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ABSTRACT
Diabetes has reached pandemic proportions. The prevalence of diabetes is higher in patients with schizophrenia when compared to
the general population. Besides the traditionally recognized risk factors, this population also suffers from higher BMI. They are more
likely to be prescribed a second generation anti-psychotic drug. Poor living conditions and unhealthy life styles also play a role. The
International Diabetes Federation estimates that over 300 million people suffer from prediabetes worldwide. The presence of
prediabetes in patients with schizophrenia has not been well studied. Our data suggests that dysglycemia may be a hidden epidemic
in this population.

1. INTRODUCTION
1.1. Diabetes Mellitus
The human population is experiencing an inexorable rise in diabetes. It is estimated that the prevalence of diabetes worldwide will
increase from 285 million in 2010 to 438 million in the year 2030. (Diabetes Facts, 2012) Global projections for prediabetes indicate
an increase from 344 million in 2010 to 472 millions in 2030. (Wild et al, 2004) This dysglycemic assault has important medical and
ecocomic relevance. In the United States, diabetes mellitus affects almost 30 million people, with over twenty five percent of these
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patients remaining undiagnosed. (National Diabetes Fact Sheet, 2012) These numbers are estimated to increase to nearly 53 million
by 2025. (Diabetes Data and Forecasts, 2012) Annual costs for the treatment of diabetes and its complications were $174 billion in
2007 (ADA, 2008) and are expected to reach $514 billion in 2025(NDFS, 2012) Diabetes mellitus is a disproportionately expensive
disease. In the United States in 2002, the per-capita cost of health care was $13,243 for people with diabetes, while it was $2560 for
those without diabetes. (Hogan et al, 2002) The emergency department utilization rate by people with diabetes is twice that of the
unaffected population. (Laditka et al, 2001) Diabetes mellitus is associated with significant morbidity and premature mortality. (Alain
et al, 2002) It is associated with significant microvascular, and macrovascular complications. (Mokdad et al, 2001; Mokdad et al, 2000;
Burke et al, 1999) These patients also suffer from several neuropathic complications. (Boulton et al, 1998; Zochodne et al, 2008)

1.2. Pre-diabetes
Prediabetes refers to dysglycemia that is not abnormal enough to be classified as diabetes. Prediabetes affects nearly 79 million
Americans. (Diabetes.org, 2012) Prediabetes raises short-term absolute risk of type 2 diabetes by 3-to 10-fold, with some
populations exhibiting greater risk than others (Haffner et al, 2000; Wilson et al, 2005). Prediabetes is also associated with a
moderate increase in cardiovascular risk. (Earl et al, 2010) Most patients with prediabetes have all the cardiovascular risk factors as
patients with type 2 diabetes. These include dysglycemia, dyslipidemia, hypertension, obesity, physical inactivity, insulin resistance,
procoagulant state, endothelial dysfunction and inflammation. This places these patients at a high risk for macrovascular
complications. Prediabetes is also associated with significantly increased all-cause mortality. It is estimated that prediabetes costs
US almost 25 billion dollars a year (Zhang, 2009) Incidence of diabetes and prediabetes is however rising, and will further strain an
already overburdened health care system.

1.3. Schizophrenia
People with schizophrenia suffer from high rates of physical comorbidity. (Jeste et al, 1996) These include pulmonary, cardiovascular
and endocrine diseases. (Casey et al, 2011; Goff et al, 2005; Copeland et al, 2007) They also suffer from higher rates of smoking,
alcoholism, malnutrition and lack of exercise. (Linde-Feucht, 2007) They are more likely to partake in substance abuse and have
higher rates of accidents and suicide. (Dervaux et al, 2003; Wing et al, 2012; Jones et al, 2011) It is estimated that these behaviors
and comorbidities account for the majority of premature deaths in this population. (Brown, 1997) Detection and management of
these comorbidities is often poor in this population. (WFMH, 2010) One of the unrecognized medical comorbidity is prediabetes.

2. METHODS
We retrospectively reviewed the HbA1c results of 62 consecutive patients with schizophrenia seen in our office for medical reasons.
All patients were diagnosed with schizophrenia by a psychiatrist and were under treatment with psychotropic drugs. According to
the American Diabetic Association, (ADA, 2007) diabetes mellitus is diagnosed if symptoms of diabetes (polyuria, polydipsia, and
unexplained weight loss) are associated with a casual plasma glucose concentration of 200 mg/dl (11.1 mmol) or more; a fasting
glucose is more than 125 mg/dL, or 200 mg/dL or more at two hours after an oral 75-g glucose tolerance test, or hemoglobin A1c of
6.5% or higher. ADA's criteria for prediabetes is a fasting glucose of 100-125 mg/dL, or 140-199 mg/dL at two hours after an oral
75-g glucose tolerance test, or hemoglobin A1c of 5.7%-6.4%. In this study, diabetes mellitus was diagnosed if the HbA1c was 6.5%
or higher. Known diabetics under dysglycemic treatment were labeled as diabetics. Prediabetes was diagnosed only if the HbA1c
was 5.7% - 6.4% (39 - 46 mmol/mol).

3. RESULTS
Our patients ranged from the ages of 24 to 74 years. Of the 62 patients studied, there were 46 males and 16 females. 12 (8M; 4F)
patients had HbA1c above 6.5 or were known diabetics. Of the remaining 50, 24(48%); (20M; 4F) had HbA1c in the prediabetic range,
while 26 (52%); (18M; 8F) had HbA1c in the normal range. Of the total number of 62 patients, 24 (39%) were prediabetic.

4. DISCUSSION
4.1. Schizophrenia Statistics
Scizophrenia is a worldwide disease, with a prevalence of approximately 1%. It is the third leading cause of global disability in
persons aged 15-44 years. It is responsible for 2.8 percent of the global burden of disability. (Health Organization, 2001) The clinical
features and management of schizophrenia has been well studied. (APA, 2000; Sullivan et al, 2003; Woo et al, 2004) Patients with
schizophrenia have a two to three fold higher mortality rate compared to the general population. (Laursen et al, 2007; Saha et al,
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2007; Brown et al, 2010) Patients with schizophrenia have a higher rate of suicide and accidents. (Palmer et al, 2005) They also have
unhealthy lifestyles. These include poor diet, lack of exercise and excessive smoking and alcohol intake. (Wildgust et al, 2010) They
commonly have co-morbid substance abuse problems. (Foti et al, 2010) Schizophrenic patients also are more likely to be homeless
or incarcerated, due to crimes, contributing to a further suboptimal lifestyle. (Fazel et al, 2009) Anti-psychotics also appear to
contribute to this excess mortality due to adverse effects. (De et al, 2010) And finally, they appear to receive sub-optimal medical
care. (Mitchell et al, 2010) Overall, patients with schizophrenia suffer from a 10-25 year reduction in life expectancy. They also
account for approximately ten percent of America's totally and permanently disabled population. (Rupp et al, 1993)

4.2. Early Diagnosis
The high prevalence of prediabetes in the schizophrenia population is disturbing. Epidemiologic evidence suggests that the
complications of diabetes begin early in the progression from normal glucose tolerance to frank diabetes. Early identification and
treatment of persons with prediabetes have the potential to reduce or delay the progression to diabetes (Knowler et al, 2002;
Dream, 2006;  Li et al, 2008; Lindstrom et al, 2006; Gillies et al, 2007), and prevent or delay cardiovascular disease (Chiasson et al,
2003; Ratner et al, 2005) and microvascular disease (Dream, 2008)

4.3. Lifestyle Changes
Lifestyle changes are extremely important in preventing progression of prediabetes to overt diabetes mellitus. (Tuomilehto et al,
2001; Pan et al, 1997; Wataname et al, 2003) The American Diabetic Association recommends that the treatment of choice for these
patients should be lifestyle modification resulting in a 5-10% weight loss and incorporating physical activity of 30 min/day. The
Diabetes Prevention Program study examined more than 3,200 overweight or obese adults with prediabetes and showed that
lifestyle interventions, such as those taught in diabetes education programs, reduced the incidence of diabetes by 58% overall and
by 71% in older adults. Lifestyle changes will also reduce other risk factors in this population, positively impacting mortality.
(Wildgust et al, 2010) However, lifestyle changes may be difficult to enforce in a schizophrenia population.

