,
despite the current guidelines and recommendations
on CR and secondary prevention, in a still signifi-
cant number of programs (16%) physical training is
not provided or supervised by physiotherapists.
Similarly, the absence of psychologists and dieti-
cians in almost one third of units signals an impor-
tant warning alarm on the reliability and thorough-

ness of the comprehensive risk assessment and
management as well as on the tailored nature of in-
terventions in CR programs. It is likely, therefore,
that a portion of Italian cardiac patients undergoing
CR are receiving less benefits than expected. These
discrepancies vis-à-vis current national and interna-
tional CR guidelines could be partly accounted for
by the fact that in some regional systems for
provider accreditation, psychologists, dietitians, ed-
ucators and other professions are indeed not for-
mally included in the rehabilitation team. 

More than half of the people working in CR in
Italy are employed in privately-owned organiza-
tions. For outpatient programs, the number of mem-
bers of a rehabilitation team is approximately the
same in public and private facilities, but for inpa-
tient programs the ratio of beds/physicians, nurses,
and other professionals shows a higher commitment
of public providers. In this respect we believe that
inadequacies of key staff should be the object of
specific standard of care definitions and accredita-
tion monitoring by regional health care authorities.

In any case, independently of the staffing di-
mension, the ongoing data analysis on the 2,281 pa-
tients surveyed will provide information on the core
components of CR programs.

Despite regional discrepancies in CR provision,
the waiting lists for admission to CR programs are
acceptable. Most likely the referral of cardiac pa-
tients to CR units is planned at local level on the ba-
sis of locally defined selection criteria. 

The duration of CR programs, both residential
and outpatient, seems short with respect to guide-
line recommendations, much shorter than the 12-
week programs reimbursed since 2006 by
Medicare. The maximal length of stay for inpatient
CR programs has been defined by most regional
healthcare agencies: this is likely the driving force
in explaining the short duration of phase II rehabil-
itation which, in most of cases, is not followed by a
structured phase III outpatient program. 

Our study confirms striking gender differences
in referral to CR programs, and the disparity we
found with the low proportion of women (26.5%)
enrolled in CR programs is consistent with findings
from previous studies [17,18]: the reasons for these
observed gender related differences in referral rate
and in cardiovascular disease management during
CR are the object of the ongoing analysis of clinical
data of ISYDE-2008 patients. 

Elderly patients are at high risk of disability
after a coronary event or hospitalization. Despite
an increased severity of the risk profile of patients
undergoing cardiac surgery, operative mortality is
declining due to increased experience over time in
operating on high risk patients and to the im-
provement of surgical strategies [19,20]. For these
reasons the number of patients at high risk of ad-
verse outcome and with special-care requirements
after discharge is increasing: more than half of pa-
tients eligible for CR programs are older than 65
years. In fact in our survey 59% of patients admit-
ted to CR are over 65 years of age and 25% are
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older than 75. Arguably, the high proportion of in-
patient CR programs, mainly in regions with high-
er availability of cardiac surgery units, might be in
answer to the need for a more efficient, compre-
hensive care process tailored to this growing, old-
er and high-risk category of patients [20-22], who
are frequently disabled, dependent and hampered
by post-discharge organization and social depriva-
tion problems.

Currently cardiac surgery remains the first indi-
cation for CR. With respect to the previous 2001 na-
tional survey there has been a noteworthy increase
in the referral rate after PTCA and for heart failure.
Nevertheless, the low referral rate after acute coro-
nary syndromes and stable coronary heart disease
poses the problem of the overall underuse of CR
due not only to inadequate public health expendi-
ture allocated to CR and prevention programs, and
to geographic limitations of accessibility to pro-
gram sites, but also to limitations of attitude on the
part of the cardiological community, still steadily
focused on acute and interventional domains of car-
diovascular disease management. 
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See Appendix 2.

Appendix 2

List of participating cardiac rehabilitation centers
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