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ABSTRACT 
• Objective: To review screening for metabolic syn-

drome in people with severe mental illness (SMI).
• Methods: Review of the literature.
• Results: Despite evidence-based metabolic screen-

ing guidelines, rates of metabolic screening remain 
low among people with SMI. Barriers to screening 
exist at the individual, organizational, and systems 
levels. Interventions to address these barriers range 
from point-of-care tools to systems-level reorganiza-
tion towards population-based care.

• Conclusion: Greater systems-level interventions, 
particularly those that improve collaboration be-
tween mental health and primary care, are needed to 
improve metabolic monitoring and identify cardiovas-
cular disease risk among people with SMI.

 
 Key words: metabolic monitoring; severe mental illness; meta-

bolic syndrome; integrated care.

People with severe mental illness (SMI) have 
a life expectancy 10 to 20 years shorter than 
the general population, and cardiometabolic 

risk factors contribute significantly to the increased 
morbidity and mortality seen in this population. To 
address this health disparity, metabolic monitoring 
guidelines have been proposed as a mechanism to 
identify metabolic risk factors. This paper aims to dis-
cuss metabolic syndrome and its risk factors, describe 
metabolic monitoring including current rates and bar-
riers to screening, and identify interventions that may 
improve rates of screening for metabolic syndrome 
among people with SMI.

Metabolic syndrome has been conceptualized as a 
state of chronic low-grade inflammation and hyperco-
agulation associated with hypertension, dyslipidemia, 
glucose intolerance, insulin resistance, and visceral 
adiposity [1]. Per the modified National Cholesterol 
Education Program Adult Treatment Plan III (NCEP 

ATP III) guidelines, metabolic syndrome is defined 
as the presence of 3 of the following 5 parameters: (1) 
blood glucose > 100 mg/dL (or a person is taking a 
hypoglycemic medication), (2) high density lipoprotein 
(HDL) < 40 mg/dL in men or < 50 mg/dL in women, 
(3) triglycerides > 150 mg/dL (or taking a lipid lower-
ing agent), (4) waist circumference > 40 inches in men 
or > 35 inches in women, and/or (5) blood pressure > 
130/85 mm Hg (or taking an antihypertensive medi-
cation) [2,3] (Table 1).

Metabolic syndrome is associated with an increased 
risk of diabetes mellitus, cardiovascular disease (in-
cluding myocardial infarction and cerebrovascular 
accident), and all-cause mortality [3]. Other systemic 
effects related to metabolic syndrome include renal, 
hepatic, and skin manifestations such as chronic kidney 
disease, non-alcoholic steatohepatitis, and obstructive 
sleep apnea [1].

Epidemiology and Risk Factors
An estimated 34% of people in the United States 
meet criteria for metabolic syndrome, with worldwide 
estimates ranging widely from less than 10% to 84%. 
People with SMI (eg, bipolar disorder, schizoaffec-
tive disorder, schizophrenia) are at even greater risk 
of developing metabolic syndrome than the general 
population [4,5]. The Clinical Antipsychotic Trials 
of Intervention Effectiveness (CATIE) study demon-
strated metabolic syndrome rates of 40.9% and 51.6% 
in men and women with a diagnosis of schizophrenia, 
respectively [6]. In a systematic review of bipolar dis-
order and metabolic syndrome, people with bipolar 
disorder showed higher rates of hypertriglyceridemia 
and hyperglycemia than controls [5]. 
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People with SMI have been found to have signifi-
cantly increased morbidity and mortality as compared 
to people without an SMI diagnosis, much of which 
has been attributed to increased cardiometabolic risk 
related to multiple factors [7]. Among adults with 
schizophrenia receiving Medicaid, Olfson et al found 
diabetes mellitus, ischemic heart disease, nonisch-
emic heart disease, and cerebrovascular accident to be 
among the top 10 causes of death [7]. The mortality 
rate for people with SMI is estimated to be 2 to 3 
times higher than the general population, and the life 
expectancy for people with SMI is estimated to be 10 
to 20 years shorter than the general population [8–
10]. Contributors to this disparity include modifiable 
health-related behaviors, social determinants of health, 
and iatrogenic sequelae of prescribed medications. 
Behavioral factors include poor nutrition, food inse-
curity, sedentary lifestyle, and smoking; side effects of 
commonly prescribed psychotropic medications, most 
notably atypical antipsychotics and mood stabilizers, 
also contribute to this disparity [7,11]. 