4.4. Therapeutic Interventions
Therapeutic interventions have also been studied in this population to help preserve or restore normal glucose tolerance and insulin
sensitivity. (Buchanan et al, 2002; Chiasson et al, 2002, DPPRG, 2002) Prediabetic subjects when treated with metformin, benefit from
a 31% reduction in the development of diabetes mellitus. (Knowler et al, 2002) The American Association of Clinical Endocrinologists
recommends that blood pressure be maintained at 130 systolic and 80 diastolic or below, with an ARB or an ACE as the first
treatment choice. They also recommend low dose aspirin provided there are no GI contraindications. Lipid profile is also important
in this population. It is recommended that LDL cholesterol levels of less than 100 mg/dl or non-HDL cholesterol of less than 130
mg/dl are targeted and achieved. (Alan et al, 2008) Prediabetics have abnormal apoA-1 and apolipoprotein B-100 metabolism,
contributing to the acceleration of atherosclerosis (Watts et al, 2003) Therapeutic modulation of the lipid profile may therefore
benefit patients with prediabetes. Impaired glucose tolerance patients may benefit more from fibrate treatment, whereas impaired
fasting glucose patients may be better candidates for statin therapy (Krysiak et al, 2010).

4.5. Selection of Antipsychotic Medications
Antipsychotic medications are used in schizophrenics to treat the most severe psychiatric symptoms, such as hallucinations,
paranoid thoughts, and delusions. Research shows that some of these medications may put patients at a higher risk of metabolic
derangements, such as obesity and insulin resistance. (ADA, 2004; Spoelstra et al, 2004; Nasrallah et al, 2004) They may thus cause or
worsen prediabetes. Newer antipsychotics, like clozapine and olanzapine, are associated with a higher risk of metabolic side effects
than others, like aripiprazole and ziprasidone. (Lamberti et al, 2005; de Leon et al, 2005; Evans et al, 2005; Lamberti et al, 2006) The
former drugs should be avoided in African-Americans as they have a higher propensity to develop weight gain and metabolic
abnormalities. (Krakowski et al, 2009) The patients on clozapine and olanzapine should have their metabolic parameters closely
monitored and if needed, switched to antipsychotic drugs with lower risk profiles. (Buckley et al, 2008; Morrato et al, 2009)

5. CONCLUSION
The findings of this study are alarming. Our study found that nearly one of every three patients with schizophrenia suffers from
prediabetes. These findings are similar to those recently reported in a hospitalized schizophrenia population (Manu et al, 2011)
Presence of prediabetes in almost 39% of the antipsychotic-treated schizophrenic patients suggests a huge and hidden metabolic
epidemic in this population. The adverse contribution of antipsychotic drugs to this phenomenon needs to be studied further.
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4.3. Lifestyle Changes
Lifestyle changes are extremely important in preventing progression of prediabetes to overt diabetes mellitus. (Tuomilehto et al,
2001; Pan et al, 1997; Wataname et al, 2003) The American Diabetic Association recommends that the treatment of choice for these
patients should be lifestyle modification resulting in a 5-10% weight loss and incorporating physical activity of 30 min/day. The
Diabetes Prevention Program study examined more than 3,200 overweight or obese adults with prediabetes and showed that
lifestyle interventions, such as those taught in diabetes education programs, reduced the incidence of diabetes by 58% overall and
by 71% in older adults. Lifestyle changes will also reduce other risk factors in this population, positively impacting mortality.
(Wildgust et al, 2010) However, lifestyle changes may be difficult to enforce in a schizophrenia population.

4.4. Therapeutic Interventions
Therapeutic interventions have also been studied in this population to help preserve or restore normal glucose tolerance and insulin
sensitivity. (Buchanan et al, 2002; Chiasson et al, 2002, DPPRG, 2002) Prediabetic subjects when treated with metformin, benefit from
a 31% reduction in the development of diabetes mellitus. (Knowler et al, 2002) The American Association of Clinical Endocrinologists
recommends that blood pressure be maintained at 130 systolic and 80 diastolic or below, with an ARB or an ACE as the first
treatment choice. They also recommend low dose aspirin provided there are no GI contraindications. Lipid profile is also important
in this population. It is recommended that LDL cholesterol levels of less than 100 mg/dl or non-HDL cholesterol of less than 130
mg/dl are targeted and achieved. (Alan et al, 2008) Prediabetics have abnormal apoA-1 and apolipoprotein B-100 metabolism,
contributing to the acceleration of atherosclerosis (Watts et al, 2003) Therapeutic modulation of the lipid profile may therefore
benefit patients with prediabetes. Impaired glucose tolerance patients may benefit more from fibrate treatment, whereas impaired
fasting glucose patients may be better candidates for statin therapy (Krysiak et al, 2010).

4.5. Selection of Antipsychotic Medications
Antipsychotic medications are used in schizophrenics to treat the most severe psychiatric symptoms, such as hallucinations,
paranoid thoughts, and delusions. Research shows that some of these medications may put patients at a higher risk of metabolic
derangements, such as obesity and insulin resistance. (ADA, 2004; Spoelstra et al, 2004; Nasrallah et al, 2004) They may thus cause or
worsen prediabetes. Newer antipsychotics, like clozapine and olanzapine, are associated with a higher risk of metabolic side effects
than others, like aripiprazole and ziprasidone. (Lamberti et al, 2005; de Leon et al, 2005; Evans et al, 2005; Lamberti et al, 2006) The
former drugs should be avoided in African-Americans as they have a higher propensity to develop weight gain and metabolic
abnormalities. (Krakowski et al, 2009) The patients on clozapine and olanzapine should have their metabolic parameters closely
monitored and if needed, switched to antipsychotic drugs with lower risk profiles. (Buckley et al, 2008; Morrato et al, 2009)

5. CONCLUSION
The findings of this study are alarming. Our study found that nearly one of every three patients with schizophrenia suffers from
prediabetes. These findings are similar to those recently reported in a hospitalized schizophrenia population (Manu et al, 2011)
Presence of prediabetes in almost 39% of the antipsychotic-treated schizophrenic patients suggests a huge and hidden metabolic
epidemic in this population. The adverse contribution of antipsychotic drugs to this phenomenon needs to be studied further.
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SUMMARY OF RESEARCH
 Schizophrenia patients experience poor lifestyles. They have higher rates of smoking, alcoholism, malnutrition and lack of exercise.

