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Appendix 2. Details of the Included Studies

Nr. First Author Country Participants MetS Rate of Rate of Individual MetS Subgroup  MetS Rate of
(year) criterium Mets MetS Criteria Rates Controls*
L. Birkenaes (2007) Norway 110(433); 38.7+11.9yrs; 92.7% ATP-III 3=24.1% / / /
white; 96.3% outpatients; DSM-IV 2=19.1%
2. D'Mello (2007) USA 41(173) ATP-III-A 65.0% waist=41.0%; / /
BP=62.0%
3. Teixeira (2007) Brazil 47(293) ATP-1II 3=25.0% / / /
inpatients;3=49.5+17.5yrs; Q=42.9%
@=45.4+11.5yrs; ICD-10
4. Yumru (2007) Turkey 125(783) BD-1 ATP-III 3=29.5% / with AP /
outpatients;34.5+10.0yrs; illness 9=36.2% 34/66(52.0%) vs.
duration=118.5months; DSM-IV 13/59(22.0%)
5. Cardenas (2008) USA 98(9043) veterans; 3=49.9+10.2yrs;  ATP-III 3=48.9% / / /
Q=51.6+8.4yrs 9=50.0%
6. Correll (2008) USA 74(364) inpatients; 44.4416.4yrs; ATP-III 43.2% waist=33.8%; / /
84.7% white; 96.3%; DSM-1V BP=54.0%;
TG=46.6%; HDL-
C=67.6%;
glucose=15.1%
7. Fagiolini (2008) Italy 441; 44.4£15.3yrs; DSM-IV ATP-III-A 40.0% waist=51.0%; / /
BP=55.0%;
TG=46.6%; HDL-
C=45%; glucose=19%
8. Fiedorowicz (2008) USA 60outpatients; 46.3+15.0yrs;85% ATP-1II 54.0% / with AP= /
white 18/27(67.0%) vs.
14/33(42.0%)
9. Garcia-Portilla (2008) Spain 194(9843") Caucasian Spanish; ATP-1II 22.0% waist=53.8%; / /
46.6+13.9yrs BP=20.9%;
TG=36.1%; HDL-
C=38.2%;
glucose=12.2%
10.  Salvi (2008) Italy 99(6443) inpatients; 51.7+13.9yrs; ATP-III 25.3% waist=50.0%; / /

illness duration=19.2+12.6yrs;
DSM-1V

BP=40.0%;
TG=34.7%; HDL-
C=32.3%;
glucose=11.0%
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Appendix 2. Continued

Nr. First Author Country Participants MetS Rate of Rate of Individual MetS MetS Rate of
(year) criterium Mets MetS Criteria Subgroup Controls*
Rates
11.  Sicras (2008) Spain 178(953) inpatients; 49.9+19.2yrs;  Modified 3=21.0% BP=29.8%; TG=23.0%, / 12,362/85,850
DSM-1V ATP-III 9=28.0% HDL-C=54.5%; (14.4%)
glucose=16.9%
12.  van Winkel (2008) Belgium  112(658); 44.3+12.2yrs; DSM-IV  ATP-III-A 23.2% waist=33.9%; / /
BP=50.9%; TG=32.1%;
HDL-C=25.0%;
glucose=23.2%
13.  Chang (2009) Taiwan 59 outpatients; 34.1+10.7yrs; IDF 33.9% waist=61.0%; with AP= /
illness duration=3.5+5.5yrs; DSM- BP=18.6%; TG=36.8%; 15/33(45.0%)
v HDL-C=53.0%; vs. 5/26(19.0%)
glucose=13.7%
14.  Almeida (2009) Brazil 84(293); 41.6+11.6yrs; DSM-IV Modified 28.6% BP=45.0%; TG=44.0%); / /
ATP-III HDL-C=26.0%;
glucose=20.0%
15.  Elsmlie (2009) New 60(113) with overweight due to ATP-III 50.0% waist=85.0%; / 19/60(32%)
Zealand  sodium valproate; 42+11yrs; DSM- BP=50.0%; TG=40.0%;
v HDL-C=63.0%;
glucose=6.0%
16.  John (2009) Australia 39(243); 39.6yrs IDF 67.0% / / /
17.  Vuksan-Cusa Croatia 40 (40%);36.5yrs ATP-1II 27.5% / / /
(2009)
18.  Gabriel (2009) Spain 532(2113); 46.3£13.0yrs; DSM-IV  ATP-III 25.1% / / 301/1560
(19.3%)
19.  Ice (2009) USA 584 BD-I; DSM-IV ATP-III-A 23.0% waist=47.0%; / /
BP=28.0%; TG=31.0%;
HDL-C=42.0%;
glucose=14.0%
20.  Altinbas (2010) Turkey 26 BD-I IDF 19.2% / / /
21.  Correll (2010) USA 1093 outpatients; self-reported ATP-III-A 54.0% / / /

