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 Bipolar disorder is a common mental disorder which 
is present in approximately 2% of the general population 
(1). In addition to significant psychiatric morbidity, 
bipolar disorder is also associated with a range of poor 
physical health outcomes and excess mortality (2-4). 
 Recently there has been renewed interest in the 
association between cardiometabolic illness and major 
mental illness. Traditionally, the focus has been on 
depression and schizophrenia (5) but more recent work 
has highlighted this as a major issue for bipolar disorder 
(6). 
 In this article we outline the main problems 
individuals with bipolar disorder face with regards to 
cardiometabolic disease and provide a synopsis of 
possible mechanisms. We also make suggestions for 
further research and clinical practice aimed at reducing 
cardiometabolic morbidity and mortality in bipolar 
disorder. 

 Bipolar Disorder and Cardiovascular Disease 

 It has been noted for a long time that individuals 
with bipolar disorder have disproportionally high levels 
of cardiovascular disease and premature mortality. 
More than thirty years ago, Tsuang et al. (7) reported in 
their seminal “Iowa 500” Study” that bipolar disorder 
was associated with a significant excess of mortality in 
women, with a standardised mortality rate (SMR) of 
1.63. 

 In their 1994 paper on mortality in affective disorder, 
Sharma et al. (8) prospectively followed up 472 
individuals with bipolar disorder over 17 years. In what 
was one of the first prospective cohort studies examining 
cardiometabolic health in bipolar disorder, 42.1% of 
deaths in the study group were due to cardiovascular 
disease compared to 15.7% attributable to suicide and 
33.3% to respiratory disease. Furthermore, those who 
died due to poor physical health were more likely to be 
unmarried, with greater frequency and duration of 
admissions, and were less likely to receive lithium 
therapy (8). 
 More recently, in a Swedish population study of 
excess mortality in bipolar and unipolar mood disorder, 
Osby et al. (9) reported 2129 excess deaths in a sample 
of 15.386 individuals with bipolar disorder. 700 of these 
deaths were due to vascular disease. Overall, vascular 
disease (cardiovascular and cerebrovascular) is now 
thought to be the leading cause of excess mortality in 
bipolar disorder (6-9). 
 There is evidence that bipolar disorder is associated 
with numerous different cardiovascular diseases (10,11). 
Hypertension is present in around one third of patients 
and hyperlipidaemia in around 10% (10). Despite 
strong epidemiological evidence that bipolar disorder 
and cardiovascular disease are linked, the mechanisms 
underlying this are poorly understood. There are known 
to be direct physiological consequences of mood 
disorder on cardiovascular risk, such as decreased heart 
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rate variability, increased platelet adhesiveness and 
higher levels of inflammatory risk markers (C-reactive 
protein and interleukin-6) (12,13). Hypothalamic-
pituitary–adrenocortical (HPA) axis dysregulation is 
likely to play a role in this area. Elevated serum cortisol 
levels promote the development of atherosclerosis, are 
linked to hypertension and are thought to cause vascular 
endothel ial  damage (14).  Symapthoadrenal 
abnormalities identified in depression are likely also to 
play an important role in the relationship between 
bipolar disorder and cardiovascular disease (14). 
 Inflammation and hypercoagulability are also 
thought to be relevant in the link between mood 
disorder and cardiovascular disease. Patients with 
depression have been found to have elevated levels of 
inflammatory markers which are associated with 
accelerated atherosclerosis and poor cardiovascular 
outcomes (14). 

