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Background: Prevalence of metabolic syndrome (MS) in the clinical practice is still debated, due to 
different diagnostic criteria, target populations and clinical settings. Thus, the main purposes of the study 
were: (I) to evaluate prevalence of MS; (II) to estimate prevalence of additional cardiovascular (CV) risk 
factors and concomitant conditions in patients with MS followed by general practitioners (GPs) in Italy.
Methods: GPs from three different macro-areas were asked to evaluate the first and the last three 
outpatients, consecutively seen during 20 consecutive weeks in 2007, whatever the reason for clinical 
consultation. MS was defined according to Adult Treatment Panel (ATP) III definition. Clinical data were 
collected locally and centrally analysed.
Results: The overall population sample included 4,513 outpatients, among which 1,574 (34.9%) from 
Regione Lazio, 1,498 (33.2%) from Regione Piemonte, and 1,441 (31.9%) from Regione Umbria. The 
population analysis included 4,418 (97.9%) adult outpatients [52.1% females, (mean age, 58.0±11.8 years); 
mean body mass index (BMI), 26.7±4.7 kg/m2]. MS was diagnosed in 1,456 (33.0%) outpatients. High-
normal blood pressure (BP) was the most common risk factor for MS (n=1,382; 94.9%), followed by 
abdominal obesity (n=1,229; 84.4%), hypertriglyceridemia (n=1,032; 70.9%), abnormal fasting glucose 
(n=819; 56.3%) and low high-density lipoprotein (HDL) cholesterol levels (n=730; 50.1%).
Conclusions: Using this sample of outpatients followed by GPs in Italy, our study reports a relatively high 
prevalence of MS and a high prevalence of associated CV and metabolic risk factors in patients with than in 
those without MS.
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Introduction

Metabolic syndrome (MS) is a complex clinical condition, 
characterized by the concomitant presence in the same 
individuals of multiple metabolic and cardiovascular (CV) 
risk factors, including high-normal blood pressure (BP), 
abdominal obesity, lipid abnormalities [low levels of high-
density lipoprotein (HDL) cholesterol and high levels 
of triglycerides], insulin resistance and impaired fasting 
glucose tolerance (1). Following this initial definition, 
other additional features have been proposed to better 
define patients with MS, among which subclinical pro-
inflammatory and pro-thrombotic states have been 
frequently associated with other metabolic abnormalities 
observed in these patients (2-5).

Due to its multifactorial pathogenesis and different 
clinical presentations, the prevalence of MS and its potential 
impact on global CV risk assessment are still debated 
(6-10). Particularly, the thresholds for pharmacological 
and non-pharmacological treatment initiation are quite 
heterogeneous, thus reflecting not uniform diagnostic and 
therapeutic approaches by physicians involved in the clinical 
management of these high risk individuals. In addition, 
the most recent sets of European guidelines tended to 
downgrade the clinical relevance of the syndrome (11,12), 
further contributing to generate misperception of the 
potential clinical and educational relevance of MS in terms 
of primary prevention in a setting of real life.

Despite these concerns, in fact, it is out of question 
the potential clinical impact of this “easy to detect” 
clinical condition, in order to early intercept and 
promptly treat those patients at high risk of developing 
sustained hypertension, diabetes, obesity or atherogenic 
dyslipidaemia (13). In this view, the presence of MS 
is associated with a 9-fold increased risk of developing 
major CV events (14) and mostly a 5-fold increased risk of 
developing diabetes (15). Thus, educational and therapeutic 
interventions aimed at properly identifying these high risk 
individuals may contribute to reduce the burden of CV 
diseases in the general population (16-18).

On the basis of these considerations, the Osservatorio 
Regionale sulla Sindrome Metabolica (ORSA) study was 
designed as a pilot experience to investigate the prevalence 
of MS in a setting of real practice in Italy. The primary 
aims of this survey were to evaluate prevalence of MS, and 
to estimate prevalence of additional CV risk factors and 
concomitant conditions in patients with MS followed by 
general practitioners (GPs) in Italy.

Methods

Methodology of the study

The ORSA study is an observational, non-interventional, 
cross-sectional study designed to evaluate the prevalence 
of MS and associated CV risk factors among outpatients 
followed by GPs operating in the setting of real life in Italy.

