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ABSTRACT

• The metabolic syndrome (MetS) is a well described cluster of 
interrelated risk factors for developing cardiovascular disease 
and type 2 diabetes. The key components of MetS are central 
obesity, hypertension, hyperglycaemia and dyslipidaemia.

• The 2005 International Diabetes Federation (IDF) consensus 
definition of MetS aimed to reduce confusion over criteria for 
MetS and to provide a simple diagnostic and clinical tool.

• There is considerable evidence to show that patients 
prescribed antipsychotic drugs are at increased risk of 
developing MetS.

• Existing clinical guidelines for metabolic screening of patients 
taking antipsychotics focus on diabetes rather than on the 
broader syndrome of MetS and are not consistent with the 
IDF definition of MetS.

• Monitoring for MetS in patients taking antipsychotics (both 
inpatients and outpatients) is generally poor.

• We present a user-friendly clinical algorithm and monitoring 
form, based on current evidence and using the IDF definition 
of MetS, to help clinicians in primary care or specialist settings 
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to effectively monitor for MetS in these patients.

For editorial comment, see page 171. See also page 176
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preI
 2001, the University of Western Australia’s Centre for Health

rvices Research published a report entitled Duty to care:
ventable physical illness in people with mental illness, which

highlighted some alarming statistics on the physical health of
people with mental illness.1 This population-based record linkage
study, funded by the National Health and Medical Research
Council, had linked records for all users of mental health services

istrations and
e the physical
wed that this
 higher death
hat were less
less likely to
neral popula-

tion. The report noted the need to provide primary health care to
people with mental illness and the need for psychiatrists and
mental health professionals to have a wider view of the overall
health of patients. It also highlighted the potential for shared care
or partnership agreements between general practitioners and
mental health clinics.

In September 2002, the WA Office of Mental Health established
the HealthRight Advisory Group to respond to the Duty to care
report. The Advisory Group’s report, Who is your GP?,2 published
in 2004, included eight key recommendations (Box 1). In 2005,
the HealthRight Project began to implement these recommenda-
tions. One of several tasks identified was to develop clinical
guidelines and protocols to help clinicians improve the physical
care of people with mental illness. Within this context, designing

an evidence-based algorithm to help clinicians screen psychiatric
patients at risk of developing the metabolic syndrome (MetS) was
identified as a priority. This algorithm, with its accompanying
monitoring form, is presented here.

The metabolic syndrome

MetS is a well described cluster of interrelated risk factors for
developing cardiovascular disease and type 2 diabetes. The condi-
tion affects an estimated 19%–29% of Australian adults aged over
25 years.3 The core components of MetS are central obesity,
hypertension, hyperglycaemia, and dyslipidaemia. People with
MetS are two to three times more likely to have a heart attack or
stroke and five times more likely to develop type 2 diabetes than
those without.4,5 It is, therefore, a syndrome of considerable public
health significance.

A number of international health groups, including the World
Health Organization and the American Heart Association, have
developed criteria for defining MetS.6,7 However, differences
between these definitions have caused some confusion for both
clinicians and researchers and have hindered attempts to compare
the burden of MetS in different populations. In 2005, the Interna-
tional Diabetes Federation (IDF) published a consensus definition
of MetS which it considered to be easy to use in clinical practice, to
provide a simple diagnostic and clinical tool, and to ease compari-
son of data from different studies.3,8 The IDF definition (Box 2),
which includes ethnicity-specific cut-off points for central obesity,
is particularly relevant to Australia’s multicultural population.

1 Summary of recommendations from the Who is your 
GP? report*

1. Raise awareness of the physical health needs of mental health 
patients

2. Improve standards and quality of mental health services so as to 
include physical health care in the routine care of mental health 
patients and provide proper documentation

3. Improve intersectoral linkages to facilitate better coordination 
and integration of relevant health services for physical and mental 
health care

4. Recognise the central role of general practitioners in managing 
the physical wellbeing of mental health patients

5. Enhance the voice of patients, their families and carers

6. Provide tertiary education and postgraduate training for health 
professionals, emphasising overall health care

7. Develop targeted health promotion and illness prevention 
strategies

8. Implement further research and ongoing monitoring and 
evaluation of new services and programs to improve the physical 
health of people with mental illness in response to the Duty to 
care report1

* Adapted from Who is your GP? Final report of the HealthRight Advisory 
Group.2 ◆
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Psychotic illness, antipsychotic drugs and the metabolic 
syndrome
The relationship between psychotic illness and metabolic dysregu-
lation is a complex one. There is evidence that people with
schizophrenia and bipolar disorder are at increased risk of hyper-
glycaemia and diabetes. The reasons for this include the increased
likelihood of a family history of diabetes, poor diet, physical
inactivity, and obesity.9,10 In addition to these important risk
factors, studies have shown that patients receiving antipsychotic
medication are at higher risk of developing MetS than people in
the general population, with prevalence estimates of MetS in
patients with a psychiatric diagnosis ranging from 24% to
53%.11,12 These rates vary depending on the criteria used to define
MetS, the patient groups sampled (eg, all patients or only those
with selected diagnoses; inpatients or outpatients), and whether all
antipsychotic medications or only second-generation antipsychot-
ics are included. These studies have come from the United States
and Europe, with no published Australian data currently available.