 Bipolar Disorder and Diabetes

 Individuals with bipolar disorder are known to be at 
increased risk of developing type II diabetes mellitus. 
Although the link between bipolar disorder and type II 
diabetes has been known for some time (10,15,16), 
relatively few population-based studies of prevalence 
and correlates of diabetes in bipolar disorder have been 
conducted. Prevalence rates of diabetes in the bipolar 
population are estimated to be between 10 and 26% 
(10,17). 
 Moreover, there is evidence that a significant 
proportion of diabetes is undetected, and this may be a 
particular problem in individuals with major mental 
illness (18,19). True rates of diabetes mellitus in bipolar 
disorder may be somewhat higher than previously 
thought. 
 Patients with comorbid diabetes and bipolar disorder 
have additional challenges in terms of diabetic control 
and risk of complications. Mood symptoms can 
adversely affect self management in a variety of 
disorders (12). In their 2000 metanalysis, DiMatteo et 
al. (20) found that individuals with depression were 
three times more likely to be non-compliant with 
medical recommendations compared to those without 

depression. Similarly, Ciechanowski et al. (21) found 
that the severity of depressive symptoms was associated 
with non-adherence to oral hypoglycaemic agents in 
type II diabetics and a greater likelihood of contact with 
physical health services. Although there is relatively 
little information available on diabetic morbidity and 
mortality in bipolar disorder, it seems likely that, as 
with depression, there will be an association with poor 
diabetic control and possibly higher rates of diabetic 
complications. 
 There are several possible mechanisms, which might 
link bipolar disorder and type II diabetes. These include 
lifestyle factors, the effects of psychotropic medications 
such as mood stabilisers and antipsychotics, HPA axis 
dysregulation, and genetic or signal transduction 
dysfunctions (22,23). 

 Bipolar Disorder and Obesity 

 Recent studies indicate that approximately one third 
of patients with bipolar disorder are obese (24). Obesity 
is associated with poorer psychiatric outcomes in 
bipolar disorder (25), including increased rates of relapse 
and more difficult-to-treat mood episodes. Furthermore, 
severity of mood disorder episodes in bipolar disorder 
have been positively correlated with degree of weight 
gain (25). 
 Although lifestyle factors are known to be 
important, there is also evidence that individuals with 
bipolar disorder have higher levels of abdominal and 
visceral fat and reduced rates of fat oxidation compared 
to controls matched for obesity, age, gender and 
ethnicity. These changes, which are likely to be 
independent of lifestyle, may predispose to obesity 
and associated cardiometabolic disease (26,27). 
Furthermore, disturbances in the sleep cycle circadian 
rhythm (28), and in particular the presence of an 
evening circadian chronotype, may account for 
approximately 20% of excess obesity in bipolar 
disorder (29). Self-reported poor sleep quality and 
insomnia, which are common in bipolar disorder, 
have also been associated with increased BMI, waist 
circumference, body fat percentage and measures of 
insulin resistance (29-31). 
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 Bipolar Disorder and Cardiometabolic Risk
 Factors 

 Despite evidence that there is shared genetic 
vulnerability between bipolar disorder and 
cardiometabolic disease, the role of lifestyle factors is 
likely to be very important. The cumulative effects of 
high rates of smoking and alcohol use, as well as 
physical inactivity, play a significant role (12,32). 
 Smoking is substantially more common in people 
with bipolar disorder, perhaps more so than in other 
serious mental illnesses (33). Rates of current smoking 
in bipolar disorder are estimated to be as high as 68.8% 
and rates of a lifetime history of smoking at 82.5%, 
considerably higher than rates of smoking in 
schizophrenia (33). Rates of quitting smoking have also 
been reported to be lower than for other major mental 
illnesses (33). 
 The lifetime prevalence of alcohol use disorders in 
bipolar disorder is approximately 45% (34). Of all 
DSM-IV disorders, bipolar disorder has the highest rate 
of alcohol abuse (35). 
 In addition to the impact of the increased prevalence 
of cardiometabolic risk factors in bipolar disorder, it 
should also be noted that many patients with bipolar 
disorder suffer chronic depressive symptoms and as a 
result, will find it difficult to implement lifestyle changes 
such as exercise, healthy eating and smoking cessation 
(32). 

