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Mortality in SMI

Reduced Life 
Expectancy

Antipsychotic-related weight 
gain and obesity, impaired 
glucose tolerance and new 
onset diabetes, 
hyperlipidemia, and 
cardiovascular disease

Comorbidities
- Diabetes Mellitus
- Cardiovascular 

disease 
- Cancer 

Lifestyle Choice
- Unhealthy Diet
- Lack of physical 
activity
- Excessive Smoking 
- Alcohol Abuse

High risk of 
Suicide and 

accidents

Physical illnesses 
diagnosed late and 

treated insufficiently 

The overall mortality rate is two to three times as high for patients with schizophrenia 
as it is for the general population, resulting in a life expectancy of about 20 years less 
than that of the general population*

*Laur TM, et al. Annual review of clinical psychology 2014; 10: 425-48

Presenter
Presentation Notes
Figure 1: Mortality in Schizophrenia. The overall mortality rate is twice to three times as high for patients with schizophrenia as for the general population resulting in a life expectancy of approximately 20 years below that of the general population. 



Physical illnesses with increased frequency 
in SMI patients

Bacterial infections and mycoses Tuberculosis (+)

Viral diseases HIV (++), hepatitis B/C (+)

Neoplasms Obesity-related cancer (+)

Musculoskeletal diseases Osteoporosis/decreased bone mineral density (+)

Stomatognathic diseases Poor dental status (+)

Respiratory tract diseases Impaired lung function (+)

Urological and male genital diseases Sexual dysfunction (+)

Female genital diseases and pregnancy 
complications

Obstetric complications (++)

Cardiovascular diseases Stroke, myocardial Infarction, arterial 
hypertension, other cardiac and vascular diseases 
(++)

Nutritional and metabolic diseases Obesity (++), diabetes mellitus (+), metabolic 
syndrome (++), hyperlipidemia (++)

(++) very good evidence and  (+) good evidence for increased risk 

Adapted from Leucht et al. (Acta Psychiatr Scand 2007; 116:317-333). 
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Visceral Adiposity:
The Critical Adipose Depot
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 Adiposity: Location, Location, Location!

Epidemiologic and metabolic studies conducted over the past 15 years have noted that complications frequently found in obese patients appear to be associated with the location of excess fat rather than to excess weight per se, specifically abdominally distributed obesity.1 
The patient with abdominal obesity, or excess visceral adipose tissue, and metabolic syndrome is at high risk for coronary artery disease,  type 2 diabetes, and related mortality. Individuals who are obese and have a high concentration of visceral adipose tissue tend to have dyslipidemia in the form of elevated levels of triglycerides and decreased levels of high-density lipoprotein cholesterol (HDL-C), which place them at higher risk for cardiovascular disease.
As obesity is a major factor in metabolic syndrome, the relevancy of managing obesity to treat metabolic syndrome to prevent and/or ameliorate chronic diseases such as cardiovascular disease and type 2 diabetes is undeniable. �A simple and practical screening tool such as a measurement of the waist circumference with a tape measure can be used to assess risk by monitoring the accumulation or loss of visceral fat between office visits. The waist should be measured at the iliac crest, with the patient gently exhaling. �
1.	Despres JP, Lemieux I, Prud'homme D. Treatment of obesity: need to focus on high risk abdominally �	obese patients. BMJ. 2001;322:716-720.











[[Please note: tape measure to be repositioned at iliac crest]]



Reasons for Increased CVD 
Mortality in Major Mental Disorders

  Modifiable health risk factors
  Lipid abnormalities (TC, LDL-C, TG, HDL)
  Diabetes
  Hypertension
  Metabolic syndrome 
  Physical inactivity
  Smoking

  Access to and/or utilization of medical care
  Adherence with therapies
  Economic capabilities

Newcomer J Hennekens CH. JAMA 2007; 298(15):1794-1796
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FC ER: 
1. Hennekens CH, Hennekens AR, Hollar D, Casey DE. Schizophrenia and increased risks of cardiovascular disease. Am Heart J. 2005 Dec;150(6):1115-21.
       