Both first- and second-generation antipsychotics 
have been shown to be associated with metabolic se-
quelae, including weight gain, elevated blood glucose, 
and insulin resistance [12–14]. Among psychotropic 
medications, the atypical or second-generation anti-
psychotics (SGAs) are a class of medications known 
to have significant metabolic side effects [15,16]. 
Studies comparing the metabolic consequences of 
individual SGAs have found significant variation 
within the class. Clozapine, olanzapine, quetiapine, 
and risperidone show significant likelihood of weight 
gain, hyperlipidemia, and hyperglycemia as well as 
other metabolic consequences [17]. Aripiprazole, 
lurasidone, and ziprasidone have shown little to no 
risk of metabolic sequelae [17]. 

Metabolic side effects of SGAs have been demon-
strated in children, adolescents, and adults. There is 
evidence that adolescents may be particularly sensitive 

to these sequelae. Gall-
ing and colleagues found 
that adolescents treated 
with antipsychotics were at 
greater risk of developing 
type 2 diabetes mellitus as 
compared to both healthy 
controls and controls with 
psychiatric illness [18]. 

Kryzhanovskaya et al, looking at metabolic parameters 
associated with olanzapine use in adolescents and 
adults, found that both adolescents and adults showed 
metabolic sequelae and that adolescents had larger 
changes in weight gain and lipids compared with adults 
[19].

The mechanism of SGA impact on metabolic pa-
rameters remains incompletely understood, though 
is thought to be multifactorial, mediated primarily 
through weight gain with increased adiposity. SGA 
histamine (H1) receptor binding affinity is implicated 
in weight gain [20] and 5HT2C antagonism may also 
lead to an increase in appetite [21]. Other proposed 
mechanisms include changes in appetite through 
leptin resistance or decreased sensitivity to leptin, the 
hormone that mediates satiety. Zhang and colleagues 
found an increase in leptin levels in patients with 
schizophrenia prescribed antipsychotics, suggesting 
leptin dysregulation [21]. Additional studies suggest 
metabolic disturbances independent of weight gain 
including direct effects of SGAs on glucose and lipid 
metabolism [22]. 

If a person experiences a weight gain of 5% after 
starting an SGA, it is recommended that the dose be 
decreased or that they be switched to another psy-
chotropic medication with lower likelihood of meta-
bolic consequences [23]. The effectiveness of switching  
antipsychotic medications to one with lower metabolic 
risk to improve weight and lipids has been previously 
demonstrated [24]. If a patient develops diabetes in 
the context of an antipsychotic prescription, it is also 
recommended that the medication be switched to an 
antipsychotic with less risk of hyperglycemia, and if 
not possible, to target additional risk factors including 
weight, poor nutrition, and sedentary lifestyle [25]. 
The decision to switch medications or decrease dosage 
is often weighed against the psychiatric stability of the 
person and their overall response to the medication in 
the context of their treatment course [14].