 Improving Cardiometabolic Health in Bipolar
 Disorder

 Bipolar disorder is managed predominately in the 
specialist mental health services setting. Although this 
holds many advantages in terms of psychiatric 
treatment and outcomes, the current absence of 
integrated psychiatric and medical services may 
contribute to underrecognition and undertreatment of 
cardiometabolic disease (32). 

 Models of care that allow a much more integrated 
approach to diagnosing, monitoring and treating 
medical comorbidity in patients with bipolar disorder, 
particularly in areas of social and economic deprivation, 
are likely to be necessary in the future (36). There is 
evidence that an integrated approach comprising 
chronic disease management, case management and 
enhanced multidisciplinary teamwork may improve 
long-term physical health outcomes for individuals 
with bipolar disorder and other serious mental illnesses 
(37). 
 There is an urgent need for more research into the 
relat ionship between bipolar disorder and 
cardiometabolic disease, at an epidemiological, clinical 
and genetic level (32). As noted above, mood disorders 
are increasingly regarded as multisystem conditions 
that affect immunity and endocrine and vascular 
pathophysiology (38). Further basic science research 
could allow improved understanding of the 
pathophysiology of bipolar disorder and inform 
translational research into more targeted interventions. 
Future clinical research could focus on evaluation of 
integrated medical and psychiatric services, as well as 
identifying targeted approaches for vulnerable groups 
for medical and psychiatric comorbidity. 

 CONCLUSION 

 Cardiometabolic disease is highly prevalent within 
bipolar disorder and may be a core feature of the 
diagnosis. It is well documented that physical and 
mental health problems interact to cause prolonged 
hospitalisation, treatment failure, poor quality of life 
and premature mortality. Several recent reports (39-41) 
in the UK and internationally have highlighted that 
more integrated services are needed. Further 
epidemiological, clinical and basic scientific research, 
alongside a multidisciplinary focus on improving 
physical health investigation, diagnosis, treatment and 
monitoring, is required. 



318 Düşünen Adam The Journal of Psychiatry and Neurological Sciences, Volume 26, Number 4, December 2013

Cardiometabolic comorbidity in bipolar disorder

REFERENCES

1. Merikangas KR, Akiskal HS, Angst J, Greenberg PE, Hirschfeld 
RM, Petukhova M, Kessler RC. Lifetime and 12-month prevalence 
of bipolar spectrum disorder in the national comorbidity survey 
replication. Arch Gen Psychiatry 2007; 64:543-552.

2. Kemp DE, Sylvia LG, Calabrese JR, Nierenberg AA, Thase 
ME, Reilly-Harrington NA, Ostacher MJ, Leon AC, Ketter TA, 
Friedman ES, Bowden CL, Rabideau DJ, Pencina M, Iosifescu 
DV; The LiTMUS Study Group. General medical burden 
in bipolar disorder: findings from the LiTMUS comparative 
effectiveness trial. Acta Psychiatr Scand 2014;129:24-34. 

3. McIntyre RS, Konarski JZ, Soczynska JK, Wilkins K, Panjwani 
G, Bouffard B, Bottas A, Kennedy SH. Medical comorbidity in 
bipolar disorder: implications for functional outcomes and health 
service utilization. Psychiatr Serv 2006; 57:1140-1144.

4. Roshanaei-Moghaddam MDB, Katon MDW. Premature 
mortality from general medical illnesses among persons with 
bipolar disorder: a review. Psychiatr Serv 2009; 60:147-156.

5. Smith DJ, Langan J, McLean G, Guthrie B, Mercer SW. 
Schizophrenia is associated with excess multiple physical-health 
comorbidities but low levels of recorded cardiovascular disease 
in primary care: cross-sectional study. BMJ Open 2013; 3. doi: 
10.1136/bmjopen-2013-002808.

6. Weiner M, Warren L, Fiedorowicz JG. Cardiovascular morbidity 
and mortality in bipolar disorder. Ann Clin Psychiatry 2011; 
23:40-47. 