OBJECTIVE: The aim of the study is to review the absolute and relative impacts of the major causes for premature mortality among patients with schizophrenia. DATA SOURCES: We reviewed published articles on causes of mortality in the general population as well as among patients with schizophrenia. STUDY SELECTION: We selected articles which published total and cause-specific mortality rates. DATA EXTRACTION: We reviewed the causes of mortality and their risk factors. DATA SYNTHESIS: The average life expectancy of the general population is 76 years (72 years in men, 80 years in women), whereas the corresponding figure is 61 years (57 years in men, 65 years in women) among patients with schizophrenia. Thus, patients with schizophrenia have approximately a 20% reduced life expectancy compared with the general population. Although patients with schizophrenia are 10 to 20 times more likely than the general population to commit suicide, more than two thirds of patients with schizophrenia, compared with approximately one-half in the general population, die of coronary heart disease (CHD). The chief risk factors for this excess risk of death are cigarette smoking, obesity leading to dyslipidemia, insulin resistance and diabetes, and hypertension. CONCLUSIONS: The chief cause of excess premature mortality among patients with schizophrenia is CHD, caused mainly by their adverse risk factor profile. Because patients with schizophrenia have less access to medical care, consume less medical care, and are less compliant with their regimens, the choice of antipsychotic drug regimens that do not further adversely affect their risk factor for CHD is a major clinical and public health challenge among patients with schizophrenia.

2. McEvoy JP, Meyer JM, Goff DC, et al. Prevalence of the metabolic syndrome in patients with schizophrenia: baseline results from the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) schizophrenia trial and comparison with national estimates from NHANES III. Schizophr Res Dec 1 2005;80:19-32.

One important risk factor for cardiovascular disease is the metabolic syndrome (MS), yet limited data exist on its prevalence in US patients with schizophrenia. METHODS: Using baseline data from the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) Schizophrenia Trial, assessment of MS prevalence was performed based on National Cholesterol Education Program (NCEP) criteria, and also using a fasting glucose threshold of 100 mg/dl (AHA). Subjects with sufficient anthropometric data, data on use of antihypertensives, hypoglycemic medications or insulin, and fasting glucose and lipid values >8 h from last meal were included in the analysis. Comparative analyses were performed using a randomly selected sample from NHANES III matched 1:1 on the basis of age, gender and race/ethnicity. RESULTS: Of 1460 CATIE baseline subjects, 689 met analysis criteria. MS prevalence was 40.9% and 42.7%, respectively using the NCEP and AHA derived criteria. In females it was 51.6% and 54.2% using the NCEP and AHA criteria, compared to 36.0% (p = .0002) and 36.6% (p = .0003), respectively for males. 73.4% of all females (including nonfasting subjects) met the waist circumference criterion compared to 36.6% of males. In a logistic regression model with age, race and ethnicity as covariates, CATIE males were 138% more likely to have MS than the NHANES matched sample, and CATIE females 251% more likely than their NHANES counterparts. Even when controlling for differences in body mass index, CATIE males were still 85% more likely to have MS than the NHANES male sample, and CATIE females 137% more likely to have MS than females in NHANES. CONCLUSIONS: The metabolic syndrome is highly prevalent in US schizophrenia patients and represents an enormous source of cardiovascular risk, especially for women. Clinical attention must be given to monitoring for this syndrome, and minimizing metabolic risks associated with antipsychotic treatment.

3. Miller BJ, Paschall CB, 3rd, Svendsen DP. Mortality and medical comorbidity among patients with serious mental illness. Psychiatr Serv Oct 2006;57:1482-1487.

OBJECTIVES: This study examined mortality and medical comorbidity among patients with serious mental illness in Ohio. METHODS: Data for 20,018 patients admitted to an Ohio public mental health hospital between 1998 and 2002 were matched against state death records, and 608 deaths were identified. Leading causes of death and medical comorbidities, years of potential life lost (YPLL), and standardized mortality ratios were calculated for this population. RESULTS: Heart disease (126 persons, or 21 percent) and suicides (108 persons, or 18 percent) were the leading causes of death. The mean+/-SD number of YPLL was 32.0+/-12.6 years. The highest cause-specific mean YPLL was for suicides (41.7+/-10.3 years). Deaths from unnatural causes had higher mean YPLL than deaths from any other causes. Cause-specific mean YPLL were higher for women than for men, except for homicides, pneumonia and influenza, and heart disease. The aggregated standardized mortality ratio from all causes of death was 3.2, corresponding to 417 excess deaths (p<.001). Obesity (144 persons, or 24 percent) and hypertension (136 persons, or 22 percent) were the most prevalent medical comorbidities. CONCLUSIONS: This study demonstrated excess mortality among patients in Ohio with serious mental illness. Results highlight the need to integrate delivery of currently fragmented mental and physical health services and to target interventions that improve quality-of-life outcomes for this population.