Table 1. Definition of Metabolic Syndrome -- NCEP ATP III 2005 Revision

Metabolic sydrome is defined by the presence of at least 3 of the following components:

Blood glucose ≥ 100 mg/dL (or taking hypoglycemic)

HDL < 40 mg/dL (men) or < 50 mg/dL (women)

Triglycerides  ≥ 150 mg/dL (or taking lipid-lowering agents)

Waist circumference > 40 in (men) or > 35 in (women)

Blood pressure ≥ 130/85 mm Hg (or taking antihypertensive)
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Metabolic Monitoring
Given the increased risk of metabolic syndrome among 
people with SMI, and the association of metabolic 
syndrome with increased morbidity and all-cause mor-
tality, there has been a growing awareness of the im-
portance of screening for metabolic syndrome among 
people with SMI. Metabolic monitoring involves 
routine screening for metabolic parameters and assess-
ment of metabolic risk factors among people with SMI 
who are prescribed antipsychotic medications. Various 
practice guidelines have been developed in the United 
States and internationally to assess for metabolic risk 
factors in people prescribed antipsychotic medications 
[26]. Current metabolic monitoring guidelines in 
the United States stem from 2004 consensus recom-
mendations of the American Diabetes Association 
and American Psychiatric Association along with the 
American Association of Clinical Endocrinologists 
and the North American Association for the Study of 
Obesity for metabolic monitoring among people pre-
scribed SGAs [23]. These recommendations include a 
time line for routine monitoring of weight/body mass 
index, waist circumference, blood pressure, fasting 
blood glucose or hemoglobin A1c, and fasting lipids 
(Table 2).  Guidelines recommend screening at base-
line, more frequently within the first 3 months, and 
then annually [23]. 

Though guidelines recommend measurement of 
waist circumference as a marker for metabolic health, 
body mass index is often used alone as a measure of 
obesity [27,28]. This may be due to the relative ease of 
obtaining weight over waist circumference. For exam-
ple, weight is more likely to be part of clinic workflows 
and many providers may not be accustomed to measur-
ing waist circumference. However, waist circumference 
does provide additional information regarding meta-
bolic health [29], as central adiposity is a marker of car-
diometabolic risk and related to insulin resistance [21]. 
Further modifications of the guidelines have included 
ethnicity-specific waist measurements [30].

There is evidence that non-fasting lipids may be sub-
stituted for fasting lipid panels, particularly for patients 
who may have difficulty adhering to fasting due to 
cognitive difficulties. Vanderlip and colleagues argue 
that fasting serum cholesterol panels are not necessary 
for screening for dyslipidemia given that non-HDL 
cholesterol is calculated based on total cholesterol and 
HDL, which do not substantially differ between fast-

ing and non-fasting values [31]. Hemoglobin A1c is 
recommended as a screening test for blood glucose ab-
normalities given that it does not require a fasting state 
and can therefore be more easily obtained for many 
patients. The choice to obtain a fasting blood glucose 
versus hemoglobin A1c may depend on multiple fac-
tors, including that a person can adhere to fasting and 
the cost of the laboratory test.

Routine monitoring of metabolic parameters is an 
integral step in targeting interventions to treat meta-
bolic syndrome. These interventions include lifestyle 
modifications and evidence-based treatment guidelines 
for management of associated dyslipidemia, hyperten-
sion, and type 2 diabetes mellitus. 

Current Metabolic Screening Practices
Despite the presence of defined guidelines, estimates 
show persistently low rates of metabolic monitoring 
among adults prescribed SGAs [32]. One study of 3 
state Medicaid programs showed little to no improve-
ment in screening rates for glucose and lipids post 
dissemination of the 2004 APA/ADA guidelines [33]. 
They noted a nonsignificant change in rates of glucose 
testing from 27% to 30% and small change in lipid 
testing from 10% to 11% among patients prescribed 
SGAs between 2002–2005 [33]. Examining screening 
rates among Medicaid recipients in Missouri between 
2010–2012, Morrato and colleagues found glucose 
testing rates of 80% with lipid testing remaining at 
41% [34]. A retrospective study of adult Medicaid 
recipients prescribed first- and second-generation an-
tipsychotics between 2008 and 2012 showed rates of 
screening for lipids and glucose to increase over time; 
glucose monitoring increased from 56.6% to 72.6% 
and lipids from 38.3% to 41.2% [35]. A review by 
Mangurian and colleagues suggested rates of glucose 
(fasting blood glucose or hemoglobin A1c) and lipid 
screening as low as 30% among people prescribed anti-
psychotic medications [14]. Furthermore, they under-
score the impact of low screening rates, stating that if 
20% of adults with SMI have diabetes and 70% remain 
unscreened, then approximately 2 million adults with 
SMI and diabetes in the United States would not be 
identified within our current system [14].