7. Tsuang MT, Woolson RF, Fleming JA. Causes of death in 
schizophrenia and manic-depression. Br J Psychiatry 1980; 
136:239-242. 

8. Sharma R, Markar HR. Mortality in affective disorder. J Affect 
Disord 1994; 31:91-96. 

9. Osby U, Brandt L, Correia N, Ekbom A, Sparén P. Excess 
mortality in bipolar and unipolar disorder in Sweden. Arch Gen 
Psychiatry 2001; 58:844-850. 

10. Kilbourne AM, Cornelius JR, Han X, Pincus HA, Shad M, 
Salloum I, Conigliaro J, Haas GL. Burden of general medical 
conditions among individuals with bipolar disorder. Bipolar 
Disord 2004; 6:368-373. 

11. Fagiolini A, Frank E, Scott JA, Turkin S, Kupfer DJ. Metabolic 
syndrome in bipolar disorder: findings from the Bipolar Disorder 
Center for Pennsylvanians. Bipolar Disord 2005; 7:424-430. 

12. Katon WJ. Clinical and health services relationships between 
major depression, depressive symptoms, and general medical 
illness. Biol Psychiatry 2003;54:216-226. 

13. Miller GE, Stetler CA, Carney RM, Freedland KE, Banks WA. 
Clinical depression and inflammatory risk markers for coronary 
heart disease. Am J Cardiol 2002; 90:1279-1283. 

14. Joynt KE, Whellan DJ, O’Connor CM. Depression and 
cardiovascular disease: mechanisms of interaction. Biol 
Psychiatry 2003; 54:248-261. 

15. Cassidy F, Ahearn E, Carroll BJ. Elevated frequency of diabetes 
mellitus in hospitalized manic-depressive patients. Am J 
Psychiatry 1999; 156:1417-1420. 

16. Lilliker SL. Prevalence of diabetes in a manic-depressive 
population. Compr Psychiatry 1980; 21:270-275. 

17. Regenold WT, Thapar RK, Marano C, Gavirneni S, Kondapavuluru 
PV. Increased prevalence of type 2 diabetes mellitus among 
psychiatric inpatients with bipolar I affective and schizoaffective 
disorders independent of psychotropic drug use. J Affect Disord 
2002; 70:19-26. 

18. Sernyak MJ, Gulanski B, Rosenheck R. Undiagnosed 
hyperglycemia in patients treated with atypical antipsychotics. 
J Clin Psychiatry 2005; 66:1463-1467. 

19. Taylor D, Young C, Mohamed R, Paton C, Walwyn 
R. Undiagnosed impaired fasting glucose and diabetes 
mellitus amongst inpatients receiving antipsychotic drugs. J 
Psychopharmacol 2005; 19:182-186. 

20. DiMatteo M, Lepper HS, Croghan TW. Depression is a risk 
factor for noncompliance with medical treatment: meta-analysis 
of the effects of anxiety and depression on patient adherence. 
Arch Intern Med 2000; 160:2101-2107. 

21. Ciechanowski PS, Katon WJ, Russo JE. Depression and diabetes: 
impact of depressive symptoms on adherence, function, and 
costs. Arch Intern Med 2000; 160:3278-3285. 

22. Ruzickova M, Slaney C, Garnham J, Alda M. Clinical features of 
bipolar disorder with and without comorbid diabetes mellitus. 
Can J Psychiatry 2003; 48:458-461. 

23. Krishnan KR. Psychiatric and medical comorbidities of bipolar 
disorder. Psychosom Med 2005; 67:1-8. 

24. Fagiolini A, Frank E, Houck PR, Mallinger AG, Swartz HA, 
Buysse DJ, Ombao H, Kupfer DJ. Prevalence of obesity and 
weight change during treatment in patients with bipolar I 
disorder. J Clin Psychiatry 2002; 63:528-533. 

