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Abstract

Background: Patients with schizophrenia spectrum disorders (SSD) have worse physical health
and reduced life expectancy compared to the general population. In 2009, the European
Psychiatric Association, the European Society of Cardiology and the European Association
for the Study of Diabetes published a position paper aimed to improve cardiovascular and
diabetes care in patients with severe mental illnesses. However, the initiative did not produce the
expected results. Experts in SSD or in cardiovascular andmetabolic diseases convened to identify
main issues relevant to management of cardiometabolic risk factors in schizophrenia patients
and to seek consensus through the Delphi method.
Methods: The steering committee identified four topics: 1) cardiometabolic risk factors in
schizophrenia patients; 2) cardiometabolic risk factors related to antipsychotic treatment; 3)
differences in antipsychotic cardiometabolic profiles; 4) management of cardiometabolic risk.
Twelve key statements were included in a Delphi questionnaire delivered to a panel of expert
European psychiatrists.
Results: Consensus was reached for all statements with positive agreement higher than 85% in
the first round. European psychiatrists agreed on: 1) high cardiometabolic risk in patients with
SSD, 2) importance of correct risk management of cardiometabolic diseases, from lifestyle
modification to treatment of risk factors, including the choice of antipsychotic drugs with a
favourable cardiometabolic profile. The expert panel identified the psychiatrist as the central
coordinating figure of management, possibly assisted by other specialists and general practi-
tioners.
Conclusions: This study demonstrates high level of agreement among European psychiatrists
regarding the importance of cardiovascular risk assessment and management in subjects with
SSD.

Introduction

Patients with severe mental illness, such as schizophrenia, have worse physical health and
reduced life expectancy compared to the general population [1]. Life expectancy of patients with
schizophrenia is reduced 14.5 years [2] and this excess mortality is mainly due to cardiovascular
causes and obesity-related cancers [3].

The development of cardiovascular diseases (CVD) and the excess cardiovascular mortality
observed in these patients are associated with a number of modifiable cardiometabolic risk
factors: abdominal obesity, high blood pressure, low level of high-density lipoprotein cholesterol,
elevated triglycerides, and hyperglycaemia [4, 5]. This cluster of risk factors, considered as a
whole, defines the so-called metabolic syndrome (MetS).

The association between schizophrenia and cardiometabolic risk factors is complex and
determined by an inter-relationship between environmental factors (lifestyle and difficulty in
accessing treatments), genetic vulnerability, and disease-related factors [6]; moreover,
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antipsychotic treatment represents an important contributor to risk
of cardiometabolic dysfunction, particularly for certain drugs in
vulnerable patients [7, 8].

Evidence of genetic determinants of the cardiometabolic risk in
schizophrenia includes the identification of shared genetic traits
between schizophrenia and diabetes mellitus or insulin resistance
[9, 10], as well as an increased incidence of cardiometabolic risk
factors in unaffected relatives of patients with schizophrenia and in
antipsychotic-naïve patients [11, 12].

In 2009, the European Psychiatric Association (EPA), together
with the European Society of Cardiology and the European
Association for the Study of Diabetes, published a position paper
with the aim to reduce modifiable CVD risk factors, improve
diabetes care, and overall health in patients with severe mental
illnesses [4].

In the following years, several meta-analyses and cohort studies
have been published which highlighted the severity of cardiometa-
bolic risk and diseases among patients with schizophrenia [13,
14]. Guidelines on cardiometabolic risk management in these
patients were also produced [6]. Moreover, in 2014 and 2018,
European [15] and American guidances regarding tobacco depen-
dence and strategies for smoking cessation [16] and European
guidance for physical activities [17] were published. However, all
these recommendations have not sufficiently translated into clinical
practice to a degree that is proportional to their importance.

A retrospective cohort analysis showed that screening of plasma
lipid and glucose levels in patients taking antipsychotics remained
low after the publication of specific monitoring guidelines, despite a
significant increase with respect to the period preceding the guide-
lines publication [18]. More recently, two different studies analyzed
the adherence of clinicians to the guidelines on cardiovascular and
metabolic monitoring and demonstrated poor monitoring of car-
diac function [19] and suboptimal monitoring of metabolic risk in
patients treated with antipsychotics [20].