4. Goff DC, Sullivan LM, McEvoy JP, et al. A comparison of ten-year cardiac risk estimates in schizophrenia patients from the CATIE study and matched controls. Schizophr Res Dec 1 2005;80:45-53.

OBJECTIVE: Standardized mortality rates are elevated in schizophrenia compared to the general population. The incidence of coronary heart disease (CHD) and the relative contribution of CHD to increased mortality in schizophrenia patients are not clear, despite recent concerns about metabolic complications of certain atypical antipsychotics. METHOD: Ten-year risk for CHD was calculated for 689 subjects who participated in the Clinical Trials of Antipsychotic Treatment Effectiveness (CATIE) Schizophrenia Trial at baseline using the Framingham CHD risk function and were compared with age-, race- and gender-matched controls from the National Health and Nutrition Examination Survey (NHANES) III. RESULTS: Ten-year CHD risk was significantly elevated in male (9.4% vs. 7.0%) and female (6.3% vs. 4.2%) schizophrenia patients compared to controls (p = 0.0001). Schizophrenia patients had significantly higher rates of smoking (68% vs. 35%), diabetes (13% vs. 3%), and hypertension (27% vs. 17%) and lower HDL cholesterol levels (43.7 vs. 49.3 mg/dl) compared to controls (p < 0.001). Only total cholesterol levels did not differ between groups. Ten-year CHD risk remained significantly elevated in schizophrenia patients after controlling for body mass index (p = 0.0001). CONCLUSIONS: These results are consistent with recent evidence of increased cardiac mortality in schizophrenia patients. While the impact of cigarette smoking is clear, the relative contributions to cardiac risk of specific antipsychotic agents, diet, exercise, and quality of medical care remain to be clarified.

5. Meigs JB, Wilson PW, Nathan DM, D'Agostino RB, Sr., Williams K, Haffner SM. Prevalence and characteristics of the metabolic syndrome in the San Antonio Heart and Framingham Offspring Studies. Diabetes Aug 2003;52:2160-2167.

The metabolic syndrome may be a common phenotype increasing risk for type 2 diabetes and cardiovascular disease. We assessed the prevalence and characteristics of the metabolic syndrome among population-based samples of 3,224 white subjects attending Framingham Offspring Study (FOS) exam 5 (1991-1995) and 1,081 non-Hispanic white and 1,656 Mexican-American subjects attending the San Antonio Heart Study (SAHS) phase II follow-up exam (1992-1996). Subjects were approximately 50% women, aged 30-79 years, without diabetes, and classified with the metabolic syndrome according to criteria for obesity, dyslipidemia, hyperglycemia, and hypertension proposed by the Third Report of the National Cholesterol Education Program's Adult Treatment Panel (ATP III) or the World Health Organization (WHO). We used regression models to estimate rates across ethnic groups and to assess the association of the metabolic syndrome with insulin resistance and predicted 10-year coronary heart disease (CHD) risk. Among FOS white subjects, the age- and sex-adjusted prevalence of the metabolic syndrome was 24% by both ATP III and WHO criteria; among SAHS non-Hispanic white subjects, 23 and 21%, respectively; and among SAHS Mexican-American subjects, 31 and 30%. Rates were highest among Mexican-American women (ATP III, 33%) and lowest among white women (21%). Subjects with the metabolic syndrome by ATP III criteria had higher age-, sex-, and ethnicity-adjusted levels of fasting insulin (11.3 micro U/ml), homeostasis model assessment of insulin resistance (2.7), and predicted CHD risk (11.8%) than those without the syndrome (5.9 micro U/ml, 1.3, and 6.4%, respectively; all P = 0.0001); differences were similar using WHO criteria. We conclude that the metabolic syndrome typically affects 20-30% of middle-aged adults in the U.S. By any criteria, subjects with the metabolic syndrome are more insulin resistant and at increased predicted risk for CHD versus those without the metabolic syndrome.