diagnosis;44.3+11.8yrs
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Nr. First Author Country Participants MetS Rate of Rate of Individual MetS MetS Rate of
(year) criterium Mets MetS Criteria Subgroup Controls*
Rates
22.  Gomes (2010) Brazil 65(2043) outpatients; 45.6+12.4yrs; ATP-1II 32.3% / / /
illness duration=17.6+12.1yrs;
DSM-1V
23.  Guan (2010) China 148(703) inpatients; 30.9+12.4yrs; CDS 11.5% TG=29.1%; HDL- / 1/65(1.6%)
DSM-1V C=15.5%; glucose=5.4%
24.  Guerreiro (2010) Portugal 15 adult patients in euthymic phase IDF 36.0% / / /
25.  Holt (2010) UK 7; 41yrs IDF 86.0% / / /
26. Lee (2010) South- 152(713) outpatients; ATP-1II 27.0% waist=47.4%; / 20/152
Korea 36.3+12.3yrs; illness BP=25.7%; TG=32.9%; (13.2%)
duration=10.0£8.0yrs HDL-C=32.9%;
glucose=15.1%
27. Maina (2010) Italy 185(8043); 51.2+15.4yrs; illness ATP-1II 27.9% waist=48.9%; / /
duration=19.6+13.8yrs; DSM-1V BP=53.8%; TG=36.6%;
HDL-C=33.3%;
glucose=11.5%
28.  Mattoo & Singh India 21(153Y); 37.9yrs IDF 3=31.9% / / /
(2010) §=14.0%
29.  Mclntyre (2010) Canada 99(4843") euthymic outpatients; ATP-1II 3=35.4% waist=41.1%; / /
38.09+11.15yrs; 94.9%white; 9=29.8%  BP=27.6%; TG=38.8%;
DSM-IV HDL-C=36.4%;
glucose=6.1%
30. Taylor (2010) Canada 20(113Y; 29.6yrs ATP-1II 5% waist=25.0%; / /

BP=20.0%; TG=35.0%;
HDL-C=0.0%;
glucose=5.0%
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Nr. First Author Country Participants MetS Rate of Rate of Individual MetS MetS Rate of
(year) criterium Mets MetS Criteria Subgroup Controls*
Rates
31. Baptista (2011) Venezuela  182(623); 42.7+14.2yrs; DSM-IV ~ Modified 3=32.3% waist=46.4%; / 19/174
ATP-1II 9=26.7% TG=33.1%; HDL- (26.6%)
C=59.3%;
glucose=11.7%
32.  Ezzaher (2011) Tunesia 120(853); 3=37.5+13 4yrs; Modified 3=24.7% BP=5.4%; TG=53.1%; with AP= /
@=38.1+11.4yrs; DSM-1V ATP-III ?=28.9% HDL-C=59.2%; 10/38(26.3%)
glucose=16.1% vs.
24/92(26.1%)
33.  Khatana (2011) USA 822(7513); 55.7+12.8yrs; ICD-9  Modified 57.1% waist=%; BP=%; TG=%; / /
ATP-III HDL-C=%; glucose=%
34.  Salvi(2011) Ttaly 200(804') inpatients; ATP-III-A  8=32.5% waist=47.0%; / /
50.9+15.5yrs; illness 9=22.5% BP=52.5%; TG=34.0%;
duration=19.4+13.8yrs DSM-1V HDL-C=30.0%;
glucose=10.5%
35.  Yildiz (2011) Turkey 105(463) ATP-III 3=32.0% / / /
Q=27.0%
36.  Grover (2012) India 200(1403); 3=39.1+12.8yrs; Modified  3=43.6% waist=70.5%; with AP= /
©=38.6+13.9yrs; illness duration ATP-1II @=35.0%  BP=44.0%; TG=42.0%;  47/116(40.5%)
3=128.3+109.9months; illness HDL-C=41.5%; VS.
duration 9=136.2+122.3months; glucose=24.0% 35/84(41.6%)
ICD-10
37. Kemp (2012) Worldwide 482; DSM-1IV ATP-III-A 23.0% / / /