Finally, a recent meta-analysis of prospective studies in patients
with psychiatric disorders on monitoring, diagnosis, control of
risk factors, and treatment of CVD showed an association of
schizophrenia with a low probability of having the smoking habit
recorded, a diagnosis of hypertension, as well as treatment with
antihypertensive and lipid-lowering drugs [21].

This gap needs to be addressed, given the stunning and unequiv-
ocal evidence of its priority.

The aim of this study was to evaluate the consensus level of a
representative group of European psychiatrists on a series of state-
ments regarding the assessment and the management of cardiome-
tabolic risk factors in patients with schizophrenia.

Methods

A Steering Committee, consisting of re-known experts in the fields
of diagnosis and treatment of schizophrenia (CA, MDH, AF, SG,
PG, SL), diabetes and metabolic diseases Stefano Del Prato (SDP)
and cardiovascular diseases (APM), Aldo Pietro Maggioni (APD)
coming from different European countries, based on research
evidence and clinical judgment selected the main topic of interest
(cardiometabolic morbidity in patients with schizophrenia spec-
trum disorder) and then identified the following four main sub-
topics: (a) cardiometabolic risk factors in naïve and treated
schizophrenic patients; (b) cardiometabolic risk factors related to
antipsychotic treatment; (c) differences in the cardiometabolic pro-
files among antipsychotics; (d) management of cardiometabolic
risk with a specific focus on tobacco use. Fourteen statements

related to the above topics were then developed by the steering
committee.

After further review the total number of statements were
reduced to 12 (Table 1) and endorsed by all the members of the
steering committee. The statements were then submitted to a
validation panel (see Acknowledgment for panel members’ names)
for revision/approval.

After an in-depth discussion of the feedback received from the
validation panel, the final questionnaire was approved.

The Delphi questionnaire initially developed in English was
then translated into four other European languages (French, Ger-
man, Italian, and Spanish), in order to ensure participants’ maxi-
mum understanding.

Delphi method and participants

The questionnaire was delivered to an expert panel of 191 European
psychiatrists using a modified Delphi method [22].

Participants were experts in the treatment of schizophrenia,
selected on the basis of their scientific production or from the
members of the EPA Schizophrenia section and European College
of Neuropsychopharmacology Schizophrenia network, from all
geographical regions of Europe. As experts of the consensus topics
and mostly active clinicians in their different countries/regions,
they could have an impact on the practice of their colleagues in the
real world in different ways; among others, their role inmedical and
psychiatric training, as well as in continuous medical education,
especially for those from academia settings.

The panel of experts had to include at least 30% of females.
For each statement of the questionnaire, the expert had to express

his/her level of agreement according to the following 5-point Likert
scale: 1 = strongly disagree; 2 = disagree; 3 = agree; 4 = more than
agree; 5 = strongly agree. In accordance with the Delphi standards,
consensus is reached when the sum of items 1 and 2 (Disagree) or
that of 3, 4, and 5 (Agree) reaches 66%. No consensus is reached,
when the sumof the responses for a negative consensus (1 and 2) or a
positive consensus (3, 4, and 5) is <66% [18].

The panel of experts received an invitation email containing a
brief introduction to the project with its objectives and process, and
a link to the on-line questionnaire. The deadline for compiling the
questionnaire was set after 14 days from the invitation and
reminder emails were sent after 1week, followed by reminder
emails sent every 3 days. After deadline, with the aim of reaching
the highest response rate, a one-week extension for filling in the
Delphi questionnaire was granted.

No personal data were collected from the panel of experts, with
the exception of the email addresses that were used only for sending
invitation and reminder emails. All the data from the questionnaire
were analyzed in an anonymous way.

Results

One-hundred twenty-two panelists from 27 European countries
out of the selected 191 (64%) completed the Delphi questionnaire.
Answers to the questionnaire are shown in Table 1.

Panelists’ agreement on statements was very high in the first
round of the Delphi Study. Consensus was reached for all state-
ments (Table 1), with a percentage of positive agreement higher
than 85% on each statement, suggesting a shared view of European
psychiatrists on the proposed topics. A strong agreement
(responses 4 and 5) was reached with a percentage≥ 70% on all
statements except one, for which it was 61%. This latter statement
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Table 1. Percentage of agreement on each statement of the Delphi questionnaire.