The study conformed to the Declaration of Helsinki 
and its subsequent modifications, was approved by the 
reference Ethical Committee of each participating 
physician. The confidentiality of the data was carefully 
and strictly protected. Written consent to participate to 
the program was obtained by all involved physicians and 
patients. Confidentiality on demographic and clinical data 
of individual patients was carefully preserved.

Physicians’ recruitment

Physicians’ recruitment was carried out in 2007. Involved 
GPs were randomly selected from a community of 
physicians, who shared some specific features: (I) experience 
in data collection and clinical case report form (CRF) 
compilation; (II) a routine practice of at least 60 patients 
per week, on average; (III) professional expertise in the 
clinical management of patients with CV and/or metabolic 
abnormalities. These GPs were distributed in three main 
areas throughout the Italian territory (Regione Piemonte, 
Regione Lazio, and Regione Umbria). These areas have 
been arbitrarily identified from the scientific committee on 
the basis of the accessibility and clinical experience of the 
corresponding reference centers (Rome, Turin, Perugia), as 
well as on the basis of the availability of GPs who have pre-
specified professional and clinical skills.

Physicians were invited to participate in a pilot 
observational study, aimed at evaluating prevalence of 
MS and associated CV risk factors in their outpatients’ 
population. Acceptance of this initial invitation placed 
physicians under no obligation, and physicians were entitled 
to drop out of the survey at any stage.

Written invitations were forwarded in a sizable 
number to ensure a sufficient representativity of the study 
population sample in their own areas, and to achieve 
this target within a period of approximately 3-4 weeks. 
Following their acceptance, involved physicians were asked 
to report clinical data extracted from their clinical records. 
These data were referred to the first or the last three 
consecutive adult Caucasian outpatients aged more than 
30 years, whatever the reason they referred to their own 
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attending physicians.
The entire data collection was completed by participants 

on-site and the completed CRFs were then delivered to 
the Data Collection Centre. Physicians who completed 
the program did not receive any compensation for their 
participation.

Data collection

Data collection included medical history and physical 
examination, anthropometric and clinical parameters, 
concomitant CV risk factors, current therapy for hypertension, 
dyslipidaemia, diabetes and other CV diseases, as well as 
any concomitant medications.

Based on anthropometric data, calculation was made of 
body mass index (BMI) that was expressed as body weight 
in kilograms divided by body surface in squared metres. 
Clinic systolic and diastolic BP levels, serum lipids, blood 
glucose and glycosylated haemoglobin (Hbc1A) levels were 
extracted, when available, from available clinical records 
and generally not exceeding 3 months before observation.

Clinical data were collected into a specific CRF, in 
which physicians reported presence or absence of different 
MS criteria, their absolute values and other metabolic and 
clinical parameters, if available, including CV and metabolic 
risk factors. With the only exception of anthropometric and 
BP data, all parameters reported in the CRF were derived 
from the GPs clinical databases, if available, and were not 
measured at the time of the observation.

Data analysis

Available data were locally collected and centrally 
analysed. Normal and abnormal values of different clinic 
and metabolic parameters were reported in a separate 
addendum, made available for involved GPs, and indicated 
as MS criteria in the CRF.

MS was defined according to Adult Treatment Panel (ATP) 
III definition (19). In particular, the following diagnostic 
criteria were adopted: BP ≥130/85 mmHg; HDL cholesterol 
<40 mg/dL in male and <50 mg/dL in female subjects; 
triglycerides ≥150 mg/dL; fasting glucose ≥110 mg/dL; waist 
circumference >102 cm in males and >88 cm in females (19).

Statistical analysis

All data were entered into Microsoft Excel for Windows 
(Microsoft Excel, Microsoft Corp, Redmond, Wash). 

Continuous variables were expressed as mean ± standard 
deviation and compared by a Chi-square test. Discrete 
variables were expressed as percentages and compared by 
Pearson’s Chi-square test. Because of the relatively small 
sample size, the comparisons were considered relevant for 
P<0.05.