They suffer from high rates of physical co-morbidity. These include hypertension, diabetes, lung disease and many others
common ailments. As a result, they experience premature mortality.

 Our research shows that prediabetes is much more common in patients with schizophrenia when compared to the general
population. This may be partly due to poor lifestyle, newer antipsychotic drugs and yet unknown factors specific to this population

 Prediabetics have an increased risk of progressing to type 2 diabetes. Prediabetic patients have a higher risk of developing
cardiovascular and diabetes-related complications. Prediabetes is also associated with higher all-cause mortality..

 Interventions should include an improved diet, smoking cessation and regular exercise in these patients. Proper selection of anti-
psychotic drugs may also help. The role of prophylactic initiation of metformin and/or fibrate or statin therapy needs to be
considered in select patients.

DISCLOSURE STATEMENT
The author has no conflicts of interest to disclose.

ACKNOWLEDGMENTS
I would like to thank my office staff and all my patients who continue to help me in my clinical research endeavors.

RREEFFEERREENNCCEE
1. American Diabetes Association. Economic costs of diabetes

in the U.S. in 2007 erratum in Diabetes Care, 2008; 31:1271
Diabetes Care. 2008; 31:596-615

2. Alain G. Bertoni, Julie S. Krop, Gerard F. Anderson et al.
Diabetes-Related Morbidity and Mortality in a National

Sample of U.S. Elders. Diabetes Care March 2002: 25(3): 471-
475

3. American Diabetes Association. Diagnosis and classification
of diabetes mellitus. Diabetes Care. Jan 2007; 30 Suppl
1:S42-7

4. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition - Text Revision.
Washington, DC, American Psychiatric Association, 2000;
312-31

5. Alan J. Garber, Yehuda Handelsman, Daniel Einhorn et al.
When do the risks of diabetes begin? A consensus statement
from the American College of Endocrinology and the
American Association of Clincal Endocrinologists. Endocrine
Practice 2008; 14(7) 933

6. American Diabetes Association, American Psychiatric
Association, American Association of Clinical
Endocrinologists: Consensus development conference on
antipsychotic drugs and obesity and diabetes. Journal of
Clinical Psychiatry, 2004; 65:267-272

7. Burke J, Williams K, Gaskill S, Hazuda H, Haffner S, Stern M.
Rapid rise in the incidence of type 2 diabetes from 1987 to
1996: results from the San Antonio heart study. Arch Intern
Med 1999; 159:1450-1456

8. Boulton AJ, Malik RA. Diabetic neuropathy. Med Clin North
Am.,1998; 82(4):909-29

9. Brown S: Excess mortality of schizophrenia. A meta-analysis.
Br J Psychiatry, 1997, 171:502-508

10. Buchanan T, Xiang A, Peters R, et al. Preservation of
pancreatic β-cell function and prevention of type 2 diabetes
by pharmacological treatment of insulin resistance in high-
risk Hispanic women. Diabetes 2002; 51:2796-803

11. Brown S, Kim M, Mitchell C, Inskip H. Twenty-five year
mortality of a community cohort with schizophrenia. Br J
Psychiatry, 2010; 196:116–121

12. Buckley PF; Correll CU: Strategies for dosing and switching
antipsychotics for optimal clinical management. Journal of
Clinical Psychiatry, 2008; 69 (suppl 1):4-17

13. Copeland LA, Mortensen EM, Zeber JE, Pugh MJ, Restrepo
MI, Dalack GW. Pulmonary disease among inpatient
decedents: Impact of schizophrenia. Prog
Neuropsychopharmacol Biol Psychiatry. 2007; 31(3):720-6

14. Chiasson JL, Josse RG, Gomis R, et al; STOP-NIDDM Trial
Research Group. Acarbose treatment and the risk of
cardiovascular disease and hypertension in patients with
impaired glucose tolerance: the STOP-NIDDM trial. JAMA.
2003; 290:486-494.

15. Chiasson J, Josse R, Gomis R, Hanefeld M, Karasik A, Laakso
M. Acarbose for prevention of type 2 diabetes mellitus: the
STOP-NIDDM (study to prevent non-insulin-dependent
diabetes mellitus) randomised trial. Lancet 2002; 359:2072-7.

© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page184

PERSPECTIVE ARTICLE

Lifestyle changes are important and strategies to incorporate these in this population need to be developed. Finally, guidelines for
the initiation of metformin and lipid lowering medications are needed for the prediabetic schizophrenia population.

SUMMARY OF RESEARCH
 Schizophrenia patients experience poor lifestyles. They have higher rates of smoking, alcoholism, malnutrition and lack of exercise.

They suffer from high rates of physical co-morbidity. These include hypertension, diabetes, lung disease and many others
common ailments. As a result, they experience premature mortality.

 Our research shows that prediabetes is much more common in patients with schizophrenia when compared to the general
population. This may be partly due to poor lifestyle, newer antipsychotic drugs and yet unknown factors specific to this population

 Prediabetics have an increased risk of progressing to type 2 diabetes. Prediabetic patients have a higher risk of developing
cardiovascular and diabetes-related complications. Prediabetes is also associated with higher all-cause mortality..

 Interventions should include an improved diet, smoking cessation and regular exercise in these patients. Proper selection of anti-
psychotic drugs may also help. The role of prophylactic initiation of metformin and/or fibrate or statin therapy needs to be
considered in select patients.

DISCLOSURE STATEMENT
The author has no conflicts of interest to disclose.

ACKNOWLEDGMENTS
I would like to thank my office staff and all my patients who continue to help me in my clinical research endeavors.

RREEFFEERREENNCCEE
1. American Diabetes Association. Economic costs of diabetes

in the U.S. in 2007 erratum in Diabetes Care, 2008; 31:1271
Diabetes Care. 2008; 31:596-615

2. Alain G. Bertoni, Julie S. Krop, Gerard F. Anderson et al.
Diabetes-Related Morbidity and Mortality in a National

Sample of U.S. Elders. Diabetes Care March 2002: 25(3): 471-
475

3. American Diabetes Association. Diagnosis and classification
of diabetes mellitus. Diabetes Care. Jan 2007; 30 Suppl
1:S42-7

4. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition - Text Revision.
Washington, DC, American Psychiatric Association, 2000;
312-31

5. Alan J. Garber, Yehuda Handelsman, Daniel Einhorn et al.
When do the risks of diabetes begin? A consensus statement
from the American College of Endocrinology and the
American Association of Clincal Endocrinologists. Endocrine
Practice 2008; 14(7) 933

6. American Diabetes Association, American Psychiatric
Association, American Association of Clinical
Endocrinologists: Consensus development conference on
antipsychotic drugs and obesity and diabetes. Journal of
Clinical Psychiatry, 2004; 65:267-272

7. Burke J, Williams K, Gaskill S, Hazuda H, Haffner S, Stern M.
Rapid rise in the incidence of type 2 diabetes from 1987 to
1996: results from the San Antonio heart study. Arch Intern
Med 1999; 159:1450-1456

8. Boulton AJ, Malik RA. Diabetic neuropathy. Med Clin North
Am.,1998; 82(4):909-29

9. Brown S: Excess mortality of schizophrenia. A meta-analysis.
Br J Psychiatry, 1997, 171:502-508

10. Buchanan T, Xiang A, Peters R, et al. Preservation of
pancreatic β-cell function and prevention of type 2 diabetes
by pharmacological treatment of insulin resistance in high-
risk Hispanic women. Diabetes 2002; 51:2796-803

11. Brown S, Kim M, Mitchell C, Inskip H. Twenty-five year
mortality of a community cohort with schizophrenia. Br J
Psychiatry, 2010; 196:116–121

12. Buckley PF; Correll CU: Strategies for dosing and switching
antipsychotics for optimal clinical management. Journal of
Clinical Psychiatry, 2008; 69 (suppl 1):4-17

13. Copeland LA, Mortensen EM, Zeber JE, Pugh MJ, Restrepo
MI, Dalack GW. Pulmonary disease among inpatient
decedents: Impact of schizophrenia. Prog
Neuropsychopharmacol Biol Psychiatry. 2007; 31(3):720-6

14. Chiasson JL, Josse RG, Gomis R, et al; STOP-NIDDM Trial
Research Group. Acarbose treatment and the risk of
cardiovascular disease and hypertension in patients with
impaired glucose tolerance: the STOP-NIDDM trial. JAMA.
2003; 290:486-494.