25. Fagiolini A, Kupfer DJ, Houck PR, Novick DM, Frank E. Obesity 
as a correlate of outcome in patients with bipolar I disorder. Am 
J Psychiatry 2003; 160:112-117. 



319

Martin DJ, Smith DJ

Düşünen Adam The Journal of Psychiatry and Neurological Sciences, Volume 26, Number 4, December 2013

26. Fleet-Michaliszyn SB, Soreca I, Otto AD, Jakicic JM, Fagiolini A, 
Kupfer DJ, Goodpaster BH. A prospective observational study of 
obesity, body composition, and insulin resistance in 18 women 
with bipolar disorder and 17 matched control subjects. J Clin 
Psychiatry 2008; 69:1892-1900. 

27. McElroy SL, Kotwal R, Malhotra S, Nelson EB, Keck PE, 
Nemeroff CB. Are mood disorders and obesity related? A review 
for the mental health professional. J Clin Psychiatry 2004; 
65:634-651. 

28. Wood J, Birmaher B, Axelson D, Ehmann M, Kalas C, Monk 
K, Turkin S, Kupfer DJ, Brent D, Monk TH, Nimgainkar VL. 
Replicable differences in preferred circadian phase between 
bipolar disorder patients and control individuals. Psychiatry Res 
2009; 166:201-209.

29. Soreca I, Fagiolini A, Frank E, Goodpaster BH, Kupfer DJ. 
Chronotype and body composition in bipolar disorder. 
Chronobiol Int 2009; 26:780-788.

30. Biggi N, Consonni D, Galluzzo V, Sogliani M, Costa G. 
Metabolic syndrome in permanent night workers. Chronobiol 
Int 2008; 25:443-454. 

31. Hall MH, Muldoon MF, Jennings JR, Buysse DJ, Flory JD, 
Manuck SB. Self-reported sleep duration is associated with the 
metabolic syndrome in midlife adults. Sleep 2008; 31:635-643.

32. Kupfer DJ. The increasing medical burden in bipolar disorder. 
JAMA 2005; 293:2528-2530. 

33. Lasser K, Boyd J, Woolhandler S, Himmelstein DU, McCormick 
D, Bor DH. Smoking and mental illness: a population-based 
prevalence study. JAMA 2000; 284:2606-2610. 

34. Regier DA, Farmer ME, Rae DS, Locke BZ, Keith SJ, Judd LL, 
Goodwin FK. Comorbidity of mental disorders with alcohol and 
other drug abuse. Results from the Epidemiologic Catchment 
Area (ECA) Study. JAMA 1990; 264:2511-2518. 

35. Di Florio A, Craddock N, van den Bree M. Alcohol misuse 
in bipolar disorder. A systematic review and meta-analysis of 
comorbidity rates. European Psychiatry 2013; doi: 10.1016/j.
eurpsy.2013.07.004. 

36. Langan J, Mercer SW, Smith DJ. Multimorbidity and mental 
health: can psychiatry rise to the challenge? Br J Psychiatry, 
2013;202:391-393.

37. Smith SM, Soubhi H, Fortin M, Hudon C, O’Dowd T. Managing 
patients with multimorbidity: systematic review of interventions 
in primary care and community settings. BMJ 2012; 345:e5205. 

38. Evans DL, Charney DS. Mood disorders and medical illness: a 
major public health problem. Biol Psychiatry 2003; 54:177-180.

39. The King’s Fund: long-term conditions and mental health. 
The cost of co-morbidities. http://www.kingsfund.org.uk/
publications/long-term-conditions-and-mental-health. Accessed 
February 9, 2012.

40. Department of Health. No health without mental health: a cross-
government mental health outcomes strategy for people of all 
ages, 2011. https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/213761/dh_124058.pdf. Accessed 
February 9, 2012.

41. London School of Economics. How mental illness loses out 
on the NHS, 2012. http://cep.lse.ac.uk/pubs/download/special/
cepsp26.pdf Accessed July 9, 2012.