Results

Selection of population sample

As shown in Figure 1, from an original sample of 4,513 
individual outpatients, 95 (2.1%) records were omitted 
from analysis because of missing or partial clinical data and/
or protocol violation (age criterion). Thus, we included 
an overall population sample of 4,418 outpatients [2,302 
females, (mean age, 50.8±11.8 years); BMI, 26.7±4.7 kg/m2), 
which represents 83.7% of the original population sample 
was included in the present analysis. This sample was 
equally distributed into three main areas: 1,574 (34.9%) 
outpatients from Regione Lazio, 1,498 (33.2%) from 
Regione Piemonte, and 1,441 (31.9%) from Regione 
Umbria.

The main reason for medical visit was follow-up of 
chronic disease (55.5%), followed by acute illness (13.0%), 
administrative reasons (10.9%), prevention of disease 
(9.7%), new onset of signs or symptoms (4.5%), and other 
unspecified reasons (5.3%).

Anthropometric and clinical parameters in the overall 
population sample

General characteristics of study population are reported 
in Table 1. No significant difference was found between 

Overall population sample 
n=4,513 (100.0)

Included population sample 
n=4,418 (97.8)

Protocol violation 
n=97 (2.1)

Regione Lazio
n=1,574 (34.9)

Regione Piemonte
n=1,498 (33.2)

Regione Umbria
n=1,441 (31.9)

Figure 1 Flow chart for the selection of study population.
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Table 1 General characteristics of the overall study population, stratified for gender groups

General characteristics Overall [n (%)] Males [n (%)] Females [n (%)]

Outpatients 4,418 (100.0) 2,116 (47.9) 2,302 (52.1)

Age

<65 years 2,812 (63.6) 1,295 (61.2) 1,517 (66.9)

≥65 years 1,606 (36.4) 821 (38.8) 785 (34.1)

Family history of hypertension 2,436 (55.1) 1,146 (54.2) 1,290 (56.0)

Family history of diabetes 1,220 (27.6) 588 (27.8) 632 (27.5)

Family history of coronary disease 1,111 (25.1) 522 (24.7) 589 (25.6)

Overweight 1,777 (40.2) 1,067 (48.0) 761 (33.1)

Obesity 989 (22.4) 492 (23.3) 497 (21.6)

Smoking 947 (21.4) 492 (23.3) 455 (19.8)

Criteria for metabolic syndrome (type)

Abdominal obesity 2,079 (47.1) 849 (40.1) 1,230 (53.4)

High-normal blood pressure 2,955 (66.9) 1,545 (73.0) 1,410 (61.3)

Hypertriglyceridemia 1,484 (33.6) 848 (40.1) 636 (27.6)

Fasting glucose 1,058 (23.9) 614 (29.0) 444 (19.3)

HDL cholesterol 1,000 (22.6) 398 (18.8) 602 (26.2)

HDL, high-density lipoprotein.

the two gender groups regarding age, family history of 
hypertension, diabetes and coronary artery disease, smoking 
and obesity, though male individuals showed significantly 
higher prevalence of overweight.

Metabolic parameters in the overall population sample

Prevalence of MS is illustrated in Figure 2. MS was found 
in 1,456 (33.0%) outpatients out of 2,962 (67.0%). In 
particular, 806 (18.2%) outpatients showed three diagnostic 
criteria for MS, 476 (10.8%) four criteria and 174 (3.9%) 

five criteria, without relevant differences between gender 
groups.

Distribution of different diagnostic criteria for MS 
is illustrated in Figure 3. High-normal BP was the most 
common risk factor (n=1,382; 94.9%), followed by 
abdominal obesity (n=1,229; 84.4%), hypertriglyceridemia 
(n=1,032; 70.9%), abnormal fasting glucose (n=819; 56.3%) 
and low HDL cholesterol levels (n=730; 50.1%). Of note, 
male’s individuals have higher prevalence of high-normal 

Figure 2 Prevalence of different diagnostic criteria for MS in the 
overall population. MS, metabolic syndrome.

Figure 3 Distribution of different diagnostic criteria for MS in the 
overall population. * HDL cholesterol <40 mg/dL in male and <50 
mg/dL in female subjects. BP, blood pressure; HDL, high-density 
lipoprotein; MS, metabolic syndrome.
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BP levels, hypertriglyceridemia and impaired fasting 
glucose than female individuals, who have higher prevalence 
abdominal obesity and lower levels of HDL cholesterol 
than the former ones.

