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A R T I C L E

OBJECTIVES: Patients with mental illness are at risk for weight gain. Evidencebased risk assessment checklists have the potential to identify patients at risk early
in treatment and improve patient outcomes.
METHODS: The 16-item Weight Gain Risk Factor (WGRF-16) checklist has been
developed as a simple brief assessment of key weight gain risk factors during
antipsychotic treatment. It consists of factors that were collected on the basis of
published research on predictors to be assessed at initiation of, and early in treatment with antipsychotics.
RESULTS: The factors in the WGRF-16 checklist included age, sex, body mass
index, race, appetite, energy intake, a diagnosis of undifferentiated schizophrenia,
early clinical response, comorbiditites, social activity, patient insight, housing
conditions, weight satisfaction, eating habits, and physical activity level. The
WGRF-16 is designed to be repeated 2–3 weeks after initiation of treatment to
help to predict an individual’s risk of clinically significant weight gain (>7%)
during long-term treatment. Further research is required to assess the predictive
validity of the checklist.
CONCLUSIONS: The WGRF-16 checklist is not intended to replace other required
monitoring of patients with severe mental disorders but is a facilitator of weight
monitoring in conjunction with clinical guidelines.
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INTRODUCTION
Patients with schizophrenia have elevated standardized
mortality ratios in comparison with the general population (Saha et al. 2007). Mortality in these patients is
greater than would be predicted from the incidence
of medical conditions, suggesting either deficiencies
in monitoring, diagnosis or clinical care (Kisely et al.
2009). Although certain risk factors may be modifiable with lifestyle and weight control programs, more
effort is needed to identify patients at risk and increase
the awareness and educate early in their treatment.
The analysis of a multinational study confirmed that
if physicians implement lifestyle changes with educational programs around onset or prior to treatment initiation, then the probability of gaining weight is lower
in the long term versus initiating programs later in the
course of treatment where body mass index (BMI) is
already elevated (Pendlebury et al. 2007; Kahn et al.
2008; Treuer et al. 2009; Solutions for Wellness 2010).
Although checklists have tremendous potential to
improve safety and quality and reduce costs of health
care, they are underused (Winters et al. 2009). Screening checklists can improve patient outcomes by assessing risks, sharing knowledge and helping ensure that
all patients receive evidence-based clinical care and
monitoring. It is clear that a checklist can help clinicians identify at-risk patients early in treatment, and
that early management of risk factors for weight gain
can result in improved patient outcomes (Pendlebury
et al. 2007; Poulin et al. 2007; Bushe et al. 2008; Holt et
al. 2010; Porsdal et al. 2010). To this end, we have completed a literature search to identify and summarize risk
factors for weight in patients with severe mental illness.
Our aim to provide a simple checklist that clinicians
can use in everyday practice led to the development of
the WGRF-16 Checklist – the Weight Gain Risk Factor
prediction tool.
Individuals with schizophrenia have significantly
higher mortality rates compared to the general population that are only recently showing some evidence of
decline (Tiihonen et al. 2009; Bushe et al. 2010). Patients
with schizophrenia have elevated standardized mortality ratios for almost all types of illness in comparison
with the general population (Saha et al. 2007). Of specific concern is that mortality is greater than would be
predicted from the incidence of medical conditions,
suggesting either deficiencies in monitoring, diagnosis
or clinical care (Kisely et al. 2009). There is also evidence to suggest that much of this mortality is avoidable
(Crompton et al. 2010).
Severe mental illness itself, defined here as schizophrenia or bipolar disorder, together with the wellknown risk factors may represent the main drivers for
the increased risk of physical illness and weight gain
in these patients. However, many patients are already
overweight when treatment-naïve (Kahn et al. 2008;
Perez-Iglesias et al. 2008). The potential role of antipsy-
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chotic and other psychotropic medications may also be
important (Remington 2006; Saha et al. 2007). Although
certain risk factors may be modifiable with lifestyle
and weight control programs, more effort is needed to
increase the awareness and education about the predictive value of such factors, regardless of their treatment.
In particular, patients in their first episode of psychosis
are at the highest risk of adverse metabolic changes. The
EUFEST study reported that at the end of the first year
of treatment with antipsychotics approximately 50% of
the patients had a BMI >25 kg/m2 regardless of medication type (Kahn et al. 2008).
Lifelong treatment with antipsychotic medications
is unavoidable in most cases, further complicating the
potential for significant weight gain and obesity. Recent
data suggests that there is a potential for significant
longer-term weight gain (Millen et al. 2010). The wide
adoption of second-generation antipsychotic drugs
was believed to have the potential to increase mortality of patients with schizophrenia through worsening
of metabolic parameters. However, a recent analysis of
robust datasets reports that long-term treatment with
antipsychotic drugs is associated with lower overall
mortality compared with no antipsychotic use and this
is most marked in first episode patients (Tiihonen et
al. 2009). Other data is also suggestive that cardiovascular mortality and morbidity is in fact greater with
the first generation antipsychotics (Osborn et al. 2007;
Dean and Thuras 2009; Tiihonen et al. 2009; Bushe et
al. 2010). Nevertheless, the Ziprasidone Observational
Study of Cardiac Outcomes (ZODIAC) is one of the
largest randomized studies of patients with schizophrenia conducted to date with substantial statistical power
(Strom et al. 2008), and this study did not detect an
increased risk of non-suicide death associated with the
use of ziprasidone vs. olanzapine. These results imply
that excess mortality is rather related to illness factors and not necessarily related to cardiac issues. The
risk of all-cause mortality or cardiovascular mortality
was similar among ziprasidone and olanzapine users
whereas the incidence of all cause hospitalizations was
higher among those randomized to ziprasidone (Strom
et al. 2010).
The recognition that schizophrenia is associated with
metabolic comorbidity and a subsequent greater risk of
cardiovascular events compared to the general population has led to attempts to reduce this metabolic burden
(Bushe et al. 2005). Increased weight and smoking rates
combined with less exercise and poor dietary choices
have led to a variety of behavioural programmes and
pharmacological agents being evaluated with the aim
of improving lifestyle and managing weight (Bushe and
Paton 2005). Long-term weight management of obese
and overweight patients with severe forms of mental illness may be possible through the provision of simple
lifestyle advice within a group or individual setting
including acutely psychotic patients (Pendlebury et al.
2007; Bushe et al. 2008; Holt et al. 2010). In a case of
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an individual patient experiencing weight gain, switching to another antipsychotic in an otherwise stable
condition is not always an option because of the risk
of relapse and due to a lack of alternative medication
with a more suitable efficacy and tolerability profile
(Treuer et al. 2009). Several reports demonstrate the
potential effectiveness of a behavioural weight control
programme including physical exercise in the prevention of weight gain during antipsychotic therapy and
associated comorbid conditions in outpatients with
schizophrenia and mood disorders (Poulin et al. 2007;
Porsdal et al. 2010). Patients in their first psychotic
episode are at a high risk for metabolic changes (Kahn
et al. 2008) and recent data also shows that treatment
naive patients do less physical activity (Spelman et al.
2007; Koivukangas et al. 2010).
There are several clinical baseline predictors for
weight gain when starting treatment: younger age, male
gender, a lower baseline body mass index, non-Caucasian race, increased appetite, increased energy intake,
a diagnosis of undifferentiated schizophrenia and an
improved clinical response [see summary in Treuer et
al. 2008; 2009). Treuer and colleagues have reported
significant additional predictive factors that have not
previously been noted: comorbiditites, social activity,
patient insight, housing conditions, weight satisfaction, eating habits and physical activity level (Treuer
et al. 2009). Appetite change should also be considered
in patient care, but when regular weight monitoring
is performed, appetite may not contribute additional
information predicting future weight changes during
treatment with olanzapine; early weight change may be
a more useful predictor for long-term weight change
(Case et al. 2010).
Results of pooled trial databases provide additional
information for clinicians to evaluate risk of substantial
weight change or BMI increase for individual patients,
based on data from 4 pooled studies in patients with
bipolar disorder and based on the entire Lilly olanzapine database (Lipkovich et al. 2008; 2009). Weight
gain of at least 2.0 kg at 3 weeks after initiation of olanzapine is a robust predictor of substantial weight gain,
using various definitions of substantial weight gain.
For instance, negative predictive values based on data
from 2 schizophrenia trials suggest that approximately
87–88% of patients who gain less than 2 kg by week 3
will gain less than 10 kg after 26–34 weeks of olanzapine treatment (Lipkovich et al. 2008). In other words, if
they do not experience early weight gain at week 3, then
the probability of substantial weight gain with longerterm treatment is about 12–13%.
Factors predicting weight gain can be assessed in
usual clinical settings, and a checklist facilitates data
collection. Our aim is to provide a simple checklist that
clinicians can use in everyday practice led to the development of the WGRF-16 Checklist – the Weight Gain
Risk Factor prediction tool.