15. Chiasson J, Josse R, Gomis R, Hanefeld M, Karasik A, Laakso
M. Acarbose for prevention of type 2 diabetes mellitus: the
STOP-NIDDM (study to prevent non-insulin-dependent
diabetes mellitus) randomised trial. Lancet 2002; 359:2072-7.

© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page184

PERSPECTIVE ARTICLE

Lifestyle changes are important and strategies to incorporate these in this population need to be developed. Finally, guidelines for
the initiation of metformin and lipid lowering medications are needed for the prediabetic schizophrenia population.

SUMMARY OF RESEARCH
 Schizophrenia patients experience poor lifestyles. They have higher rates of smoking, alcoholism, malnutrition and lack of exercise.

They suffer from high rates of physical co-morbidity. These include hypertension, diabetes, lung disease and many others
common ailments. As a result, they experience premature mortality.

 Our research shows that prediabetes is much more common in patients with schizophrenia when compared to the general
population. This may be partly due to poor lifestyle, newer antipsychotic drugs and yet unknown factors specific to this population

 Prediabetics have an increased risk of progressing to type 2 diabetes. Prediabetic patients have a higher risk of developing
cardiovascular and diabetes-related complications. Prediabetes is also associated with higher all-cause mortality..

 Interventions should include an improved diet, smoking cessation and regular exercise in these patients. Proper selection of anti-
psychotic drugs may also help. The role of prophylactic initiation of metformin and/or fibrate or statin therapy needs to be
considered in select patients.

DISCLOSURE STATEMENT
The author has no conflicts of interest to disclose.

ACKNOWLEDGMENTS
I would like to thank my office staff and all my patients who continue to help me in my clinical research endeavors.

RREEFFEERREENNCCEE
1. American Diabetes Association. Economic costs of diabetes

in the U.S. in 2007 erratum in Diabetes Care, 2008; 31:1271
Diabetes Care. 2008; 31:596-615

2. Alain G. Bertoni, Julie S. Krop, Gerard F. Anderson et al.
Diabetes-Related Morbidity and Mortality in a National

Sample of U.S. Elders. Diabetes Care March 2002: 25(3): 471-
475

3. American Diabetes Association. Diagnosis and classification
of diabetes mellitus. Diabetes Care. Jan 2007; 30 Suppl
1:S42-7

4. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition - Text Revision.
Washington, DC, American Psychiatric Association, 2000;
312-31

5. Alan J. Garber, Yehuda Handelsman, Daniel Einhorn et al.
When do the risks of diabetes begin? A consensus statement
from the American College of Endocrinology and the
American Association of Clincal Endocrinologists. Endocrine
Practice 2008; 14(7) 933

6. American Diabetes Association, American Psychiatric
Association, American Association of Clinical
Endocrinologists: Consensus development conference on
antipsychotic drugs and obesity and diabetes. Journal of
Clinical Psychiatry, 2004; 65:267-272

7. Burke J, Williams K, Gaskill S, Hazuda H, Haffner S, Stern M.
Rapid rise in the incidence of type 2 diabetes from 1987 to
1996: results from the San Antonio heart study. Arch Intern
Med 1999; 159:1450-1456

8. Boulton AJ, Malik RA. Diabetic neuropathy. Med Clin North
Am.,1998; 82(4):909-29

9. Brown S: Excess mortality of schizophrenia. A meta-analysis.
Br J Psychiatry, 1997, 171:502-508

10. Buchanan T, Xiang A, Peters R, et al. Preservation of
pancreatic β-cell function and prevention of type 2 diabetes
by pharmacological treatment of insulin resistance in high-
risk Hispanic women. Diabetes 2002; 51:2796-803

11. Brown S, Kim M, Mitchell C, Inskip H. Twenty-five year
mortality of a community cohort with schizophrenia. Br J
Psychiatry, 2010; 196:116–121

12. Buckley PF; Correll CU: Strategies for dosing and switching
antipsychotics for optimal clinical management. Journal of
Clinical Psychiatry, 2008; 69 (suppl 1):4-17

13. Copeland LA, Mortensen EM, Zeber JE, Pugh MJ, Restrepo
MI, Dalack GW. Pulmonary disease among inpatient
decedents: Impact of schizophrenia. Prog
Neuropsychopharmacol Biol Psychiatry. 2007; 31(3):720-6

14. Chiasson JL, Josse RG, Gomis R, et al; STOP-NIDDM Trial
Research Group. Acarbose treatment and the risk of
cardiovascular disease and hypertension in patients with
impaired glucose tolerance: the STOP-NIDDM trial. JAMA.
2003; 290:486-494.

15. Chiasson J, Josse R, Gomis R, Hanefeld M, Karasik A, Laakso
M. Acarbose for prevention of type 2 diabetes mellitus: the
STOP-NIDDM (study to prevent non-insulin-dependent
diabetes mellitus) randomised trial. Lancet 2002; 359:2072-7.



© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page185

PERSPECTIVE ARTICLE

16. Casey DA, Rodriguez M, Northcott C, Vickar G, Shihabuddin
L. Schizophrenia: medical illness, mortality, and aging. Int J
Psychiatry Med., 2011; 41(3):245-51

17. Dervaux A, Laqueille X, Bourdel MC, Leborgne MH, Olié JP,
Lôo H, Krebs MO. Cannabis and schizophrenia: demographic
and clinical correlates, Encephale, 2003; 29(1):11-7

18. DREAM (Diabetes Reduction Assessment with Ramipril and
Rosiglitazone Medication) Trial Investigators, Gertein HC,
Yusuf S, Bosch J, et al. Effect of rosiglitazone on the
frequency of diabetes in patients with impaired glucose
tolerance or impaired fasting glucose: a randomised
controlled trial. Lancet. 2006; 368:1096-1105

19. Diabetes Prevention Program Research Group. Reduction in
the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med ,2002; 346(6):393-403.

20. de Leon J; Diaz FJ; Josiassen RC et al.: Weight gain during
a double-blind multidosage clozapine study. Journal of
Clinical Psychopharmacology, 2007; 27:22-27.