6. Lieberman JA, Stroup TS, McEvoy JP, et al. Effectiveness of antipsychotic drugs in patients with chronic schizophrenia. N Engl J Med Sep 22 2005;353:1209-1223.

BACKGROUND: The relative effectiveness of second-generation (atypical) antipsychotic drugs as compared with that of older agents has been incompletely addressed, though newer agents are currently used far more commonly. We compared a first-generation antipsychotic, perphenazine, with several newer drugs in a double-blind study. METHODS: A total of 1493 patients with schizophrenia were recruited at 57 U.S. sites and randomly assigned to receive olanzapine (7.5 to 30 mg per day), perphenazine (8 to 32 mg per day), quetiapine (200 to 800 mg per day), or risperidone (1.5 to 6.0 mg per day) for up to 18 months. Ziprasidone (40 to 160 mg per day) was included after its approval by the Food and Drug Administration. The primary aim was to delineate differences in the overall effectiveness of these five treatments. RESULTS: Overall, 74 percent of patients discontinued the study medication before 18 months (1061 of the 1432 patients who received at least one dose): 64 percent of those assigned to olanzapine, 75 percent of those assigned to perphenazine, 82 percent of those assigned to quetiapine, 74 percent of those assigned to risperidone, and 79 percent of those assigned to ziprasidone. The time to the discontinuation of treatment for any cause was significantly longer in the olanzapine group than in the quetiapine (P<0.001) or risperidone (P=0.002) group, but not in the perphenazine (P=0.021) or ziprasidone (P=0.028) group. The times to discontinuation because of intolerable side effects were similar among the groups, but the rates differed (P=0.04); olanzapine was associated with more discontinuation for weight gain or metabolic effects, and perphenazine was associated with more discontinuation for extrapyramidal effects. CONCLUSIONS: The majority of patients in each group discontinued their assigned treatment owing to inefficacy or intolerable side effects or for other reasons. Olanzapine was the most effective in terms of the rates of discontinuation, and the efficacy of the conventional antipsychotic agent perphenazine appeared similar to that of quetiapine, risperidone, and ziprasidone. Olanzapine was associated with greater weight gain and increases in measures of glucose and lipid metabolism.

7. Dixon L, Postrado L, Delahanty J, Fischer PJ, Lehman A. The association of medical comorbidity in schizophrenia with poor physical and mental health. J Nerv Ment Dis Aug 1999;187:496-502.

This study determined the prevalence of medical comorbidities in a cohort of persons receiving treatment for schizophrenia and the association of medical comorbidity with physical and mental health status. A total of 719 persons with schizophrenia sampled from a variety of community and treatment settings as part of the schizophrenia Patient Outcomes Research Team (PORT) participated in a survey interview. Multiple regression analyses were used to assess sociodemographic factors associated with the number of current medical comorbidities and the association of medical comorbidity count with patient ratings of physical health, mental health, symptoms, and quality of life. The majority of patients reported at least one medical problem. Problems with eyesight, teeth, and high blood pressure were most common. A greater number of current medical problems independently contributed to worse perceived physical health status, more severe psychosis and depression, and greater likelihood of a history of a suicide attempt. This study underscores the need to attend to somatic health care for persons with schizophrenia as well as the linkage of physical and mental health status.

8. Center for Diseases Control. Prevalence of current cigarette smoking among adults and changes in prevalence of current and some day smoking--United States, 1996-2001. MMWR Morb Mortal Wkly Rep Apr 11 2003;52:303-304, 306-307. 

Tobacco use, particularly cigarette smoking, is the leading preventable cause of death in the United States and is responsible for approximately 440,000 deaths each year. One of the national health objectives for 2010 is to reduce the prevalence of cigarette smoking among adults to < or = 12% (objective 27.1). To examine the prevalence of smoking for the 50 states, the District of Columbia (DC), Guam, Puerto Rico, and the Virgin Islands, CDC analyzed data from the 2001 Behavioral Risk Factor Surveillance System (BRFSS). This report summarizes the results of that analysis, which indicate that, during 2001, the median adult current smoking prevalence was 23.4% (range: 13.3%-30.9%) for the states and DC, and 12.5% (range: 9.8%-31.4%) for Guam, Puerto Rico, and the Virgin Islands. During 1996-2001, the prevalence of current smoking was relatively stable in 41 states and DC, and the proportion of current smokers who were some day smokers increased significantly in 31 of those states and DC. Because the only safe alternative to smoking is cessation, interventions should target all smokers to help them quit smoking completely.