DESCRIPTION OF THE WGRF-16
CHECKLIST - WEIGHT GAIN RISK
FACTORS -16
Suggested Usage
The WGRF-16 could be used at treatment initiation
and then subsequently after 2–3 weeks of treatment to
determine any early risk of weight gain. Data is supportive of 2–3 weeks as an appropriate time to make an
initial assessment of potential longer-term weight gain.
The tool, however, can be used at any time and there
may be benefit to its usage on a regular basis including when changes in medication and dose changes are
made.
Components
The following 16 factors of the WGRF-16 were derived
from published research literature and clinical data
reports (Appendix 1): younger age, male gender,
low baseline body mass index, non-caucasian race,
increased appetite, high energy intake, diagnosis of
undifferentiated schizophrenia, other medical comorbiditites, low social activity, poor patient insight, supervised housing conditions, eating until feeling full, poor
eating habits, and low physical activity level. The following factors are assessed after the initiation of treatment: improved clinical response at week 3, increased
weight gain (>2 kg) at week 3.
The relevance of these factors and the scientific
evidence are briefly summarized. A number of factors have been found to be consistently associated with
weight gain during olanzapine therapy in patients with
schizophrenia or bipolar disorder in studies over the
last 10 years from a variety of research types. These
include randomized controlled trials: younger age
(Basson et al. 2001; Lipkovich et al. 2006; Strassnig et al.
2007; Smith et al. 2008); male gender (Lipkovich et al.
2006); a lower baseline body mass index (BMI) (Basson
et al. 2001; Kinon et al. 2001; Kinon et al. 2005; Lipkovich et al. 2006; Saddichha et al. 2007; Ujike et al. 2008);
non-Caucasian race (Basson et al. 2001; Lipkovich et al.
2006; Ujike et al. 2008); increased appetite (Basson et
al. 2001; Kinon et al. 2005; Ujike et al. 2008); increased
energy intake (Gothelf et al. 2002), a diagnosis of undifferentiated schizophrenia (Saddiccha et al. 2007), and
an improved clinical response (Basson et al. 2001;
Zipursky et al. 2005; Ujike et al. 2008). In addition, post
hoc statistical analyses of data from several large randomized clinical trials demonstrated that a faster rate of
weight gain during the early stages of olanzapine therapy (≥2 kg within the first 3 weeks) may be predictive
of a greater amount of weight gain during continued
olanzapine therapy (Kinon et al. 2005; Lipkovich et al.
2006, 2008, 2009). Although most of the research data
on predictors for antipsychotic treatment emergent
weight gain are derived from analyses of studies with
olanzapine, recent trials indicate that these factors are
predictive of weight gain during treatment with other
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antipsychotics too, such as lower BMI at baseline and a
diagnosis of undifferentiated schizophrenia (Saddiccha
et al. 2007); and gender and younger age (Gebhardt et
al. 2009).
Recent data also reported from a 6-month observational study evaluating specific clinical, eating- and
lifestyle-related factors are associated with weight gain
in patients initiating or switching to oral olanzapine
for the treatment of schizophrenia or bipolar mania.
This study enrolled 622 outpatients from four countries (China, Mexico, Romania and Taiwan; Treuer
et al. 2009). Factors associated with weight gain with
antipsychotic therapy included the following: Country and housing conditions, with less gain for patients
living independently than in conditions where meals
were provided for them – in hospital, supervised or
family settings; Stronger appetite than usual; Eating
until uncomfortably full; Meal frequency, ie. more than
3 times a day; Evening snack consumption; Thoughts
preoccupied with food; Less than 30 minutes exercise
per week.
Based on these data an evidence-based checklist was
derived that could be used in clinical practice as an aid
to provision of weight and lifestyle advice, programmes
and education. Some of the factors proposed for inclusion into the checklist are continuous variables - younger
age – where we were not able to propose a cut-off in an
evidence-based manner lacking an exact threshold for
this from research. However, this awareness could help
clinicians evaluate them in a simple checklist based on
their comparison with other patients. For “lower BMI”
baseline BMI cut-off we propose about <27 kg/m2
(Lipkovich et al. 2006). For the actual checklist, we
propose the following factors to consider at initiation
of treatment: Younger age, Male gender, Low baseline
body mass index, Non-Caucasian race, Increased appetite, High energy intake, Diagnosis of undifferentiated
schizophrenia, Other medical comorbiditites, Low
social activity, Poor patient insight, Supervised housing conditions, Eat until feeling full, Poor eating habits,
Low physical activity level. In addition to these, we also
propose to check the following factors at 3 weeks after
initiation of treatment: Improved clinical response at
week 3, Increased weight gain with >2 kg at week 3. The
proposed checklist of the WGRF-16 can be found at the
end of this paper in Appendix 1.
It is our intention that the WGRF-16 checklist
be used for educational and awareness purposes. It
should be used for patient screening as part of robust
clinical care in conjunction with metabolic and weight
monitoring advised in relevant guidelines (Saravene et
al. 2009). Although not the function of the checklist,
other monitoring is essential. The European Regulatory
Agency has recently advised that patients treated with
any antipsychotic agents should be observed for signs
and symptoms of hyperglycaemia and patients with diabetes mellitus or with risk factors for diabetes mellitus
should be monitored regularly for worsening of glucose
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control and increased weight gain (European Medicines
Agency 2010). Further clinical studies are required to
assess the predictive validity of the WGRF-16 checklist
in a naturalistic setting and ease of incorporation into
clinical practice. Prospective studies can confirm the
clinical benefits associated with its regular usage.