Higher rates of screening have been shown for Med-
icaid populations than commercially insured popula-
tions [36]. Haupt et al compared lipid and glucose 
testing pre- and post- ADA/APA guideline imple-
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mentation among commercially insured patients. They 
found an increase from 8.4% to 10.5% post guideline 
implementation for baseline lipid testing and from 6.8% 
to 9.0% for lipid testing at 12 weeks post-antipsychotic 
initiation [36]. Baseline glucose testing increased from 
17.3% to 21.8% and from 14.1% to 17.9 % at 12-week 
post antipsychotic initiation. In alignment with find-
ings from other studies, testing rates were particularly 
low for children [36].

Low screening rates have been found among chil-
dren and adolescents prescribed SGAs [37] despite 
evidence that youth may be at risk of developing 
more significant metabolic sequelae from SGAs [19]. 
Edelsohn and colleagues found an increase from 30% 
to 50% for glucose screening and from 19% to 28% 
for lipid screening among youth Medicaid recipients 
prescribed first- and second-generation antipsychotics 
between 2008 and 2012 [35]. Connolly and colleagues 
reported on metabolic screening rates for children and 
adolescents prescribed SGAs over the 8 years following 
announcement of the 2004 ADA/APA guidelines. 
Using insurance claims data, they found screening 
rates for fasting blood glucose and hemoglobin A1c 
temporarily increased following guideline dissemina-
tion, then dropped during the period 2004–2008, and 
again increased slightly [38]. 

Barriers to Screening
Barriers to screening exist at the level of the individual 
patient and provider as well as at the clinic and larger 
systems levels. Lack of provider awareness of evidence-
based guidelines for metabolic monitoring despite the 
presence of the 2004 ADA/APA guidelines has been 
cited by researchers as an impediment to screening. In 
a survey of primary care clinicians in San Francisco, 
Mangurian et al found that 40% of primary care pro-

viders did not know about the ADA/APA consensus 
guidelines for metabolic monitoring. The same survey 
of primary care providers identified additional impedi-
ments to screening, including obstacles to collabora-
tion with psychiatric providers and to scheduling pa-
tients for psychiatric follow-up [39]. Another clinician 
survey conducted by Parameswaran et al found that 
psychiatrists viewed psychiatric illness severity, lack 
of staff time, and lack of clinician time as significant 
barriers to metabolic screening. In addition, clinicians 
identified factors related to the complexity of coordi-
nating care across systems as obstacles; these included 
barriers to coordinating follow-up with medical pro-
viders, long wait times for patients to see medical 
providers, and difficulty collaborating with medical 
providers [40]. 

Other systems-level barriers include lack of a popu-
lation-based approach to screening (eg, registries) and 
lack of electronic record integration, which impedes 
the ability of primary care and psychiatry providers to 
share information related to the ordering of metabolic 
screening tests and prescribing of medications [41]. 
Mangurian calls for integration of electronic medical 
record systems between primary care and psychiatry, 
a population-based approach to metabolic monitoring 
utilizing registries and other elements of collaborative 
care models, and primary care consultation to aid in 
the treatment of metabolic abnormalities [41]. Amiel 
et al point to systems-level factors “including but not 
limited to … poor access to general medical services, 
inadequate medical record-keeping infrastructure, lack 
of in-system compliance incentives and lack of central-
ized oversight” [26]. 