9. Goff DC, Cather C, Evins AE, et al. Medical morbidity and mortality in schizophrenia: guidelines for psychiatrists. J Clin Psychiatry Feb 2005;66:183-194; quiz 147, 273-184.

BACKGROUND: Medical morbidity and mortality rates remain elevated in schizophrenia patients compared with the general population, in part due to potentially reversible medical risk factors. Psychiatrists should address this problem by adopting established strategies for prevention and intervention. METHOD: The literature on modifiable medical risk factors relevant to individuals with schizophrenia and corresponding guidelines for prevention and treatment established by expert consensus panels were reviewed. RESULTS: Schizophrenia patients are at elevated risk for cardiovascular disease due to high rates of cigarette smoking and, increasingly, due to obesity, diabetes, and hypertriglyceridemia. Rates of human immunodeficiency virus infection and infectious hepatitis are also higher in schizophrenia patients. Interventions that have reduced medical morbidity in the general population can be adopted to reduce premature mortality in individuals with schizophrenia. CONCLUSIONS: Patients with schizophrenia have high rates of potentially reversible medical morbidity. Implementation of practice guidelines for identifying and modifying risk factors could substantially improve the health of patients with schizophrenia.



Reasons for Increased CVD 
Mortality in Major Mental Disorders

• Primary and secondary prevention limitations for 
mentally ill versus general population

• Less likely to be screened or treated for dyslipidemia, 
hyperglycemia, hypertension

• Less likely to receive angioplasty or CABG
• Less likely to receive drug therapies of proven benefit 

(thrombolytics, aspirin, beta-blockers, ACE inhibitors) 
post-myocardial infarction

• More likely to have premature mortality post-myocardial 
infarction

Newcomer J Hennekens CH. JAMA 2007; 298(15):1794-1796
Druss BG et al. Arch Gen Psychiatry. 2001;58:565-572.
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Recent data suggest that the decline in mortality associated with CVD is largely due to improved diagnosis and treatment rather than to major successes in primary prevention. In contrast, patients with severe mental illnesses, such as schizophrenia, bipolar disorder, and depression that together affect 5% to 10% of the US population, lose 25 or more years of life expectancy, with the majority of the excess premature deaths due to CVD, not suicide. CVD mortality and prevention efforts comparing the general population and individuals with severe mental illnesses and suggest the urgent need for new paradigms.

Primary and secondary prevention measures are lacking in severe mentally ill (SMI) population vs general population
SMI + myocardial infarction patients are significantly :
Less likely to receive drug therapies of proven benefit, including thrombolytics, aspirin, -blockers, and ACE inhibitors
Less likely to undergo cardiac catheterizations and receive emergency angioplasties or coronary artery bypass graft surgery
Less likely to have the same quality of care 
Less likely to be screened for hyperglycemia and dyslipidemia
More likely to have greater mortality in the follow-up period -34% in persons with schizophrenia


References:
Newcomer J Hennekens CH. JAMA 2007; 298(15):1794-1796
Lieberman JA et al. N Engl J Med. 2005;353:1209-1223
Druss B et al. JAMA 2000; 283:506-511
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An illness affecting various mental domains, predisposition to sedentary lifestyle and nicotine dependence, poor dietary conditions, weight gain and potential metabolic complications of antipsychotic drug treatment are all major contributors to a range of metabolic disorders responsible for much of the medical morbidity and mortality of schizophrenia. 
M3R = muscarinic receptors; AMPK = AMP-activated protein kinase; BDNF = brain-derived neurotrophic factor; AGEs = advanced glycosylation end products; IRS = insulin receptor substrates; ISI = insulin sensitivity index;  GLUT2 = glucose transporter type 2; GLUT 4 = glucose transporter type 4; M3R = muscarinic receptors; SNP = single nucleotide polymorphism; SREBP = sterol regulatory element-binding proteins; 7DHC = 7 dehydrocholesterol; VCAM = vascular cell adhesion molecule; NO = nitric oxide;  PAI = plasminogen activator inhibitor;  tPA = adenosine triphosphatase; CRP = C-reactive protein;  IL = interleukin; TNF-α =  tumor necrosis factor alpha; MCP-1 = monocyte chemoattractant protein-1



