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Objectives : The aim of this study were to assess a) the prevalence of metabolic syndrome in outpatients with schizophrenia or
schizoaffective disorder, b) the comparison of characteristics of patients with or without the metabolic syndrome, c) the sensitivity,
specificity and positive predictive values of individual criteria for metabolic syndrome.

Methods : This study assessed the prevalence of the metabolic syndrome among 128 schizophrenia or schizoaffective disorder
patients using the National Cholesterol Education Program-Adult Treatment Panel II1.

Results : Of patients, 54.7% (M : 49.3%, F : 61.4%) had metabolic syndrome. The metabolic syndrome was associated with med-
ical history of diabetes, hypertension and dyslipidemia. Presence of abdominal obesity was most sensitive (97.1%), while raised
fasting glucose was most specific (89.7%). Combining abdominal obesity/raised triglycerides and abdominal obesity/low HDL

Conclusion : The metabolic syndrome is highly prevalent among outpatients with schizophrenia or schizoaffective disorder. This
study suggests that the measurement of abdominal obesity is a simple test to identify individuals at high risk for metabolic syndrome.

Key Words : Schizophrenia - Schizoaffective disorder - Metabolic syndrome - Prevalence.
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Table 1. Comparison of the characteristics of patients with or without the Metabolic syndrome

Patients with the metabolic

Patients without the metabolic

S syndrome (N=70 [54.7%]) syndrome (N=58 [45.3%]) ATl

Male sex, n (%) 35 ( 49.3) 36 (50.7) 0.174°
Age, mean (SD) 422 (11.3) 41.2 (10.6) 0.598°
Duration of iliness (month), mean (SD) 143.3 (102.2) 157.6 (93.3) 0.325°
Duration of medication (month), mean (SD) 32.4 ( 43. O) 31.2 (40.9) 0.375°
CGI-S, mean (SD) 3.6( 1.0 7 (1.0 0.715°
History of medicalillness, n (%) 9 (79. 2) 5(20.8) 0.008°
Family history of medicalillness, n (%) 29 ( 51.8) 27 (48.2) 0.561°
Exercise, n (%) 32 ( 60.4) 21 (39.6) 0.277°
Alcohol, n (%) 10 ( 66.7) 5(33.3) 0.321¢
Smoking, n (%) 25 ( 58.1) 18 (41.9) 0.577°
Body mass index (kg/m?), mean (SD) 29.1 ( 3.7) 24.4 ( 3.9) <0.001°
Antipsychotic treatment

Atypical, n (%) 52 ( 54.7) 43 (45.3) 0.947°

Typical, n (%) 7 ( 58.3) 5(41.7)

Atypical plus typical, n (%) 11 ( 52.4) 10 (47.6)

Mood stabilizer, n (%) 22 ( 62.9) 13 (37.1) 0.255°

Antidepressant, n (%) 8 ( 38.1) 13 (61.9) 0.095°
NCEP- ATP Il criteria

Waist circumstance (cm), mean (SD) 968 ( 8.9) 86.2 (11.5) <0.001°¢

Systolic blood pressure, mean (SD) 130.0 ( 15.8) 119.5 (18.0) 0.001°

Diastolic blood pressure, mean (SD) 84.8 ( 10.5) 77.7 (12.2) 0.001°

HDL-cholesterol, mean (SD) 429 (122 54.8 (24.7) 0.001¢

Triglycerides, mean (SD) 214.2 (120.8) 108.5 (74.1) <0.001°¢

Glucose, mean (SD) 111.1 ( 28.4) 98.3 (1 9.6) 0.001°

a : chi-square test, b : t-test, ¢ . wilcoxon rank sum test
20 cases are missing in duration of iliness, medical illness :
cohol : >1 time/week, smoking : current smoker

diabetes or hypertension or dyslipidemia, exercise :

>90 min/week, al-

Table 2. Predictive value of the individual criteria of the Metabolic syndrome

NCEP ATP lll criteria

Sensitivity (%)

Specificity (%) Positive predictive value (%)

Abdominal obesity 97.1
High fasting glucose or history of diabetes mellitus 47.1
High triglycerides or history of lipid abnormality 74.3
High blood pressure or history of hypertension 68.6
Low HDL cholesterol 67.1
Abdominal obesity and/or high triglyceride 100
Abdominal obesity and/or low HDL cholesterol 100
Abdominal obesity and/or high fasting glucose 98.6
Abdominal obesity and/or high blood pressure 98.6