Anthropometric, clinical and metabolic parameters of 
outpatients with compared with those without MS are 
reported in Table 2. Patients with MS were older and more 
frequently male compared with those without MS. As 
expected, those outpatients with MS have higher levels 
of BMI, waist circumference, systolic/diastolic BP levels, 
triglycerides, fasting glucose, and post-prandial (2 h) 
glucose than patients without MS. They also showed lower 
levels of HDL cholesterol, as well as higher levels of total 
and LDL cholesterol (P<0.001 for all comparisons) than 
patients without MS.

Among different clinical parameters and various risk 
factors for MS, male gender, weight-related parameters 

(waist circumference and presence of obesity), high levels of 
triglycerides, fasting glucose and systolic BP, as well as low 
levels of HDL cholesterol were significantly related to an 
increased risk of having MS (Table 3).

Clinical and metabolic parameters in outpatients with 
metabolic syndrome (MS)

No significant differences were found with regard to family 
history of hypertension, diabetes and coronary artery 
disease between male and female patients with MS. As 
observed in the overall population sample, male’s individuals 
with MS have higher prevalence of high-normal BP levels, 
hypertriglyceridemia and impaired fasting glucose than 
female individuals with MS, who have higher prevalence 
abdominal obesity and lower levels of HDL cholesterol 
than the former ones.

Table 2 General characteristics of the overall study population, stratified for the presence or absence of MS

Clinical parameters Overall population Metabolic syndrome No metabolic syndrome 

Outpatients [n (%)] 4,418 (100.0) 1,456 (33.0) 2,962 (67.0)*

Female individuals [n (%)] 2,302 (52.1) 735 (31.9) 1,567 (68.1)*

Age (years) 58.0±11.8 61.5±9.3 56.3±12.6*

Height (cm) 166.6±9.0 166.4±9.4 166.7±8.7

Weight (kg) 74.8±15.0 82.7±15.2 71.0±13.3*

BMI (kg/m2) 26.7±4.7 29.8±4.7 25.4±4.0*

Waist circumference (cm) 95.6±13.6 104.6±12.2 91.1±12.0*

Normal weight [n (%)] 1,652 (37.4) 178 (12.2) 1,474 (49.8)*

Overweight [n (%)] 1,777 (40.2) 644 (44.2) 1,133 (38.3)*

Obesity [n (%)] 989 (22.4) 634 (43.5) 355 (12.0)*

Smoking [n (%)] 947 (21.4) 282 (19.4) 665 (22.8)

Family history of hypertension 1,925 (43.6) 699 (48.0) 1,226 (41.4)

Family history of diabetes 955 (21.6) 425 (29.2) 530 (17.9)*

Family history of cardiovascular disease 938 (21.2) 340 (23.3) 598 (21.2)

Systolic BP (mmHg) 129.8±13.9 136.3±13.0 126.6±13.2*

Diastolic BP (mmHg) 79.4±8.1 82.2±7.9 78.1±7.9*

Triglycerides (mg/dL) 140.0±74.5 186.7±84.3 117.0±56.4*

HDL cholesterol (mg/dL) 55.0±16.2 47.5±16.1 58.7±15.0*

LDL cholesterol (mg/dL) 131.1±35.6 133.0±37.7 130.1±34.5°

Total cholesterol (mg/dL) 212.9±40.0 216.5±42.7 211.1±38.0*

Fasting glucose (mg/dL) 100.8±26.3 116.3±34.6 93.1±16.4*

Post-prandial (2-h) glucose (mg/dL) 119.9±35.2 137.4±39.6 109.5±27.4*

*, P<0.0001; °, P<0.005 compared with patients with metabolic syndrome. MS, metabolic syndrome; BMI, body mass index; BP, 

blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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When available, patients with MS showed normal renal 
parameters (creatinine, 0.9±0.4 mg/dL and BUN, 28.5± 
21.3 mg/dL) with relatively low levels of plasma electrolytes 
(sodium, 105.2±60.7 mEq/L and potassium, 3.4±1.9 mEq/L);  
in particular, serum uric acid was within normal ranges 
(4.4±2.7 mg/dL) in MS patients (data not shown).