*age- and gender-matched; ATP=Adult Treatment Panel, ATP-A=Adult Treatment Protocol-Adapted, IDF=International Diabetes Federation, CDS=Chinese
Medical Association Diabetes Branch , AP=antipsychotics, BP= blood pressure, TG=triglycerides, HDL-C=high density lipoproteins cholesterol
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Appendix 3. List of Excluded Studies

Nr.

Reference

Reason

1.

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.

Overlap with Fagiolini et al. (2008).

Mackin P, Watkinson H, 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.

No separate data in patients with
disorder available.

bipolar

Bermudes RA, Keck PE, Welge JA: The prevalence of the metabolic syndrome in
psychiatric inpatients with primary psychotic and mood disorders. Psychosomatics
2006;47:491-497.

No separate data in patients with
disorder available.

bipolar

Correll CU, Frederickson AM, Kane JM, Manu P: Does antipsychotic polypharmacy
increase the risk for metabolic syndrome? Schizophr Res 2007; 89: 91-100.

Overlap with Correll et al. (2008).

Mackin P, Bishop D, Watkinson HMO. A prospective study of monitoring practices
for metabolic disease in antipsychotic-treated community psychiatric patients BMC
Psychiatry 2007; 7: 28

No separate data in patients with
disorder available.

bipolar

Maina G, D'Ambrosio V, Aguglia A, Paschetta E, Salvi V, Bogetto F: [Bipolar
disorders and metabolic syndrome: a clinical study in 185 patients]. Riv Psichiatr.
2010; 45(1): 34-40

Overlap with Maina et al. (2010).

Suvisaari JM, Saarni SI, Perild J, Suvisaari JV, Hiarkénen T, Lonnqvist J, Reunanen
A. Metabolic syndrome amongDE, Kan HJ, et al.: Comparison of metabolic persons
with schizophrenia and other psychotic disorders in a general population survey. J
Clin Psychiatry 2007; 68: 1045-1055.

No separate data in patients with
disorder available.

bipolar

Taylor V, Mac Queen MG: Prevalence of metabolic syndrome in never treated mood
disordered patients. Clin Invest Med 2007; 30(4): S1.

Overlap with Taylor et al. (2010).

10.

Tirupati S, Chua LE Body mass index as a screening test for metabolic syndrome in
schizophrenia and schizoaffective disorders. Australas Psychiatry 2007; 15(6): 470-
473.

No separate data in patients with
disorder available.

bipolar

11.

Corruble E: Bipolar disorders and somatic comorbidities. Encephale 2008; 34: S143-
145.

No separate data in patients with
disorder available.

bipolar
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Nr.

Reference

Reason

12.

Jennex A., Gardner D: Monitoring and management of metabolic risk factors in
outpatients taking antipsychotic drugs: a controlled study. Can J Psychiatry 2008;
53(1): 34-42.

No separate data in patients with bipolar
disorder available.

13.