58.6 73.9
89.7 84.6
79.3 81.3
69.0 72.7
72.4 74.6
43.1 68.0
41.4 67.3
50.0 70.4
39.7 66.3

Sensitivity=correct prediction of cases
dition being present if the test is positive

A O] 7T e
22 100%2)

BEET]

UHEE

|

e

fr

Lr"L

zan, 2aH 8ol A T <l FAe

=

s

42

specificity=correct prediction of non-cases ; positive predictive value=probability of a con-

|

i
M
e

~
>

il

o

i A1

it

ox 2L
o
N
>

4 =
ox
|o
_‘0 l‘ﬂ-]
_O,L

et o to
ofN mpy X L2
o
O:
r
o ok
i
fe 2
0
I
=
X
2
ol
Y
w
rit
Jo
o

o
1 o o

M
ol
2,
i)
o
1o
S
fL

K

N

>
o
t
xQ
Tod

>
>
-

Lo

H
mot

o e
I

Korean J Schizophr Res 2012;15:39-45



S~
Pl
ofr
o
g

AN
A F RS FROR AR AL 547%2
BAE o @ ve) T ARt

IFoe
i—’i
e & e
juie)
o,

e
fr ok o r
1A

e 42
In
2, mlg
Kl
s
e
=)

Hi
2
o
N
ol
o,
-
¥0,
)

~
t_% ﬁﬁfﬂ] H&E Lo rlo
| o E,
ol
it A
_?L'
g
e
i oE
(o]
= F
o|N
o 2 0
S ek
o] O]
o g _o‘lﬁj
£l
30
=2
i)
>
olN
o
oo

N
=

et o
2

rlo

o R

o
re
-
=
2
2
_CZL
bt
il
N
ol

2,
o
A
o
H
o
X
N

o>

FHEL Ao R Wi Busigr olef ojs) 3 A7
oA A B B A F Y S1Fe] B AAE

wlo] 9IF f2lo] i o g A2 gRpETko] HolglA
2 7154, & A9 Y (selection bias)2] 7HsAS Al
Ak 2 ALY A= AL S FEE] 2 2
oA Y AT B =& 4 e AARRITE ey
9] veHE Ao A= U SAtel o EAtoA A
T Eol 2pol7t girkal B atsh | st o] BIEp|
QeliM= o B 429 ol FAE tFe R 7 At
7hEad o7 oA
AE S50 EEAR1 ATHAAR Who] ARFECHA A
SO RS 270l ghetshat] Ego] HEjekar Az
t} 2 AtolAE selEdlY] ST SR 57 B E
2589 F7het AL A gl -ZE A2 2ol
100%9] WA=E B s2EdQ 57F ©5-2 97%<] ¥
[EE Bt F A 7129 Z3ko] AEAHALE sljof gt
= AL vFo] & 4 sy AlS BERe R AT
gt AEHALR o]0 7hed Ao A7
t}. Mitchell 572 HEHEAS Foto] HAtE St Ao
3lg] B8 7P 7194%<}F 78.8%2) ALt Eol=E 714
ohal 2 31819130 Straker 52 242 92.0%2} 55.6% % .1l
sto] sel=el TP Aol aeAel AEEArt d

4 PSS =z whHol| Koponen 572 115432t
5ol 7P Wt 1 Ad e A - AEHE-2 7t
A Eolwrt =& HAletal H skl Kagal 572 5%
de] S7tet sle] =499 S M Solet w2 A4t
2l Huskglel ol A tiAbS o] aaAQl Ay
Abell gt =7} A7t AlgE Fa vt 3k

Korean J Schizophr Res 2012;15:39-45

e, DL, oA BE] e FE Aol Y= 4
9= AR ouIEt Teke] Qlaithp<005). it
320 A G F5E BEsHE ofefat Wste] glow
A S Fme] g Rl £ e TAT Artet & 5 A
o, ofn] haka] BE Ago] U= FAE AR A hA FF
22 o A0 Pk st

B AT AT AT F Do Fie, AN RS
50) Yabs Aol gtk SuE TRAHE 27.1%0] Lk

o ol 53} 4

AALE W) gk

Abgotol digh 2dgh
. Larsen 572 djAtZ
nj2] QIA|skL glow
T2 F& dgho] Sl 2o 5% nlvto] A &5 WAl g