Associated clinical conditions tended to be more 
frequently reported in male than in female’s outpatients 
with MS. In particular, history of coronary artery disease 
(also including previous myocardial infarction, angina 
pectoris and coronary revascularization) was more 
frequently reported in males than in females, as well as 
cerebrovascular and peripheral artery diseases. Of note, no 
significant differences were observed in terms of prevalence 
of diabetes mellitus between two gender groups. Prevalence 
of renal disease and heart failure was marginal, though 
higher in male than in female outpatients with MS.

Pharmacological and non-pharmacological treatment

The majority of MS outpatients (n=1,341; 92.1%) received 

at least one drug for either hypertension, dyslipidaemia or 
diabetes mellitus. In particular, BP-lowering therapy was the 
most commonly prescribed pharmacological treatment in 
this population of adult outpatients with MS, particularly in 
males than in females (73% vs. 80%, respectively). Among 
different antihypertensive drug classes, ACE inhibitors 
were the most frequently used, mostly in males, followed by 
diuretics (31.3%), angiotensin receptor blockers (25.4%), 
beta-blockers (21.8%), calcium-channel blockers (19.5%) 
and other drug classes (4.9%). With the only exception 
of ARBs and beta-blockers, all the remaining drug classes 
were more frequently prescribed in male than in female 
outpatients with MS.

Lipid-lowering therapy was prescribed in about 72% of 
adult outpatients with MS included in this study. Of note, 
about 40% were treated with non-pharmacological therapy 
(e.g., diet) and about 32% with statins. Lower proportions 
of patients with MS received a lipid-lowering therapy based 
on either fibrates (3.7%) or ω-3 (5.2%). While females with 
MS received more frequently non pharmacological therapy, 
males with MS were more often treated with lipid-lowering 
drugs.

Glucose-lowering therapy was prescribed in about 42% 
of adult outpatients with MS included in this study. In 
particular, about 19% of outpatients with MS were treated 
with non-pharmacological therapy (e.g., diet) whereas about 
26% received oral glucose-lowering agents and about 5% 
received insulin therapy. Males subjects with MS were more 
frequently treated, both with pharmacological and non-
pharmacological treatment, than female’s subjects with MS.

Discussion

The present manuscript reports the main findings of a pilot 
observational study, aimed at evaluating the prevalence of 
MS and associated CV risk factors, as well as concomitant 
clinical conditions in a relatively large population sample 
of adult outpatients, who were followed in a setting of real 
life in Italy. The results of this analysis may have relevance 
for the clinical management of patients with metabolic 
abnormalities, since they confirmed a relatively high 
prevalence of MS, suggesting the need for implementing 
both  pharmacologica l  and non-pharmacologica l 
interventions in order to reduce the risk of CV and 
metabolic complications in these high risk individuals. 
Among the various data made available by this analysis, 
some specific aspects deserve discussion.

First of all, this study represents the first experience 

Table 3 Chi-square test for risk factors for the presence of MS in 
the overall population

Factors Chi-square test P

Gender (M/F) 183.91 <0.0001

Family history of hypertension 

(years/n)

3.61 0.0574

Family history of diabetes (years/n) 2.81 0.0937

Family history of cardiovascular 

disease (years/n)

0.26 0.6067

Obesity 0.02 0.8788

Overweight 0.90 0.3430

Antihypertensive therapy 76.42 <0.0001

Age 1.67 0.1964

Waist circumference 161.47 <0.0001

Total cholesterol 0.55 0.4565

Triglycerides 196.05 <0.0001

HDL cholesterol 73.89 <0.0001

LDL cholesterol 0.11 0.7366

Fasting glucose 192.4 <0.0001

Systolic BP 18.2 <0.0001

Diastolic BP 0.43 0.0112

MS, metabolic syndrome; BP, blood pressure; HDL, high-

density lipoprotein; LDL, low-density lipoprotein.
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aimed at systematically evaluating the absolute prevalence of 
MS in adult outpatients from different macro-areas in Italy, 
reporting that about one third of the patients showed MS. 
Similar proportion was found in a previous study by Miccoli 
et al. (20), which adopted the same diagnostic criteria to an 
adult general population from the area of Lucca. In both 
studies, MS prevalence progressively increased with ageing, 
ranging from 3-5% in subjects aged 20-29 years to 25-30% 
in subjects aged 65-70 years or older. In particular, we found 
that 34% of female and about 39% of male subjects aged 
65 years or older have MS, thus confirming the importance 
of improving strategies for effective CV risk prevention also 
in the elderly population (21).