Statement Percentage (numbers) of responses for each level of agreement

Percentage of
negative
consensus (1–2
responses)

Percentage of
positive
consensus (3–5
responses)

Percentage of
strong positive
consensus (4–5
responses)

Statement 1 1 2 3 4 5

Subjects with schizophrenia or other severe mental disorders have
more than 80%higher risk of death from (CVdiseases compared to the
general population. Therefore, the routine assessment and
monitoring of CV risk should be mandatory in these subjects

1% (1) 1% (1) 13% (16) 31% (38) 54% (66) 2% 98% 85%

Statement 2

The presence of a schizophrenia spectrum disorder should be
considered an additional risk factor for CV

0% (0) 5% (6) 23% (28) 42% (51) 30% (37) 5% 95% 72%

Statement 3

Psychiatrists should assess the level of CV risk of all patients with a
schizophrenia spectrum disorder with the indication to be treated
with an antipsychotic agent, following the recommendations of the
EPA position paper

0% (0) 2% (3) 14% (17) 43% (52) 41% (50) 2% 98% 84%

Statement 4

All patients with the indication to be treated with an antipsychotic
agent should receive education on CV risk factors and proper lifestyle
modification, including physical exercise and weight reduction.

0% (0) 0% (0) 11% (14) 21% (26) 68% (82) 0% 100% 89%

Statement 5

Relatives of patients with the indication to be treated with an
antipsychotic agent should receive education on CV risk factors and
proper lifestyle modification, including physical exercise and weight
reduction, if patients consent to involve them.

2% (2) 3% (4) 19% (23) 29% (36) 47% (57) 5% 95% 76%

Statement 6

Clinicians should inform about, facilitate or initiate validated
strategies for smoking cessation in all patients with a schizophrenia
spectrum disorder, because of their increased risk for severe tobacco
use disorder, contributing to their high morbidity and mortality rates.

1% (1) 2% (2) 15% (19) 29% (36) 53% (64) 3% 97% 82%

Statement 7

Screening and monitoring metabolic risk factors should be more
frequent after the initiation of an antipsychotic drug.

0% (0) 1% (1) 7% (9) 33% (40) 59% (72) 1% 99% 82%

Statement 8

Antipsychotics differ in their cardio-metabolic risk. The risk of weight
gain and cardio-metabolic side effects, together with efficacy and
other side effect profile, should guide the choice of an antipsychotic.

0% (0) 1% (1) 11% (13) 38% (47) 50% (61) 1% 99% 88%

Statement 9

Wherever possible, use drugs with low cardio-metabolic risk starting
from the acute treatment phase. When this is not possible, due to
concerns about efficacy and/or other side effects, and cardio-
metabolic side effects are significant, consider antipsychotic switch
during maintenance treatment.

2% (2) 4% (5) 19% (23) 32% (40) 43% (52) 6% 94% 75%
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concerned the central role of psychiatrists in the management of
cardiovascular and metabolic risk factors in subjects with schizo-
phrenia spectrum disorders.

Discussion

The aim of this study was to evaluate the consensus level of a
representative group of European psychiatrists about a series of
statements pertaining to the assessment and management of car-
diometabolic risk factors in patients with schizophrenia spectrum
disorders. The statements were primarily based on the recommen-
dations reported in the EPA position paper and guidance, which
were integrated with the most recent evidence.

The Delphi questionnaire was sent to 191 psychiatrists from all
over European countries and, despite the COVID 19 emergency,
the response rate was sufficiently high (64%).

Statements 1 and 2: Cardiometabolic Risk in Patients with
Schizophrenia Spectrum Disorders

Ninety-eight and 95% of participants agreed that patient with
schizophrenia spectrum disorders are at higher risk for CVD and
related death and that schizophrenia should be considered a risk
factor for CVD in itself, respectively.