T} CATIE G704 o 4X 48 52| 88%,

o
-
)
au)
1o
S
=)
O 3o ofl
oo I
>
o ne
ot e
I mi)n
¥ —
tlo =z

i)
|

=

O
2
£ E

62%, 0] 3877} A A 9F3 Gl A2 ek 5,
BhE 40) ER)o] AT Wabd ZAfeh MRS WA gk

2, 2AYEHN BAE o 2 ST D
S| BAS ZARE =22 W) gk B ol B
A9 At STzt § ofet weine] Qlrk Mgk 7497} ol
O B Ao FA ojR L thALE R FARO R
folg Basel gigick

M4 PN ORI} AFEL BYFTL ol NES
o] RS BIF B AT S| Yu” Y B3,

o
>,
E\Z
4
>,
ol\
&
rJ
&

clozapine, olanzapin
o] AA=|Qt. olet txA o7 Al =
T Abolo]l Aol glths Halk the: QIglom 0 1 of

4

A1 oF=o] Bk TEAdo] glgich 90.6%2] HFA} v
A FAAY oFE-S E-25)1 Q)3T risperidone/paliperi-
done A9t 7iE oFE 8 5§ AT A o = 2o}
oF=7t vlare] ofego A e AYA s

715 4ol Qk

o
2
i

o] AT-EollA] THAHE TS 7ha 2 A vl
AFZF ol s fH7Izre] AP g 4
o] ABtTkLY B oLt B AT A ST 7]

R
@i 9l

=

¢

(
-

7k CGI-S&= datdo] gl A0 & Yeigth &
2 Gt 1FEYC] 7FEY 3 o] ek
L B ool A= Uit Aghe] 7hEee At
Ao & golgt Tado] glolch

2 Aol okt 22 Alg o] qlok A, it
A7k 231, g A1 A5 E o] SRS giAe & 519

7] miZol = =3, 2FAE N 2l EAtE sttt

oy 12
ot lo ol

kel
T

ok

43



ott, ZOIMSHON 2lef BRSO AESE RYE

I H7)= olgoh 24, g Wiy 324 5 5
of thsl A7} HEAlE Fdtol A7 EH-E*"“ R
TAZE A= o Uk AR, 7 =S ARl 2
o|(diet)oll tHoljAl= AFSHA] OPOFOD‘] T
g A (cross sectional study)= 54 4=7+e] A&5ITHS
A= AolA gHAI7E Sk, gk} tiAbS ko]
TS &7 Yalale 34 A (longitudinal study)7}
Zagk Ao w Az YA, G4l Agto] HEslr] o)™
Pt DEY, oA AEF 5

A~
SRR

j'FL
d

BN o

X

é

=

& © ks olsfsiizd] =g0] B Zolct,

=
B S
30 £O B AT i 59, hata 3E WS
o] Gl A9 WS FO/t BaF A0 ALk o] 5 Bt
oA SlekEe] ASL BEA AEFE AEPAE A}
89 % glom 27122) FOZIALE Bl RS TS o
s, Aeksto] ek A2 AN Ho] Bashich
N RES RS e bR NS SR
REFERENCES

1) Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK, Kumpusalo
E, Tuomilehto J, et al. The metabolic syndrome and total and car-
diovascular disease mortality in middle-aged men. JAMA 2002;
288:2709-2716.

2) Alberti KG, Zimmet PZ. Definition, diagnosis and classification of
diabetes mellitus and its complications. Part 1: diagnosis and classi-
fication of diabetes mellitus provisional report of a WHO consulta-
tion. Diabet Med 1998;15:539-553.

3) Executive Summary of The Third Report of The National Choles-
terol Education Program (NCEP) Expert Panel on Detection, Eval-

44

uation, And Treatment of High Blood Cholesterol In Adults (Adult
Treatment Panel I11). JAMA 2001;285:2486-2497.

4) Alberti KG, Zimmet P, Shaw J. The metabolic syndrome--a new
worldwide definition. Lancet 2005;366:1059-1062.

5) Brown S. Excess mortality of schizophrenia. A meta-analysis. Br J
Psychiatry 1997;171:502-508.

6) Curkendall SM, Mo J, Glasser DB, Rose Stang M, Jones JK. Cardio-
vascular disease in patients with schizophrenia in Saskatchewan,
Canada. J Clin Psychiatry 2004;65:715-720.

7) Hagg S, Lindblom Y, Mjorndal T, Adolfsson R. High prevalence of
the metabolic syndrome among a Swedish cohort of patients with
schizophrenia. Int Clin Psychopharmacol 2006;21:93-98.