Based on their experience implementing a computer-
based intervention for metabolic monitoring, Lai et 
al propose that the following factors may influence 

Table 2. Monitoring Protocol For Patients on Second-Generation Antipsychotics

Baseline 4 wk 8 wk 12 wk Quarterly Annually Every 5 yr 

Personal/family history X X

Weight (BMI) X X X X X

Waist circumference X X

Blood pressure X X X

Fasting glucose X X X

Fasting lipids X X X

Adapted from reference 23.
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providers’ engagement in metabolic monitoring: lack 
of apparent symptoms to suggest metabolic syndrome, 
patients’ lack of engagement in care, and poor access 
to care. They identify additional factors at the clini-
cian level to include under-recognition of the need for 
metabolic monitoring, lack of familiarity with screening 
guidelines, lack of agreement with guidelines, and the 
potential for individual clinicians to forget to order tests 
[42]. At the systems-level, they identify the absence of 
ongoing training as a potential reason why sustained 
testing was not observed in their intervention [42]. 

In a 2011 survey of providers prescribing anti-
psychotic medication to Medicaid beneficiaries in 
Missouri, Morrato and colleagues found that factors 
limiting frequency of health care utilization were 
closely linked to lack of metabolic testing. They also 
noted disparities in screening guidelines may lead to 
lack of routine metabolic monitoring; providers may 
screen based on prescribed medication, diagnosis, or 
other risk factor based stratification depending on the 
guidelines followed [34].

Current Unmet Needs
Vulnerable Populations
Though rates of metabolic screening remain low 
for all groups prescribed antipsychotic medications, 
studies have consistently shown low rates of screening 
among children and adolescents [35,36]. Edelsohn 
and colleagues hypothesize that the cause of these 
low rates is multifactorial, including that guardians 
may be reluctant to have young people undergo 
blood draws [35]. Morrato and colleagues suggest 
that policymakers should focus initiatives on younger, 
healthier adults, who they found to have lower rates 
of screening [37]. 

Racial and ethnic minorities with SMI constitute 
another particularly vulnerable population, with some 
studies showing an increased risk of metabolic sequelae 
and lower likelihood of treatment for diabetes and 
other metabolic derangements among African Ameri-
can and Latino populations with SMI [14,43,44].

Integration of Care
Lack of widespread integration of care between mental 
health and primary care remains another unmet need 
[41]. Hasnain and colleagues recommend improved 
communication between mental health and primary 
care clinicians to coordinate care to improve rates of 

monitoring, facilitate early follow-up of metabolic 
abnormalities, and avoid duplication of monitoring 
efforts [45]. Morrato and colleagues recommend that 
efforts to increase rates of metabolic monitoring be 
targeted not only to providers practicing in commu-
nity mental health centers, but also to other practice 
settings including primary care. They found that for 
75% of people prescribed antipsychotic medications, 
the prescriptions were started by prescribing providers 
who practiced outside of a community mental health 
center [34] and recommend that educational initiatives 
and performance improvement interventions broaden 
to include primary care and other care settings [34].

Potential Interventions for Improvement
Early interventions to improve metabolic screening 
rates have included educational initiatives to teach 
providers about consensus guidelines. However, ini-
tiatives to educate clinicians on metabolic monitoring 
have shown to be inadequate to significantly im-
prove rates of screening [33]. Therefore, subsequent 
initiatives have sought to influence screening rates 
by targeting behavior of individual clinicians with 
point-of-care tools, electronic reminders, or through 
systems-level reorganization towards population-based 
care [27,42,46].

A variety of clinical interventions focus on technolo-
gies that remind clinicians to order metabolic moni-
toring tests according to screening guidelines. One 
public mental health service in Queensland, Australia, 
created a standardized metabolic monitoring form to 
be uploaded to the electronic medical record. In their 
implementation study examining the efficacy of the 
metabolic monitoring form, they found that only 36% 
of the forms contained data. When data were recorded, 
there were significantly higher rates of documentation 
of measurements (weight, body mass index, blood 
pressure) rather than laboratory tests (including lipids 
and fasting blood glucose) [27]. 