In our sample, only a minority of subjects (16.5%) 
did not show any relevant metabolic risk factors, having 
50% of these patients at least one or two criteria and the 
remaining 33.5% three or more criteria for the diagnosis 
of MS. Among these factors, high BP levels represent 
the most common CV risk factor, followed by abdominal 
obesity, hypertriglyceridemia, impaired fasting glucose and 
low HDL cholesterol levels. Similar distribution was also 
observed in a recent study performed in more than 52,000 
hypertensive patients, included in observational studies 
made available between 2000 and 2005 (22).

In the present analysis, BP levels were within the high-
normal ranges, both for the systolic and for the diastolic BP, 
without relevant differences between two gender groups. 
Similar findings were also reported in another longitudinal 
survey, performed in 2006, in which 1,078 physicians 
collected data of 9,904 outpatients, among which 3,219 
(32.5%) were residents in Northern, 3,652 (36.9%) in 
Central and 3,033 (30.6%) in Southern Regions of Italy (23). 
Among these patients, hypertension represents the most 
common CV risk factors, followed by hypercholesterolemia, 
obesity and diabetes (23). Even in this case, however, 
prevalence of MS was not assessed.

As observed in previous studies (22,23), the large 
majority of the outpatients received an antihypertensive 
drug treatment (80%). In particular, those outpatients with 
MS have significantly higher levels of systolic/diastolic BP 
level, despite they received significantly more BP-lowering 
drugs, than patients without MS, mostly including those 
drugs able to counteract the abnormal activation of renin-
angiotensin system (i.e., ACE inhibitors and angiotensin 
receptors blockers).

Observed prevalence of concomitant clinical conditions 
was also relatively frequent in this population sample. 
About 58% of the patients had previous CV events and 

42% of these patients had at least one previous CV 
event. Among these, coronary artery disease, including 
previous myocardial infarction, angina and coronary 
revascularization, was the most frequent concomitant 
clinical condition, particularly in male individuals, followed 
by cerebrovascular, peripheral and renal diseases. Of note, 
30% of the patients also had a concomitant diagnosis of 
diabetes mellitus. All these conditions further increased the 
risk of developing CV complications, thus highlighting the 
need for properly identifying patients with MS in a setting 
of real life, and for adopting effective and well tolerated 
therapeutic strategies for achieving better CV prevention.

Potential limitations 

Some potential limitations should be acknowledged. The 
present study is based on a cross-sectional, descriptive 
survey and, as such, it can only identify associations, but 
it cannot provide insights on causation. In view of the 
relatively small sample size of our study, even the possibility 
of sampling bias has to be considered, although proven 
methods were applied to avoid this. The relatively small 
sample size and different distribution of involved physicians 
in three macro-areas may also mean that the views 
expressed by respondents may not be fully representative of 
opinions of the wider physician community in our Country. 
In most cases, dependence on physician self-reporting 
throughout specifically designed CRF, rather than more 
direct measures of several clinical parameters, such as lipid 
or glucose quantifications, which derived from physicians’ 
own medical databases, may also create potential biases. 
Our analysis cannot provide information about whether 
physicians’ practices were located in rural or urban areas. 
Since access to medical health care in rural areas may be 
more difficult than in urban areas, this aspect should be 
acknowledged when considering the higher prevalence of 
major CV risk factors and associated clinical conditions 
in Southern than in Northern areas of our country. At the 
same time, we cannot provide data on the socio-economic 
position of individual patients. Finally, prognostic value of 
MS and other metabolic abnormalities in terms of major 
CV events cannot be evaluated, due to the study design and 
research protocol.

Conclusions

Using this sample of adult outpatients followed by GPs 
distributed in three main regions, our analysis reported a 
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relatively high prevalence of MS and high prevalence of 
associated CV and metabolic risk factors in these high risk 
individuals compared to those without MS. These findings 
may have potential impact to better identify those patients 
with MS at high risk of developing major CV or metabolic 
complications in a setting of real life in Italy.
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