21. Earl S. Ford,Guixiang Zhao, PhDand Chaoyang Pre-Diabetes
and the Risk for Cardiovascular Disease. A Systematic Review
of the Evidence. J Am Coll Cardiol, 2010; 55:1310-1317

22. Foti DJ, Kotov R, Guey LT, Bromet EJ. Cannabis use and the
course of schizophrenia: 10-year follow-up after first
hospitalization. Am J Psychiatry, Aug 2010; 167(8):987-93.

23. Fazel S, Langstrom N, Hjern A, Grann M, Lichtenstein P.
Schizophrenia, substance abuse, and violent crime. JAMA,1
May 20 2009;301(19):2016-23

24. Gillies CL, Abrams KR, Lambert PC, et al. Pharmacological
and lifestyle interventions to prevent or delay type 2
diabetes in people with impaired glucose tolerance:
systematic review and meta-analysis. BMJ., 2007; 334:299

25. Goff DC, Cather C, Evins AE, Henderson DC, Freudenreich O,
Copeland PM, Bierer M, Duckworth K, Sacks FM. Medical
morbidity and mortality in schizophrenia: guidelines for
psychiatrists. J Clin Psychiatry., 2005; 66(2):183-94

26. Hogan P, Dall T. Economic costs of diabetes in the U.S. in
2002. Diabetes Care., 2003; 26:917-932

27. Haffner SM, Mykkänen L, Festa A, Burke JP, Stern MP.
Insulin-resistant prediabetic subjects have more atherogenic
risk factors than insulin-sensitive prediabetic subjects:
implications for preventing coronary heart disease during
the prediabetic state. Circulation. 2000; 101:975-980

28. Health Organization. World Health Report 2001. Mental
Health: New Understanding, New Hope. Geneva,
Switzerland: World Health Organization, 2001; 27-29

29. Jeste DV, Gladsjo JA, Lindamer LA, Lacro JP: Medical
comorbidity in schizophrenia. Schizophr Bull, 1996; 22:413-
430.

30. Jones RM, Lichtenstein P, Grann M, Långström N, Fazel S.
Alcohol use disorders in schizophrenia: a national cohort

study of 12,653 patients. J Clin Psychiatry., 2011; 72(6):775-
779

31. Knowler WC, Barrett-Connor E, Fowler SE, et al; Diabetes
Prevention Program Research Group. Reduction in the
incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med., 2002; 346:393-403

32. Krakowski M; Czobor P; Citrome L: Weight gain, metabolic
parameters, and the impact of race in aggressive inpatients
randomized to double-blind clozapine, olanzapine or
haloperidol. Schizophrenia Research, 2009. 110:95-102

33. Krysiak R, Gdula-Dymek A, Bachowski R, Okopien B.
Pleiotropic effects of atorvastatin and fenofibrate in
metabolic syndrome and different types of prediabetes.
Diabetes Care, 2010; 33(10), 2266–2270

34. Laditka SB, Mastanduno MP, Laditka JN. Health care use of
individuals with diabetes in an employer-based insurance
population. Arch Intern Med., May 28 2001; 161(10):1301-8

35. Linde-Feucht, S., Defining Wellness: key principles, elements
and barriers. National Wellness Summit for People with
Mental Illness, 2007

36. Laursen TM, Munk-Olsen T, Nordentoft M, Mortensen PB.
Increased mortality among patients admitted with major
psychiatric disorders: a register-based study comparing
mortality in unipolar depressive disorder, bipolar affective
disorder, schizoaffective disorder, and schizophrenia. J Clin
Psychiatry 2007; 68:899–907

37. Lindström J, Ilanne-Parikka P, Peltonen M, et al; Finnish
Diabetes Prevention Study Group. Sustained reduction in the
incidence of type 2 diabetes by lifestyle intervention: follow-
up of the Finnish Diabetes Prevention Study. Lancet. 2006;
368:1673-1679

38. Mokdad A, Bowman B, Ford E, Vinicor F, Marks J, Koplan J.
The continuing epidemics of obesity and diabetes in the
United States. JAMA 2001; 286(10):1195-200

39. Mokdad A, Ford E, Bowman B, et al. Diabetes trends in the
U.S.: 1990-1998. Diabetes Care, 2000; 23(9):1278-83

40. Mitchell AJ, Lord O. Do deficits in cardiac care influence high
mortality rates in schizophrenia? A systematic review and
pooled analysis. J Psychopharmacol, 2010; 24:69–80

41. Mackin P; Watkinson HM; Young AH: Prevalence of obesity,
glucose homeostasis disorders and metabolic syndrome in
psychiatric patients taking typical or atypical antipsychotic
drugs: a cross-sectional study. Diabetologia 2005.48:215-
221

42. Morrato EH; Newcomer JW; Kamat S et al.: Metabolic
screening after the American Diabetes Association's
consensus statement on antipsychotic drugs and diabetes.
Diabetes Care ; 2009; 32:1037-1042.

43. Manu P, Correll C, van Winkel R, Wampers M et al.
Prediabetes in patients treated with antipsychotic drugs. J
Clin Psychiatry. 2011 Dec

© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page185

PERSPECTIVE ARTICLE

16. Casey DA, Rodriguez M, Northcott C, Vickar G, Shihabuddin
L. Schizophrenia: medical illness, mortality, and aging. Int J
Psychiatry Med., 2011; 41(3):245-51

17. Dervaux A, Laqueille X, Bourdel MC, Leborgne MH, Olié JP,
Lôo H, Krebs MO. Cannabis and schizophrenia: demographic
and clinical correlates, Encephale, 2003; 29(1):11-7

18. DREAM (Diabetes Reduction Assessment with Ramipril and
Rosiglitazone Medication) Trial Investigators, Gertein HC,
Yusuf S, Bosch J, et al. Effect of rosiglitazone on the
frequency of diabetes in patients with impaired glucose
tolerance or impaired fasting glucose: a randomised
controlled trial. Lancet. 2006; 368:1096-1105

19. Diabetes Prevention Program Research Group. Reduction in
the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med ,2002; 346(6):393-403.

20. de Leon J; Diaz FJ; Josiassen RC et al.: Weight gain during
a double-blind multidosage clozapine study. Journal of
Clinical Psychopharmacology, 2007; 27:22-27.

21. Earl S. Ford,Guixiang Zhao, PhDand Chaoyang Pre-Diabetes
and the Risk for Cardiovascular Disease. A Systematic Review
of the Evidence. J Am Coll Cardiol, 2010; 55:1310-1317

22. Foti DJ, Kotov R, Guey LT, Bromet EJ. Cannabis use and the
course of schizophrenia: 10-year follow-up after first
hospitalization. Am J Psychiatry, Aug 2010; 167(8):987-93.

23. Fazel S, Langstrom N, Hjern A, Grann M, Lichtenstein P.
Schizophrenia, substance abuse, and violent crime. JAMA,1
May 20 2009;301(19):2016-23

24. Gillies CL, Abrams KR, Lambert PC, et al. Pharmacological
and lifestyle interventions to prevent or delay type 2
diabetes in people with impaired glucose tolerance:
systematic review and meta-analysis. BMJ., 2007; 334:299

25. Goff DC, Cather C, Evins AE, Henderson DC, Freudenreich O,
Copeland PM, Bierer M, Duckworth K, Sacks FM. Medical
morbidity and mortality in schizophrenia: guidelines for
psychiatrists. J Clin Psychiatry., 2005; 66(2):183-94

26. Hogan P, Dall T. Economic costs of diabetes in the U.S. in
2002. Diabetes Care., 2003; 26:917-932

27. Haffner SM, Mykkänen L, Festa A, Burke JP, Stern MP.
Insulin-resistant prediabetic subjects have more atherogenic
risk factors than insulin-sensitive prediabetic subjects:
implications for preventing coronary heart disease during
the prediabetic state. Circulation. 2000; 101:975-980

28. Health Organization. World Health Report 2001. Mental
Health: New Understanding, New Hope. Geneva,
Switzerland: World Health Organization, 2001; 27-29

29. Jeste DV, Gladsjo JA, Lindamer LA, Lacro JP: Medical
comorbidity in schizophrenia. Schizophr Bull, 1996; 22:413-
430.