RECOMMENDATION AND STRATEGIES
FOR CLINICAL USE
It is well established that weight gain is very commonly
observed during therapy with antipsychotics (Taylor
and McAskill 2000; Allison and Casey 2001; McIntyre
et al. 2003). This WGRF-16 checklist may serve to help
with routine physical health monitoring and is designed
to compliment and not replace the required monitoring
of patients with severe mental disorders according to
the drug labeling and other appropriate guidelines. Any
positive responses could indicate that the patient is in a
higher risk category for significant weight gain during
treatment, and physicians may consider assigning this
patient to an appropriate weight control or lifestyle
consultancy program, such as Solutions for Wellness
(Solutions for Wellness 2010). It is to be expected that
the majority of patients will fall into this category and
require such management, either to reduce weight or
prevent weight gain. Data is also suggestive that acutely
psychotic patients may benefit from inclusion into these
programmes albeit in a modified manner (Bushe et al.
2007). There are many types of programmes and individual availability will vary worldwide. This range from
a telephone call centre to a 1:1 nursing program and
each patient may require individual consideration as to
the most relevant intervention (Hoffmann et al. 2005,
2008; Smith et al. 2008). The diagnosis of severe mental
illness itself is a predisposing factor for weight gain, and
these patients are likely to have other co-morbid physical illness due to modifiable risk factors and lifestyle,
so there is no specific limit on the types or even numbers of programmes that may be utilised. For example,
rehabilitation programs, weight education or any other
psychoeducational programmes could be offered to
these patients regardless of treatment and regardless of
WGRF-16 results. For each antipsychotic, the relevant
licenses will give clear indications as to specific requirements for monitoring and these must be paramount in
any monitoring schedule.