With regard to the components of MetS, the prevalence of
diabetes has been of particular concern to clinicians and research-
ers. The prevalence of diabetes in patients with psychoses
increased with the introduction of first-generation antipsychotics
and has increased even further (to 19%) with the introduction of
second-generation agents.13 Agents that cause the most weight
gain may pose more of a risk in this respect. Current evidence
suggests that clozapine and olanzapine are associated with greater
weight gain than other antipsychotic agents, as well as increased
risk of diabetes and of lipid dysregulation. However, individual
patient responses to these drugs are variable in terms of antipsy-
chotic effect and metabolic change.

The relative risks associated with individual antipsychotic drugs
in relation to components of MetS remain controversial and need to
be clarified by further prospective studies that specifically address
this issue.9,10,12,13 The current consensus from leading psychiatrists
and endocrinologists is that patients with psychosis are at increased
risk of metabolic dysregulation resulting from a number of factors,
including the medication used to treat their psychosis.

Existing guidelines for metabolic screening
Australia, the US, the United Kingdom, Belgium, and Canada have
all published guidelines for metabolic monitoring of patients
taking antipsychotic medication. However, most focus on diabetes
rather than MetS.13,14 Guidelines also exist for specific antipsy-
chotic drugs such as clozapine and aripiprazole.15,16 In a review of

the major published consensus guidelines for metabolic monitor-
ing, Cohn and Sernyak14 concluded that these guidelines all have
areas of similarity but lack consensus regarding precisely who,
what and when to monitor and in identifying the cut-off points
between “normal” and “abnormal”.

In the wake of these guidelines, surveys in the US and the UK
have evaluated the extent of metabolic monitoring and clinicians’
awareness of and attitudes to MetS.17,18 The surveys indicate that
clinicians are generally aware of the implications of MetS and the
need for careful consideration of the risk of MetS when choosing
an antipsychotic to prescribe. No such survey has yet been
published from the Australian perspective.

“Real world” monitoring

In a busy psychiatric clinic, time pressures, equipment availability
and patient cooperation are all possible constraints to monitoring.
Added to this, the uncertainty of deciding who to monitor (all
patients with serious mental illness or only those taking second-
generation antipsychotics) increases the chance that monitoring
will not occur. Within the clinical setting, an increase in weight,
specifically central obesity, is the most noticeable sign of possible
MetS. Thus the quickest and easiest way to identify patients at risk
is to measure waist circumference. However, studies have found
that waist circumference is rarely measured and that overall
monitoring for adverse metabolic effects of antipsychotic medica-
tion (eg, hypertension and hyperglycaemia) is poor.17-19

Guidelines have the potential to “improve the care received by
patients by promoting interventions of proven benefit” and to
“inform clinical practice, promoting effective and cost effective
health care”,20 yet current guidelines for metabolic screening in
this patient population seem to have had little impact on clinical
practice or patient outcomes. Although clinicians may be aware of
published guidelines and may receive personal reminders by mail
to undertake monitoring, it still does not occur consistently in
either inpatient or outpatient settings.21,22 It is worth noting,
however, that the mandating of haematological and cardiac moni-
toring of patients prescribed clozapine has resulted in improved
rates of metabolic monitoring of these patients.21,23

Opinion is divided on whose responsibility it is to undertake
monitoring. Some authors suggest that, as psychiatrists prescribe
the medication and patients with severe mental illness are seen
more frequently in mental health settings than in primary care
(and are less likely to have a GP), it is important for mental health
clinicians to ensure regular screening is carried out.13,14,24 Others

2 International Diabetes Federation (IDF) consensus definition of the metabolic syndrome*

For a person to be defined as having the metabolic syndrome, the person must have:

Central obesity: waist circumference Men Women

Europid � 94 cm � 80 cm

South Asian,† Chinese, Japanese � 90 cm � 80 cm

Plus any two of the following four factors:

Reduced HDL cholesterol, or specific treatment for this lipid abnormality < 1.03 mmol/L (< 40 mg/dL) < 1.29 mmol/L (< 50 mg/dL)