30. Jones RM, Lichtenstein P, Grann M, Långström N, Fazel S.
Alcohol use disorders in schizophrenia: a national cohort

study of 12,653 patients. J Clin Psychiatry., 2011; 72(6):775-
779

31. Knowler WC, Barrett-Connor E, Fowler SE, et al; Diabetes
Prevention Program Research Group. Reduction in the
incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med., 2002; 346:393-403

32. Krakowski M; Czobor P; Citrome L: Weight gain, metabolic
parameters, and the impact of race in aggressive inpatients
randomized to double-blind clozapine, olanzapine or
haloperidol. Schizophrenia Research, 2009. 110:95-102

33. Krysiak R, Gdula-Dymek A, Bachowski R, Okopien B.
Pleiotropic effects of atorvastatin and fenofibrate in
metabolic syndrome and different types of prediabetes.
Diabetes Care, 2010; 33(10), 2266–2270

34. Laditka SB, Mastanduno MP, Laditka JN. Health care use of
individuals with diabetes in an employer-based insurance
population. Arch Intern Med., May 28 2001; 161(10):1301-8

35. Linde-Feucht, S., Defining Wellness: key principles, elements
and barriers. National Wellness Summit for People with
Mental Illness, 2007

36. Laursen TM, Munk-Olsen T, Nordentoft M, Mortensen PB.
Increased mortality among patients admitted with major
psychiatric disorders: a register-based study comparing
mortality in unipolar depressive disorder, bipolar affective
disorder, schizoaffective disorder, and schizophrenia. J Clin
Psychiatry 2007; 68:899–907

37. Lindström J, Ilanne-Parikka P, Peltonen M, et al; Finnish
Diabetes Prevention Study Group. Sustained reduction in the
incidence of type 2 diabetes by lifestyle intervention: follow-
up of the Finnish Diabetes Prevention Study. Lancet. 2006;
368:1673-1679

38. Mokdad A, Bowman B, Ford E, Vinicor F, Marks J, Koplan J.
The continuing epidemics of obesity and diabetes in the
United States. JAMA 2001; 286(10):1195-200

39. Mokdad A, Ford E, Bowman B, et al. Diabetes trends in the
U.S.: 1990-1998. Diabetes Care, 2000; 23(9):1278-83

40. Mitchell AJ, Lord O. Do deficits in cardiac care influence high
mortality rates in schizophrenia? A systematic review and
pooled analysis. J Psychopharmacol, 2010; 24:69–80

41. Mackin P; Watkinson HM; Young AH: Prevalence of obesity,
glucose homeostasis disorders and metabolic syndrome in
psychiatric patients taking typical or atypical antipsychotic
drugs: a cross-sectional study. Diabetologia 2005.48:215-
221

42. Morrato EH; Newcomer JW; Kamat S et al.: Metabolic
screening after the American Diabetes Association's
consensus statement on antipsychotic drugs and diabetes.
Diabetes Care ; 2009; 32:1037-1042.

43. Manu P, Correll C, van Winkel R, Wampers M et al.
Prediabetes in patients treated with antipsychotic drugs. J
Clin Psychiatry. 2011 Dec

© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page185

PERSPECTIVE ARTICLE

16. Casey DA, Rodriguez M, Northcott C, Vickar G, Shihabuddin
L. Schizophrenia: medical illness, mortality, and aging. Int J
Psychiatry Med., 2011; 41(3):245-51

17. Dervaux A, Laqueille X, Bourdel MC, Leborgne MH, Olié JP,
Lôo H, Krebs MO. Cannabis and schizophrenia: demographic
and clinical correlates, Encephale, 2003; 29(1):11-7

18. DREAM (Diabetes Reduction Assessment with Ramipril and
Rosiglitazone Medication) Trial Investigators, Gertein HC,
Yusuf S, Bosch J, et al. Effect of rosiglitazone on the
frequency of diabetes in patients with impaired glucose
tolerance or impaired fasting glucose: a randomised
controlled trial. Lancet. 2006; 368:1096-1105

19. Diabetes Prevention Program Research Group. Reduction in
the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med ,2002; 346(6):393-403.

20. de Leon J; Diaz FJ; Josiassen RC et al.: Weight gain during
a double-blind multidosage clozapine study. Journal of
Clinical Psychopharmacology, 2007; 27:22-27.

21. Earl S. Ford,Guixiang Zhao, PhDand Chaoyang Pre-Diabetes
and the Risk for Cardiovascular Disease. A Systematic Review
of the Evidence. J Am Coll Cardiol, 2010; 55:1310-1317

22. Foti DJ, Kotov R, Guey LT, Bromet EJ. Cannabis use and the
course of schizophrenia: 10-year follow-up after first
hospitalization. Am J Psychiatry, Aug 2010; 167(8):987-93.

23. Fazel S, Langstrom N, Hjern A, Grann M, Lichtenstein P.
Schizophrenia, substance abuse, and violent crime. JAMA,1
May 20 2009;301(19):2016-23

24. Gillies CL, Abrams KR, Lambert PC, et al. Pharmacological
and lifestyle interventions to prevent or delay type 2
diabetes in people with impaired glucose tolerance:
systematic review and meta-analysis. BMJ., 2007; 334:299

25. Goff DC, Cather C, Evins AE, Henderson DC, Freudenreich O,
Copeland PM, Bierer M, Duckworth K, Sacks FM. Medical
morbidity and mortality in schizophrenia: guidelines for
psychiatrists. J Clin Psychiatry., 2005; 66(2):183-94

26. Hogan P, Dall T. Economic costs of diabetes in the U.S. in
2002. Diabetes Care., 2003; 26:917-932

27. Haffner SM, Mykkänen L, Festa A, Burke JP, Stern MP.
Insulin-resistant prediabetic subjects have more atherogenic
risk factors than insulin-sensitive prediabetic subjects:
implications for preventing coronary heart disease during
the prediabetic state. Circulation. 2000; 101:975-980

28. Health Organization. World Health Report 2001. Mental
Health: New Understanding, New Hope. Geneva,
Switzerland: World Health Organization, 2001; 27-29

29. Jeste DV, Gladsjo JA, Lindamer LA, Lacro JP: Medical
comorbidity in schizophrenia. Schizophr Bull, 1996; 22:413-
430.