Sicras-Mainar A, Blanca-Tamayo M, Rejas-Gutierrez J, Navarro-Artieda R:
Metabolic syndrome in outpatients receiving antipsychotic therapy in routine clinical
practice: A cross-sectional assessment of a primary health care database. Eur
Psychiatry 2008; 23(2): 100-108

Overlap with Sicras et al. (2008).

14.

van Winkel R, van Os J, Celic I, Van Eyck D, Wampers M, Scheen A, Peuskens J,
De Hert M. Psychiatric diagnosis as an independent risk factor for metabolic
disturbances: results from a comprehensive, naturalistic screening program. J Clin
Psychiatry 2008; 69: 1319-1327.

Overlap with van Winkel et al. (2008).

15.

Yumru M, Savas E, Gergerlioglu SH, et al: Ikiuglu Bozuklukta Metabolik Sendrom,
Serum Leptin Diizeyleri ve Tedavi iliflkisi Klinik Psikofarmakoloji Biilteni 2008;
18(2): 79-83.

Overlap with Yumru et al. (2007).

16.

Garcia-Portilla MP, Saiz PA, Bascaran MT, Martinez A S, Benabarre A, Sierra P,
Torres P, Montes JM, Bousofio M, Bobes J: General Health Status in Bipolar
Disorder Collaborative Group. Cardiovascular risk in patients with bipolar disorder. J
Affect Disord 2009; 115(3): 302-308.

Overlap with Garcia-Portilla et al. (2008).

17.

Garcia-Portilla MP, Saiz PA, Benabarre A, Florez G, Bascaran MT, Diaz EM,
Bousonos M, Bobes J: Impact of substance use on the physical health of patients with
bipolar disorder. Acta Psychiatr Scand 2010; 121: 437-445.

Overlap with Garcia-Portilla et al. (2008).

18.

Gomes FA, Magalhdes PVDS, Kunz M, Andreazza A, Silveira L, Weyne F, Ceresér
K, Furlanetto T, Kapczinski F: Waist circumference as a simple and meaningful
means to assess insulin resistance among outpatients with bipolar disorder. Eur
Psychiatry 2009; 24(S1): 561.

Overlap with Gomes et al. (2010).

19.

Guerreiro D, Navarro R, Telles D, Carvalho M, Martins P, Trigo E, Silva M, Gois C,
Figueira L: Metabolic syndrome in bipolar illness: Patient concepts and screening
effectivity. Eur Psychiatry 2009; 24(1): 581.

Overlap with Guerreiro et al. (2010).
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Nr.

Reference

Reason

20.

Gonzalez-Pinto A, Vieta E, Montes JM, Rejas-Gutiérrez J, Mesa F: Metabolic
syndrome in patients with bipolar disorders (BD): Findings from the bimet study. Eur
Psychiatry 2009; 24(S1): 600.

Overlap with Gomes et al. (2010).

21.

Lee NY, Yu HY, Jung DC, Kim SH, Kim YS, Ahn YM: Higher prevalence of
metabolic syndrome in patient with bipolar disorder and schizophrenia in Korean
population. J Cancer Educ 2009; 24(S1): 540.

Overlap with Lee et al. (2010).

22.

Chang HH, Yang YK, Gean PW, Huang HC, Chen PS, Lu RB: The role of valproate
in metabolic disturbances in bipolar disorder patients. J Affect Disord 2010; 124(3):
319-323.

Overlap with Chang et al. (2009).

23.

Kalenderoglu A, Savas HA, Gergerlioglu HS, Basarali K, Yumru M, Selek S,
Biiyiikbas S, Ergene N: Correlation between metabolic syndrome and serum ghrelin
levels in bipolar patients. Noropsikiyatri Arsivi 2010; 47(4): 328-332.

Overlap with Yumru et al. (2007).

24.

Kemp DE, Calabrese JR, Tran QV, Pikalov A, Eudicone JM, Baker RA: Metabolic
syndrome in patients enrolled in a clinical trial of aripiprazole in the maintenance
treatment of bipolar I disorder: a post hoc analysis of a randomized, double-blind,
placebo-controlled trial. Clin Psychiatry. 2010; 71(9): 1138-44,

Overlap with Kemp et al. (2012).