Dyslipidemia

· Low HDL

· Small, dense 
LDL particles

· Acetyl-coenzyme A carboxylase α (ACACA) SNP (rs2229416) associated with hypertriglyceridemia

· Over expression of SREBP-1c

· Activation of SREBP-2 processing

· 7DHC, lansoterol, cholesta-8, 14, 24-trien3β-ol



Obesity

Inflammation

· CRP

·  IL1-β, IL-6, IL-8

·  TNF-α

· MCP-1

Atherosclerosis/

Cardiovascular Events

Glucose

Intolerance

· AGEs

· Homocysteine

· Increase in phosphorylation of GSK3β-Ser9

· IRS2 levels in the phosphorylation of GSK3α-Ser21

· ISI

· GLUT2

· GLUT4

· M3R binding density

Hypertension

Endothelial
dysfunction

· VCAM,
E-selectin

· NO

Impaired
thrombosis

· PAI-1

· tPA

Insulin resistance

Diet

· Histamine receptor antagonism

· 5HT in satiety signaling (5HT1A, 5HT2C)

· AMPK

· Hyperphagia

· Leptin

· Ghrelin

· BDNF

Schizophrenia Diagnosis and Antipsychotics

Inactivity



· Lack of routine exercise associated with GLUT4

· Sedating effect from antipsychotics

· Negative symptoms





Social Separation Challenges

• Isolation, marital and family discord, social conflict, job strain, unemployment, 
physical morbidity, retirement, social inequalities, expressed emotion, including 
race and pathological bias

• Holmes-Rahe Life Change Unit Scale
• Mind Body Medicine Equation (Albee, 1982):

Stress (Allostatic Loading)

Resiliency Factors

=  Selective 
Vulnerability:

Propensity to 
Illness



Common themes: 
The Concept of Stigma

STEREOTYPING 
(The neutral PERCEPTIONS of difference)

PREJUDICE
(Negative BELIEFS about this difference)

DISCRIMINATION
(Negative ACTIONS taken)

Adapted from work by Corrigan et al and Link and Phelan



The Discrimination of Stigma 
• Less likely to be hired
• Less likely to have apartments rented to them
• More likely to be rejected by friends and family
• More likely to be falsely accused of a crime
• More likely to be arrested and spend more time in 

jail that someone else similarly charged

(Rusch, 2005) (Read, 2006)
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Breonna Taylor (26), Louisville, KY 

Christian Cooper (57), NYC

Ahmaud Arbery (25), Brunswick, GA 

George Floyd (46), Minneapolis, MN
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Overt Racism

(Socially 
Unacceptable)

Covert Racism
(Socially 

Acceptable)
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STIGMA 

• Takes an enormous personal, social, and 
still unmeasured economic toll.

• Funding differential for mental health

• Poor integration of consumer services
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Multi-pronged approach
Generational – a la race and gender in politics
Educational programs, whether in person or in the media, in which persons with experience of mental illness educate a targeted group about mental illness and normalize it.



Targeted Groups for Change
• Popular media: journalists and executives
• Employers
• Landlords
• Criminal justice officials & law enforcement
• Legislators regarding discriminatory laws
• Government, Policy makers
• Consumers
• Providers of health care 
• Health Systems



Health equity is the attainment of the highest level of health 
for all people

Economic  
Status Behavioral

Health

Race and  
Ethnicity Language

Achieving health equity  

requires valuing everyone  

equally with focused and  

ongoing societal efforts to  

address avoidable  

inequalities, historical and  

contemporary injustices,  

and the elimination of  

health and health care  

disparities



Systematically addressing racial inequities will require action to address the 
drivers of health inequities within our hospital and in our communities

Bias in Clinical  
Decision-
Making

Unequal Access,  
Patient Experience,  

and Engagement

3

4

These drivers were based off of the National Academy of Medicine’s report titled
“Unequal Treatment: Confronting Racial and Ethnic Disparities in Healthcare”

1 Socioeconomic  
and Cultural  

Context

Pre-existing  
Disease  
Burden

2



Thank You!

“You must be the change you 
want to see in the world.”

Mahatma Gandhi
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