CONCLUSIONS
Several materials are available to help physicians and
patients with healthy food and lifestyle modifications
(Pendlebury et al. 2007; Stauffer et al. 2009; Solutions
for Wellness 2010). Well-designed, simple behavioral
programs can produce lasting weight loss for patients
with schizophrenia and improve metabolic indices, and
potentially decrease significant medical risks associated
with obesity with or without antipsychotic treatment
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(Bushe and Paton 2005; Hoffmann et al. 2005; Pendlebury et al. 2007; Poulin et al. 2007; Holt et al. 2010).
Appropriate clinical monitoring is advisable in accordance with utilised antipsychotic guidelines. Although
the factors in the WGRF-16 are identified by the scientific evidence from the literature, further clinical studies are required to assess the predictive validity of the
checklist in a naturalistic or randomised setting. The
long-term naturalistic studies and holistic approaches
show that weight management and significant lifestyle
changes are attainable goals in schizophrenia patients.
The authors hope that with the help of WGRF-16, the
factors predicting weight gain can be assessed easily
in every clinical setting and the clinicians will find it
useful to the extent that all patients will be offered relevant advice and help.
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Weight gain risk factor checklist

APPENDIX 1
WGRF-16: Weight Gain Risk Factor Checklist
Upon initiation of antipsychotic treatment
Version 1.0

Instruction to physician: Below is a list of factors that may have predictive value for substantial weight gain in patients with
severe mental illness. Please read each one carefully, put an “X” in the box to indicate how much that factor describes your
patient at the initiation of antipsychotic therapy and 2-3 weeks later.

16 Risk Factors
At Baseline

YES

NO

Younger age
Male gender
Low baseline Body Mass Index
Non-Caucasian race
Increased appetite
High energy intake
Diagnosis of undifferentiated schizophrenia
Other medical comorbiditites
Low social activity
Poor patient insight
Supervised housing conditions
Eat until feeling full
Poor eating habits
Low physical activity level
At 3rd week after treatment initiation
Improved clinical response at 3rd week of treatment
Did your patient gain weight at the 3rd week of treatment >2 kg?

NOTE: This WGRF-16 checklist will serve for educational and awareness purposes only, and it will not replace monitoring of
patients with severe mental disorders. The presence of any of these risk factors indicates your patient is in a higher risk for
gaining weight during treatment, and you should consider an intervention to help the patient avoid weight gain. Although the
factors in the WGRF-16 are identified by the scientific evidence from the literature, further clinical studies are required to assess
the predictive validity of the checklist in a naturalistic setting.
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