These statements is supported by a high level of evidence.
Patients with severe mental illnesses such as schizophrenia have a
mortality risk increased by two or three fold compared to the
general population [3] with a 20% decrease in life expectancy
[23]. The excess mortality is largely due to CVD; in fact, people
with schizophrenia have nearly twice the normal risk of dying from
CVD [23]. The development of CVD and the excess of mortality in
these patients seem to be associated with a higher incidence ofMetS
[24–26].

In people with schizophrenia, the prevalence of MetS is about
30% and the onset is 10 years earlier than in the general population
[25]. Moreover, the prevalence of all the traits of the MetS is two or
three times greater in the psychiatric population than in the general
population [1, 5]. The higher incidence of MetS is generally related
to several factors: genetic, behavioral (dietary factors, reduced
physical activity, smoking habit), pharmacological (antipsychotics)
[5], and reduced access to healthcare (partially justified by patients’
socioeconomic status).

As to lifestyle factors, there is a high prevalence of poor diet,
smoking, and inadequate exercise among patients with severe
psychiatric disorders. A cross-sectional study showed that many
patients did not follow the recommendations for diet and daily
exercise in spite of being aware of their unhealthy lifestyles. Thus,
there is potential for interventions to improve lifestyle factors and,
through this, reduce the risk of cardiometabolic disease [23].

Socioeconomic status and lifestyle do not completely explain the
increased risk. Serious mental illnesses (such as schizophrenia
spectrum disorders) and in general psychotic symptoms per se
seem to have a strong association with several somatic illnesses
[12, 27]. This association may be explained by the existence of a
pathophysiological link based on genetic, inflammatory, immuno-
logical, and/or metabolic mechanisms.

Data from drug-naïve patients with schizophrenia suggest that
an intrinsic metabolic risk, leading to increased incidence of CVD,
is associated with the disease, most likely due to a common genetic
basis [11]. Recent studies have demonstrated that schizophrenia
and type 2 diabetes share genetic mechanisms that at least partially
justify their concomitance [9]. In addition, it has been reported thatTa
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an inherited predisposition of patients with schizophrenia to psy-
choneuroendocrine dysfunction may confer increased risk of type
2 diabetes and MetS [10]. Finally, impaired glucose tolerance has
been demonstrated in non-psychotic, first-degree relatives of
patients with schizophrenia, further indicating an association
between MetS and psychosis genetic risk [11].

Statement 4, 5, 7: Cardiometabolic Risk Assessment and
Management

More than 80% of participants strongly agreed (responses 4 and 5)
that all patients with the indication of antipsychotic treatment and
their relatives should be educated on CVD risk factors and proper
lifestyle modification, including physical exercise, weight reduc-
tion, and smoking cessation.

As for the previous statements, a high level of evidence supports
these statements. Psychiatric patients move less and adhere less to
the prescriptions of correct physical activity; among these patients,
people with schizophrenia were the least physically active [24]. The
beneficial effect of a combination of healthy lifestyle behaviors for
the primary prevention of MetS has been proven in the general
population [28].

The World Psychiatric Association (WPA) recommends that
psychiatrists and other members of the multidisciplinary team
educate and motivate patients with schizophrenia to improve their
lifestyle through the use of behavioral interventions, including
smoking cessation, dietary measures, and physical exercise [6].

The available guidelines [6, 29] recommended that, since
patients with schizophrenia represent a high-risk group for devel-
oping cardiometabolic abnormalities, they should be routinely
screened for CVD risk factors at all stages of the disorder.

The risk assessment must be carried out during the first visit and
before the prescription of antipsychotic treatment. In patients
without other metabolic risk factors treated with antipsychotics,
the EPA position paper and WPA guidelines [4, 29] recommend
monitoring the CVD risk factors after 6 and 12weeks and then
every 12months to assess the risk profile of the administered drug.
If other risk factors are present, more frequent monitoring should
be considered. Many of the MetS risk factors are modifiable. It is
therefore recommended to treat any risk factor (hypertension,
hypercholesterolemia, etc.), possibly involving the general practi-
tioner. Although the primary prevention of cardiovascular risk
factors in the general population has increased in the last decades
[28], more needs to be done in people with schizophrenia-spectrum
disorders [30]. As a matter of fact, only a few trials aimed at
promoting healthy lifestyles and prevent CVD risk started in the
last years in people with schizophrenia-spectrum disorders
[31, 32]. As a reflection of the difficulties in implementation of
preventive measures in these patients, a population-based register
study demonstrated that the mortality from all causes and from
diseases of the circulatory system declined faster for the general
population than for patients with severe mental disorders [33].