30. Jones RM, Lichtenstein P, Grann M, Långström N, Fazel S.
Alcohol use disorders in schizophrenia: a national cohort

study of 12,653 patients. J Clin Psychiatry., 2011; 72(6):775-
779

31. Knowler WC, Barrett-Connor E, Fowler SE, et al; Diabetes
Prevention Program Research Group. Reduction in the
incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med., 2002; 346:393-403

32. Krakowski M; Czobor P; Citrome L: Weight gain, metabolic
parameters, and the impact of race in aggressive inpatients
randomized to double-blind clozapine, olanzapine or
haloperidol. Schizophrenia Research, 2009. 110:95-102

33. Krysiak R, Gdula-Dymek A, Bachowski R, Okopien B.
Pleiotropic effects of atorvastatin and fenofibrate in
metabolic syndrome and different types of prediabetes.
Diabetes Care, 2010; 33(10), 2266–2270

34. Laditka SB, Mastanduno MP, Laditka JN. Health care use of
individuals with diabetes in an employer-based insurance
population. Arch Intern Med., May 28 2001; 161(10):1301-8

35. Linde-Feucht, S., Defining Wellness: key principles, elements
and barriers. National Wellness Summit for People with
Mental Illness, 2007

36. Laursen TM, Munk-Olsen T, Nordentoft M, Mortensen PB.
Increased mortality among patients admitted with major
psychiatric disorders: a register-based study comparing
mortality in unipolar depressive disorder, bipolar affective
disorder, schizoaffective disorder, and schizophrenia. J Clin
Psychiatry 2007; 68:899–907

37. Lindström J, Ilanne-Parikka P, Peltonen M, et al; Finnish
Diabetes Prevention Study Group. Sustained reduction in the
incidence of type 2 diabetes by lifestyle intervention: follow-
up of the Finnish Diabetes Prevention Study. Lancet. 2006;
368:1673-1679

38. Mokdad A, Bowman B, Ford E, Vinicor F, Marks J, Koplan J.
The continuing epidemics of obesity and diabetes in the
United States. JAMA 2001; 286(10):1195-200

39. Mokdad A, Ford E, Bowman B, et al. Diabetes trends in the
U.S.: 1990-1998. Diabetes Care, 2000; 23(9):1278-83

40. Mitchell AJ, Lord O. Do deficits in cardiac care influence high
mortality rates in schizophrenia? A systematic review and
pooled analysis. J Psychopharmacol, 2010; 24:69–80

41. Mackin P; Watkinson HM; Young AH: Prevalence of obesity,
glucose homeostasis disorders and metabolic syndrome in
psychiatric patients taking typical or atypical antipsychotic
drugs: a cross-sectional study. Diabetologia 2005.48:215-
221

42. Morrato EH; Newcomer JW; Kamat S et al.: Metabolic
screening after the American Diabetes Association's
consensus statement on antipsychotic drugs and diabetes.
Diabetes Care ; 2009; 32:1037-1042.

43. Manu P, Correll C, van Winkel R, Wampers M et al.
Prediabetes in patients treated with antipsychotic drugs. J
Clin Psychiatry. 2011 Dec



© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page186

PERSPECTIVE ARTICLE

44. Nasrallah HA; Newcomer JW: Atypical antipsychotics and
metabolic dysregulation: evaluating the risk/benefit
equation and improving the standard of care. Journal of
Clinical Psychopharmacology, 2004; 24:S7-S14

45. Palmer BA, Pankratz VS, Bostwick JM: The lifetime risk of
suicide in schizophrenia: a reexamination. Arch Gen
Psychiatry, 2005, 62:247-53.

46. Pan XR, Li GW, Hu YH, et al. Effects of diet and exercise in
preventing NIDDM in people with impaired glucose
tolerance. The Da Qing IGT and Diabetes Study. Diabetes
Care, 1997; 20:537-544.

47. Rupp A, Keith SJ. The costs of schizophrenia: assessing the
burden. Psychiatr Clin North Am., 1993; 16:413-42

48. Ratner R, Goldberg R, Haffner S, et al; Diabetes Prevention
Program Research Group. Impact of intensive lifestyle and
metformin therapy on cardiovascular disease risk factors in
the diabetes prevention program. Diabetes Care., 2005;
28:888-894

49. Sullivan PF, Kendler KS, Neale CM. Schizophrenia as a
complex trait. Evidence from a Meta-Analysis of Twin
Studies. Arch Gen Psychiatry, 2003; 60:1187-1192

50. Saha S, Chant D, McGrath J. A systematic review of mortality
in schizophrenia: is the differential mortality gap worsening
over time? Arch Gen Psychiatry, 2007; 64:1123–1131

51. Spoelstra JA; Stolk RP; Cohen D et al.: Antipsychotic drugs
may worsen metabolic control in type 2 diabetes mellitus.
Journal of Clinical Psychiatry, 2004; 65:674-678

52. Tuomilehto J, Lindstrom J, Eriksson J, et al. Prevention of
type 2 diabetes mellitus by changes in lifestyle among
subjects with impaired glucose tolerance. N Engl J Med,
2001; 344(18): 1343-50

53. Wild S, Roglic A, Sicree R, King H: Global prevalence of
diabetes. Estimates for the year 2000 and projections for
2030. Diabetes Care, 2004,   27:1047-53

54. Wilson PW, D’Agostino RB, Parise H, Sullivan L, Meigs JB.
Metabolic syndrome as a precursor of cardiovascular disease
and type 2 diabetes mellitus. Circulation, 2005; 112:3066-
3072

55. Wing VC, Wass CE, Soh DW, George TP. A review of
neurobiological vulnerability factors and treatment
implications for comorbid tobacco dependence in
schizophrenia. Ann N Y Acad Sci., 2012; 1248:89-106

56. WFMH, Mental Health and Chronic Physical Illnesses: The
need for continued and integrated care. 2010, Woodbridge:
World Federation for Mental Health

57. Woo TU W, Zimmet SV, Wojcik JD, et al. Treatment of
Schizophrenia. In The American Psychiatric Publishing
Textbook of Psychopharmacology, 3rd edition. Edited by
Schatzberg, AF and Nemeroff CB. Washington DC, American
Psychiatric Press, 2004; 885-912

58. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J
Psychopharmacol, 2010; 24:37–50

59. Watanabe M, Yamaoka K, Yokotsuka M, Tango T:
Randomized Controlled Trial of a New Dietary Education
Program to Prevent Type 2 Diabetes in a Hight-Risk Group
of Japanese Male Workers. Diabetes Care, 2003; 26:3209-
3214

60. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J
Psychopharmacol, 2010; 24:37-50

61. Watts GF, Barrett PH, Ji J et al. Differential regulation of
lipoprotein kinetics by atorvastatin and fenofibrate in
subjects with the metabolic syndrome. Diabetes 2003; 52(3),
803–811

62. Zochodne DW. Diabetic polyneuropathy: an update. Curr
Opin Neurol. 2008; 21(5):527- 533

63. Zhang Y. Population Health Management. 2009; 12:157-163

© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page186

PERSPECTIVE ARTICLE

44. Nasrallah HA; Newcomer JW: Atypical antipsychotics and
metabolic dysregulation: evaluating the risk/benefit
equation and improving the standard of care. Journal of
Clinical Psychopharmacology, 2004; 24:S7-S14

45. Palmer BA, Pankratz VS, Bostwick JM: The lifetime risk of
suicide in schizophrenia: a reexamination. Arch Gen
Psychiatry, 2005, 62:247-53.

46. Pan XR, Li GW, Hu YH, et al. Effects of diet and exercise in
preventing NIDDM in people with impaired glucose
tolerance. The Da Qing IGT and Diabetes Study. Diabetes
Care, 1997; 20:537-544.