Computerized reminder systems for metabolic 
monitoring have been studied in both outpatient 
and inpatient settings. Lai and colleagues studied 
the impact of a computerized reminder system on lab 
monitoring for metabolic parameters among outpa-
tients with schizophrenia prescribed SGAs [42]. This 
intervention also included an educational component 
with discussion of metabolic monitoring for people 
prescribed SGAs at meetings with attending psy-

Table 2. Monitoring Protocol For Patients on Second-Generation Antipsychotics

Baseline 4 wk 8 wk 12 wk Quarterly Annually Every 5 yr 

Personal/family history X X

Weight (BMI) X X X X X

Waist circumference X X

Blood pressure X X X

Fasting glucose X X X

Fasting lipids X X X

Adapted from reference 23.
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chiatrists. Computer reminders were displayed when 
a provider failed to order fasting plasma glucose or 
lipids (cholesterol, triglyceride) for patients prescribed 
clozapine, olanzapine, quetiapine, or risperidone. The 
study found a statistically significant improvement in 
laboratory metabolic screening for patients prescribed 
SGAs after implementation, with the greatest impact 
6-months post-intervention, though with subsequent 
decline in screening rates [42].

Psychiatric inpatient hospitalizations provide an op-
portunity to obtain testing at the time of treatment 
initiation and also for ongoing monitoring in a loca-
tion where fasting laboratory tests may be more easily 
obtained given onsite phlebotomy. One intervention 
targeting psychiatric inpatients utilized a computerized 
physician order entry system with the goal to improve 
metabolic screening among patients prescribed SGAs. 
Set in a large academic medical setting, the study 
found inpatient metabolic monitoring rates did not 
change significantly after implementation of these pop-
up computer alerts, comparing rates immediately and 4 
years after implementation [46].

There has been increasing focus on integrating 
mental health and medical care in an effort to im-
prove the health of people with mental illness [47]. 
Mangurian and colleagues found that the likelihood 
of diabetes mellitus screening doubled for people 
with severe mental illness who were seen for at least 
one primary care visit in addition to mental health 
treatment [48]. Haupt similarly found higher rates of 
metabolic screening among patients who had greater 
than one primary care visit [36]. Models of integra-
tion include both integration of medical services into 
mental health treatment as well as incorporation of 
mental health services into primary care. For people 
with SMI, integration efforts have largely focused 
on integrating primary care services into community 
mental health settings [49]. The Substance Abuse 
and Mental Health Service Administration’s (SAM-
HSA) Primary and Behavioral Health Care Integra-
tion (PBHCI) grants program and the Affordable 
Care Act’s Health Home Initiative are examples of 
federal incentive programs for improved integration 
between behavioral health and primary care [49]. In 
their evaluation of the PBHCI grant program, Scharf 
and colleagues presented findings that patients at 3 
matched clinics with PCBHI grants showed improve-
ment in some lipids, diastolic blood pressure, and 

fasting blood glucose, though not smoking or body 
mass index [50].

Conclusion
Several risk factors contribute to an increase in cardio-
metabolic risk for people with severe mental illness, 
including poor nutrition, sedentary lifestyle, social 
determinants of health, and prescribed antipsychotic 
medications. Metabolic monitoring aims to address 
these health disparities by screening for metabolic 
parameters and identifying abnormalities in order to 
target appropriate health interventions. Screening rates 
for metabolic parameters remain low for children, 
adolescents, and adults prescribed second-generation 
antipsychotics despite published guidelines and clinical 
interventions to improve screening. More system-wide 
interventions to improve collaboration between mental 
health and primary care are needed to enhance screen-
ing and prevent cardiovascular disease risk in this vul-
nerable population.
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