25.

Kemp DE, Eudicone JM, McQuade RD, Chambers JS, Baker RA: Metabolic
syndrome and its potential effect on treatment response to aripiprazole: a post hoc

analysis of the stabilization phase of a long-term, double-blind study in patients with
bipolar disorder (CN138-010). J Clin Psychopharmacol 2010; 30(5): 631-634.

Overlap with Kemp et al. (2012).

27.

Kim EY, Lee NY, Kim SH, Jung DC, Ahn YM: Change in the rate of metabolic
syndrome in patients with schizophrenia and bipolar disorder in the course of
treatment. 4th Biennial Conference of the International Society for Bipolar Disorders,
Sao Paolo, Brazil.

No separate data in patients with bipolar
disorder available.

28.

Kumar A, Tripathi A, Dalal P: Study of prevalence of metabolic syndrome in drug
naive outdoor patients of schizophrenia and bipolar-I disorder. Ind J Psychiatry 2009;
51(S6): 132.

No separate data in patients with bipolar
disorder available.
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Reference
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29.

Ntounas P, Vlachos I, Psaras R, Tsopelas C, Sovolakis I, Gkeka E, Dimitraka M,
Siouti E, Touloumis C: Metabolic syndrome in inpatients with serious mental illness.
European Neuropsychopharmacology 2010; 20(S3): 443.

No separate data in patients with bipolar
disorder available.

30.

O'Gorman C, Ice K, Chappell P, Schwartz J, Siu C, Pappadopulos E, Karayal O:
Metabolic syndrome and associated risk factors in maintenance treatment of bipolar
disorder with ziprasidone adjunctive therapy. Bipolar Disord 2010; 12(S1): 42.

Overlap with Ice et al. (2009).

31.

Chiarle A, Albert U, D'Ambrosio V, De Cori D, Salvi V, Maina G, Bogetto F:
Metabolic syndrome and psychiatric disorders: Comparison between bipolar disorder
and obsessive-compulsive disorder. Minerva Psichiatrica 2011; 52(2): 71-79.

Overlap with Salvi et al. (2011).

32.

Mechri A, Ezzaher A, Gzara A, Najjar MF, Douki W: Metabolic syndrome:
prevalence and associated factors in a Tunisian sample of bipolar I patients. Eur
Neuropsychopharmacology 2011; 21(S3): 426.

Overlap with Ezzaher et al. (2011).

33.

Salvi V, D'Ambrosio V, Bogetto F, Maina G: Metabolic syndrome in Italian patients
with bipolar disorder: a 2-year follow-up study. J Affect Disord 2012; 136(3): 599-
603.

Overlap with Salvi et al. (2011).

34.

Vidovié D, Ostoji¢ D, Bre¢i¢ P, Celi¢ I, Bili¢ P, Bagekovi¢ A, Mandi¢ A, Prazen I,
Savi¢ A, SuSac J, Juki¢ V: Metabolic syndrome and score rating in patients with

schizophrenia, schizoaffective and bipolar mood disorders. Socijalna Psihijatrija
2011; 39(3): 133-138.

No separate data in patients with bipolar
disorder available.

35.

Vuksan-Cusa B, Jakovljevi¢ M, Sagud M, Mihaljevi¢ Pele§ A, Marcinko D, Topi¢ R,
Mihaljevi¢ S, Serti¢ J: Metabolic syndrome and serum homocysteine in patients with
bipolar disorder and schizophrenia treated with SGA. Psychiatry Res 2011; 189(1):
21-25.

Overlap with Vuksan-Cusa et al. (2009).

36.

D'Ambrosio V, Salvi V, Bogetto F, Maina G: Serum lipids, metabolic syndrome and
lifetime suicide attempts in patients with bipolar disorder. Prog
Neuropsychopharmacol Biol Psychiatry 2012; 37(1): 136-140.

Overlap with Salvi et al. (2011).

Data Supplement for Vancampfort et al. (doi: 10.1176/appi.ajp.2012.12050620)