Statement 6: Smoking and Mortality Risk

Eighty-two percent of the panelists strongly agreed (responses
4 and 5) that patients with schizophrenia spectrum disorders are
at increased risk for severe tobacco use disorder and that this
contributes to their high morbidity and mortality rates. For this
reason, they agreed that clinicians should inform the patients about
validated strategies for smoking cessation and facilitate or initiate
them in these patients.

About 2/3 of patients with schizophrenia have a smoking habit
(335), frequently start smoking at an earlier age and are heavier
smokers than the general population [34, 35]. These factors con-
tribute to the high levels of morbidity in this population [36]. In
particular, tobacco consumption is associated with cardiovascular
risk, and mortality data in patients with schizophrenia demon-
strated a 12-fold increase in the odds of cardiac related deaths in
smokers as compared to non-smokers [36].

The smoking habit has an important genetic component (i.e., a
high heritability) and a single gene explains 14% of the risk of being
a smoker or a non-smoker [37]. This is the first case in psychiatry
where a single gene accounts for such a high percentage of risk.
Moreover, looking at the polygenic risk score in schizophrenia and
nicotine dependence, a genetic overlap is observed between the two
conditions [38].

A study has demonstrated that the motivation to quit is as high
among psychiatric patients as in the general population [15].

Moreover, looking at pharmacological therapies for smoking
cessation, a meta-analysis of 28 RCTs calculated the risk ratio of
smoking cessation at 3months showing that the efficacy and per-
sistence of the effect are the same in patients with schizophrenia
than they are in the general population, with a very low number
needed to treat [39].

In conclusion, the evidence showed that patients with schizo-
phrenia want to quit as much as the general population and that
available treatments work as they do in the general population.
Therefore, smoking cessation interventions must be promoted.

Statement 3, 10, 11: Coordination of Cardiometabolic Risk
Assessment and Management

Ninety-eight percent of participants agreed that the psychiatrist
should assess the CVD risk of patients with a schizophrenia spec-
trum disorder with the indication of an antipsychotic treatment but
only 60% of them strongly agreed (responses 4 and 5) that psychi-
atrists should also be in charge of the management of cardiovascu-
lar and metabolic risk factors in subjects with schizophrenia
spectrum disorders.

In this case, responses may have been influenced by the huge
differences between the healthcare systems of the various
European countries. As the EPA guidance recommend, the psy-
chiatrist and the general practitioner should play an active role in
the assessment and management of cardiovascular risk factors, as
an integral part of the care of their psychiatric patients [4]. Diffi-
culties experienced by people with severe mental disorders in
accessing general medical services contribute to reduced life
expectancy (Lawrence & Kisely, 2010)[57, 40]. Several studies
demonstrated underutilization of health care services, especially
specialized care services, by psychiatric patients [40–42], partic-
ularly by patients with schizophrenia. To ensure standards of care
and to avoid further stigmatization of these patients [43], psychi-
atrists should facilitate patients’ access to primary and specialized
somatic health care services and collaborate with primary care
physicians, endocrinologists, and cardiologists to ensure accurate
follow-up of patients’ health care.

Statement 8, 9: Antipsychotics and Cardiometabolic Risk

Along with additional lifestyle and environmental factors, the
combination of antipsychotic treatment and intrinsic risk factors
leads to the serious metabolic dysfunctions described in these
patients [11].
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Eighty-eight percent of participants widely agreed (responses
4 and 5) that the cardiometabolic profile of an antipsychotic should
guide the choice of treatment, together with efficacy and other side
effects profile. Seventy-five percent strongly agreed (responses 4 and
5) thatwherever possible, drugswith low cardiometabolic risk should
be preferred both in acute or, if not possible, in chronic treatment.

It is well known that antipsychotics negatively impact on MetS
risk factors (e.g., they are linked to insulin resistance, diabetes/
hyperglycemia, dyslipidemia, overweight/obesity) [44].Most of them
induce weight gain [10]. Although it is well known that not all
antipsychotics have the same impact onMetS and on its traits [1, 45].