Raised triglycerides, or specific treatment for this lipid abnormality � 1.7 mmol/L (� 150 mg/dL)

Raised blood pressure (BP), or treatment of previously diagnosed hypertension Systolic BP � 130 mmHg; diastolic BP � 85 mmHg

Raised fasting plasma glucose, or previously diagnosed type 2 diabetes � 5.6 mmol/L (� 100 mg/dL)

HDL = high-density lipoprotein. * Adapted from The IDF consensus worldwide definition of the metabolic syndrome.8 † Chinese-Malay, Asian-Indian. ◆
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take the view that there needs to be a coordinated approach
between primary and secondary care.23 However, there is general
agreement that patients and carers should be encouraged to self-
monitor.14,24

The dispute over clinical responsibility for monitoring is a
further potential impediment to effective screening. In practice,
local resources and service arrangements will determine who is
best placed to monitor these patients. Clear communication
between clinicians is key to ensuring that a system is in place to
facilitate regular monitoring for all patients.

A proposed screening algorithm for the metabolic 
syndrome
The Who is your GP? report2 included the following specific
recommendation within the general recommendation on routine
clinical care (Box 1, item 2):

All mental health services should develop and implement
clinical protocols relating to the physical health of mental
health consumers . . . [P]hysical assessment will be incorporated
into all mental health service patient records and documenta-
tion including inpatient notes and discharge management plans
as well as relevant outpatient documents.

As part of our response to this recommendation we have
designed a simple clinical algorithm for metabolic screening (Box
3) and a metabolic monitoring form (page 188), adapted from the
clinical monitoring system for clozapine.15 Our aim was to pro-
duce a simple, all-encompassing algorithm that can be used by all
clinicians, whether in a primary care setting or a psychiatric clinic,
and a single monitoring form that facilitates tracking changes over

time. We reviewed existing guidelines and their recommendations
on what and when to monitor as well as which test and cut-off
points to use. The algorithm and form we developed are consistent
with current evidence in this field and are based on the IDF
definition of MetS3 outlined in Box 2. We believe that screening all
patients taking antipsychotics using our algorithm and monitoring
form is a simpler option than using the more complex and detailed
guidelines previously published.13-16

We advocate screening of patients before they commence
antipsychotic treatment and, at the minimum, 3-monthly moni-
toring of all patients on any antipsychotic medication (regardless
of the diagnosis or specific antipsychotic drug). This would help
reduce confusion as to who should be monitored and would
heighten awareness of the risk of MetS in patients taking
conventional as well as atypical antipsychotics. Monitoring from
baseline is of particular importance to identify high-risk individ-
uals and to ensure early detection of changes in MetS parameters.
The use of the monitoring form, as with the clozapine monitoring
form on which it was based, enables a comprehensive sequential
record of all testing and ensures the ability to track results over
time.15

The purpose of screening is to quickly and accurately identify
people with a suspected illness. A copy of the algorithm can be
placed in the medical file along with the monitoring form for easy
reference and access. Furthermore, updated forms can easily be
sent between primary and secondary health care providers to
enhance communication and collaboration. Early identification of
MetS can facilitate early lifestyle interventions and treatment that
may reduce the risk of long-term morbidity from cardiovascular
complications in this vulnerable population.

3 Clinical algorithm for monitoring the metabolic syndrome in people treated with antipsychotic medication

HDL = high-density lipoprotein. ◆

< 94 cm (male)    < 80 cm (female) Europid
< 90 cm (male)    < 80 cm (female) Asian

Waist circumference Repeat monitoring 3-monthly

� 94 cm (male)   � 80 cm (female) Europid
� 90 cm (male)   � 80 cm (female) Asian

Review antipsychotic to prescribe
Treat/advise on weight problem

Blood pressure < 130 mmHg systolic
< 85 mmHg diastolic Repeat monitoring 3-monthly

� 130 mmHg systolic
� 85 mmHg diastolic

Treat/refer

Fasting lipids
    Triglycerides

HDL cholesterol
Triglycerides

HDL cholesterol

< 1.7 mmol/L
� 1.03 mmol/L (male) � 1.29 mmol/L (female) Repeat monitoring 3-monthly

� 1.7 mmol/L
< 1.03 mmol/L (male) < 1.29 mmol/L (female)

Treat/refer

Fasting blood glucose < 5.6 mmol/L
5.6-7 mmol/L
� 7 mmol/L

Repeat monitoring 3-monthly
Oral glucose tolerance test < 11.1 mmol/L

Diagnosis:
diabetes

Treat/refer/review
change in medication� 11.1 mmol/L

 Within normal range: no action required Further action needed  Treatment required 
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