47. Rupp A, Keith SJ. The costs of schizophrenia: assessing the
burden. Psychiatr Clin North Am., 1993; 16:413-42

48. Ratner R, Goldberg R, Haffner S, et al; Diabetes Prevention
Program Research Group. Impact of intensive lifestyle and
metformin therapy on cardiovascular disease risk factors in
the diabetes prevention program. Diabetes Care., 2005;
28:888-894

49. Sullivan PF, Kendler KS, Neale CM. Schizophrenia as a
complex trait. Evidence from a Meta-Analysis of Twin
Studies. Arch Gen Psychiatry, 2003; 60:1187-1192

50. Saha S, Chant D, McGrath J. A systematic review of mortality
in schizophrenia: is the differential mortality gap worsening
over time? Arch Gen Psychiatry, 2007; 64:1123–1131

51. Spoelstra JA; Stolk RP; Cohen D et al.: Antipsychotic drugs
may worsen metabolic control in type 2 diabetes mellitus.
Journal of Clinical Psychiatry, 2004; 65:674-678

52. Tuomilehto J, Lindstrom J, Eriksson J, et al. Prevention of
type 2 diabetes mellitus by changes in lifestyle among
subjects with impaired glucose tolerance. N Engl J Med,
2001; 344(18): 1343-50

53. Wild S, Roglic A, Sicree R, King H: Global prevalence of
diabetes. Estimates for the year 2000 and projections for
2030. Diabetes Care, 2004,   27:1047-53

54. Wilson PW, D’Agostino RB, Parise H, Sullivan L, Meigs JB.
Metabolic syndrome as a precursor of cardiovascular disease
and type 2 diabetes mellitus. Circulation, 2005; 112:3066-
3072

55. Wing VC, Wass CE, Soh DW, George TP. A review of
neurobiological vulnerability factors and treatment
implications for comorbid tobacco dependence in
schizophrenia. Ann N Y Acad Sci., 2012; 1248:89-106

56. WFMH, Mental Health and Chronic Physical Illnesses: The
need for continued and integrated care. 2010, Woodbridge:
World Federation for Mental Health

57. Woo TU W, Zimmet SV, Wojcik JD, et al. Treatment of
Schizophrenia. In The American Psychiatric Publishing
Textbook of Psychopharmacology, 3rd edition. Edited by
Schatzberg, AF and Nemeroff CB. Washington DC, American
Psychiatric Press, 2004; 885-912

58. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J
Psychopharmacol, 2010; 24:37–50

59. Watanabe M, Yamaoka K, Yokotsuka M, Tango T:
Randomized Controlled Trial of a New Dietary Education
Program to Prevent Type 2 Diabetes in a Hight-Risk Group
of Japanese Male Workers. Diabetes Care, 2003; 26:3209-
3214

60. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J
Psychopharmacol, 2010; 24:37-50

61. Watts GF, Barrett PH, Ji J et al. Differential regulation of
lipoprotein kinetics by atorvastatin and fenofibrate in
subjects with the metabolic syndrome. Diabetes 2003; 52(3),
803–811

62. Zochodne DW. Diabetic polyneuropathy: an update. Curr
Opin Neurol. 2008; 21(5):527- 533

63. Zhang Y. Population Health Management. 2009; 12:157-163

© 2017 Discovery Publication. All Rights Reserved. www.discoveryjournals.com OPEN ACCESS

Page186

PERSPECTIVE ARTICLE

44. Nasrallah HA; Newcomer JW: Atypical antipsychotics and
metabolic dysregulation: evaluating the risk/benefit
equation and improving the standard of care. Journal of
Clinical Psychopharmacology, 2004; 24:S7-S14

45. Palmer BA, Pankratz VS, Bostwick JM: The lifetime risk of
suicide in schizophrenia: a reexamination. Arch Gen
Psychiatry, 2005, 62:247-53.

46. Pan XR, Li GW, Hu YH, et al. Effects of diet and exercise in
preventing NIDDM in people with impaired glucose
tolerance. The Da Qing IGT and Diabetes Study. Diabetes
Care, 1997; 20:537-544.

47. Rupp A, Keith SJ. The costs of schizophrenia: assessing the
burden. Psychiatr Clin North Am., 1993; 16:413-42

48. Ratner R, Goldberg R, Haffner S, et al; Diabetes Prevention
Program Research Group. Impact of intensive lifestyle and
metformin therapy on cardiovascular disease risk factors in
the diabetes prevention program. Diabetes Care., 2005;
28:888-894

49. Sullivan PF, Kendler KS, Neale CM. Schizophrenia as a
complex trait. Evidence from a Meta-Analysis of Twin
Studies. Arch Gen Psychiatry, 2003; 60:1187-1192

50. Saha S, Chant D, McGrath J. A systematic review of mortality
in schizophrenia: is the differential mortality gap worsening
over time? Arch Gen Psychiatry, 2007; 64:1123–1131

51. Spoelstra JA; Stolk RP; Cohen D et al.: Antipsychotic drugs
may worsen metabolic control in type 2 diabetes mellitus.
Journal of Clinical Psychiatry, 2004; 65:674-678

52. Tuomilehto J, Lindstrom J, Eriksson J, et al. Prevention of
type 2 diabetes mellitus by changes in lifestyle among
subjects with impaired glucose tolerance. N Engl J Med,
2001; 344(18): 1343-50

53. Wild S, Roglic A, Sicree R, King H: Global prevalence of
diabetes. Estimates for the year 2000 and projections for
2030. Diabetes Care, 2004,   27:1047-53

54. Wilson PW, D’Agostino RB, Parise H, Sullivan L, Meigs JB.
Metabolic syndrome as a precursor of cardiovascular disease
and type 2 diabetes mellitus. Circulation, 2005; 112:3066-
3072

55. Wing VC, Wass CE, Soh DW, George TP. A review of
neurobiological vulnerability factors and treatment
implications for comorbid tobacco dependence in
schizophrenia. Ann N Y Acad Sci., 2012; 1248:89-106

56. WFMH, Mental Health and Chronic Physical Illnesses: The
need for continued and integrated care. 2010, Woodbridge:
World Federation for Mental Health

57. Woo TU W, Zimmet SV, Wojcik JD, et al. Treatment of
Schizophrenia. In The American Psychiatric Publishing
Textbook of Psychopharmacology, 3rd edition. Edited by
Schatzberg, AF and Nemeroff CB. Washington DC, American
Psychiatric Press, 2004; 885-912

58. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J
Psychopharmacol, 2010; 24:37–50

59. Watanabe M, Yamaoka K, Yokotsuka M, Tango T:
Randomized Controlled Trial of a New Dietary Education
Program to Prevent Type 2 Diabetes in a Hight-Risk Group
of Japanese Male Workers. Diabetes Care, 2003; 26:3209-
3214

60. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J
Psychopharmacol, 2010; 24:37-50

61. Watts GF, Barrett PH, Ji J et al. Differential regulation of
lipoprotein kinetics by atorvastatin and fenofibrate in
subjects with the metabolic syndrome. Diabetes 2003; 52(3),
803–811

62. Zochodne DW. Diabetic polyneuropathy: an update. Curr
Opin Neurol. 2008; 21(5):527- 533

63. Zhang Y. Population Health Management. 2009; 12:157-163