Recent studies showed a marked difference among antipsy-
chotics in terms of effects on weight [46] andmetabolic side-effects,
with olanzapine and clozapine exhibiting the worst profiles and
aripiprazole, cariprazine, lurasidone, and ziprasidone the most
favorable ones [47]

Manymechanisms are implicated in themetabolic impact of the
various antipsychotics, from their effect on histamine receptors, to
an action on serotonin [11, 48, 49], to an indirect effect of dopamine
on prolactin release and consequently the regulation of estradiol,
progesterone, and testosterone metabolism [50].

From a molecular point of view, the side effects as well as the
effectiveness of antipsychotics are linked to their specific binding
profile with the receptors. Antipsychotics have different receptor
affinity profiles and the individual molecules have different recep-
tor affinities depending on the dosage; the binding profile of the
drugs therefore depends on the level of the drugs itself in the plasma
and brain [51, 52].

The antipsychotic-induced metabolic abnormalities also show a
high interindividual variability suggesting the presence of genetic
determinants [1, 53, 54]. Based on the above evidence, the choice of
an antipsychotic should be made on an individual basis, taking into
consideration the safety profile of the different antipsychotics,
accurately weighing the risk of major adverse effects, for example,
intolerance to extrapyramidal side effects which increases the risk
of tardive dyskinesia [56], or presence of family risk factors for
metabolic abnormalities which increases the risk of CVD.

In general, addressingmedical comorbidity should be part of the
routine care of patients and safety concerns should be one of the
main drivers of antipsychotic prescriptions [55].

Conclusions

European psychiatrists agreed that patients with schizophrenia
spectrum disorders are at greater CVD risk. Lifestyle, socioeco-
nomic level, and genetic background play a role in this risk.

In line with the EPA recommendations and the most recent
evidence, the surveyed psychiatrists agreed on the importance of an
early identification of CVD risks and illness, which should be coupled
with an immediate implementation of appropriate risk management
strategies. The development of lifestyle interventions to prevent and
treat CVD in patients with schizophrenia spectrum disorders is
paramount. The cardio-metabolic risk profile of each antipsychotic
should be one of themain informants for treatment choice. In general,
they have identified the central coordinating figure of this manage-
ment in the psychiatrist, but the need for a team effort including the
specialists as well as the general practitioner must be encouraged.

Not surprisingly, but yet very importantly, 99% of the surveyed
psychiatrists agreed that translating the EPA recommendations on
CVD risk into routine clinical practice is a priority in the manage-
ment of patients with schizophrenia spectrum disorders.
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Eskelinen (FinlandI), Peter Falkai (Germany), Gerardo Favaretto
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Jasmina Mallet (France), Nadja P Maric (Serbia), Andre Masson
(Belgium), Celine Matton (Belgium), Mauro Mauri (Italy), Ingrid
Melle (Norway), Thomas Messer (Germnany), Andreas Meyer-
Lindenberg (Germany), Tim Moons (Belgium), Dieter Naber
(Germany), Stefano Nassini (Italy), Alvydas Navickas
(Lithuania), Mette Ødegaard Nielsen (Denmark), Philippe Nuss
(UK), David Nutt (UK), Georgios Papazizis (Greece), Jozef Peus-
kens (Belgium), Stefan Priebe (UK), Goran Racetovic (Bosnia),
Elmars Rancans (Latvia), Anita Riecher-Rössler (Switzerland),
Martina Rojnic (Croatia), Janusz K Rybakowski (Poland), Gabriele
Sachs (Austria), Myrto Samara (Greece), Jerzy Samochowiec
(Poland), I San (Spain), Norman Sartorius (Switzerland), Nikolaos
Smyrnis, (Greece), Daria Smirnova (Russia), Iris Sommer
(Netherlands), Geerke Steegen (Belgium), Drozdstoj Stoyanov
(Bulgaria), Jaana Suvisaari (Finland, Agata Szulc (Poland), Thi-
Minh-Tam Ta (Germany), Pierre Thomas (Pierre), Jari Tiihonen
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