8) Cohn T, Prud’homme D, Streiner D, Kameh H, Remington G. Char-
acterizing coronary heart disease risk in chronic schizophrenia: high
prevalence of the metabolic syndrome. Can J Psychiatry 2004;49:
753-760.

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

10) De Hert M, Peuskens B, van Winkel R, Kalnicka D, Hanssens L,
Van Eyck D, et al. Body weight and self-esteem in patients with
schizophrenia evaluated with B-WISE. Schizophr Res 2006:88:
222-226.

11) Weiden PJ, Mackell JA, McDonnell DD. Obesity as a risk factor
for antipsychotic noncompliance. Schizophr Res 2004;66:51-57.

12) Newcomer JW. Second-generation (atypical) antipsychotics and
metabolic effects: a comprehensive literature review. CNS Drugs
2005;19 Suppl 1:1-93.

13) Wirshing DA. Schizophrenia and obesity: impact of antipsychotic
medications. J Clin Psychiatry 2004;65 Suppl 18:13-26.

14) Newcomer JW. Antipsychotic medications: metabolic and cardio-
vascular risk. J Clin Psychiatry 2007;68 Suppl 4:8-13.

15) Mukherjee S, Schnur DB, Reddy R. Family history of type 2 diabe-
tes in schizophrenic patients. Lancet 1989;1:495.

16) Ryan MC, Collins P, Thakore JH. Impaired fasting glucose tolerance
in first-episode, drug-naive patients with schizophrenia. Am J Psy-
chiatry 2003;160:284-289.

17) Spelman LM, Walsh PI, Sharifi N, Collins P, Thakore JH. Impaired
glucose tolerance in first-episode drug-naive patients with schizo-
phrenia. Diabet Med 2007;24:481-485.

18) Kahn RS, Fleischhacker WW, Boter H, Davidson M, Vergouwe Y,
Keet IP, et al. Effectiveness of antipsychotic drugs in first-episode
schizophrenia and schizophreniform disorder: an open randomised
clinical trial. Lancet 2008;371:1085-1097.

19) Scheen AJ, De Hert M. [Drug-induced diabetes mellitus: the exem-
ple of atypical antipsychotics]. Rev Med Liege 2005;60:455-460.

20) Scheen AJ, De Hert MA. Abnormal glucose metabolism in patients
treated with antipsychotics. Diabetes Metab 2007,33:169-175.

21) McEvoy JP, Meyer JM, Goff DC, Nasrallah HA, Davis SM, Sulli-
van L, et al. Prevalence of the metabolic syndrome in patients with
schizophrenia: baseline results from the Clinical Antipsychotic Tri-
als of Intervention Effectiveness (CATIE) schizophrenia trial and
comparison with national estimates from NHANES III. Schizophr
Res 2005;80:19-32.

22) Nam Y'Y, Kim CS, Ahn CW, Park KM, Ryu B, Kim CH. Clinical
Correlates of Metabolic Syndrome in Patients with Chronic Schizo-
phrenia. Korean J Psychopharmacol 2006;17:335-341.

23) Jeong JT, Yoon BH, Kim TU, Sea YH, Park SH, Jeong KY, et al.
Prevalence of Metabolic Syndrome in Chronic Schizophrenic In-
patients. Korean J Schizophr Res 2009;12:83-89.

24) Roh J, Cho YS, Cho AH. The Prevalence of Metabolic Syndrome
in Inpatients with Schizophrenia. Korean J Biol Psychiatry 2011;18:
46-54.

25) Lee NY, Kim SK, Kim SH, Kang U, Kim YS, Ahn YM. Metabol-
ic syndrome in patients with Schizophrenia and Bipolar disorder:

Korean J Schizophr Res 2012;15:39-45



comparision with general population. Abstracted presented at the
Korea Neuropsychiatric Association Annual Meeting Seoul;2008.

26) Sugawara N, Yasui-Furukori N, Sato Y, Kishida I, Yamashita H,
Saito M, et al. Comparison of prevalence of metabolic syndrome
in hospital and community-based Japanese patients with schizophre-
nia. Ann Gen Psychiatry 2011;10:21-29.

27) Association AP. Diagnostic and Statistical Manual of Mental Disor-
ders(DSM-IV-TR). 4th evidence-based text revision ed. Washing-
ton, DC: American Psychiatric Association;2000.

28) Hales RE, Yudofsky SC, Gabbard GO. Text book of Psychiatry. 5 ed.
American psychiatric publishing, Inc.;2008.

29) Panz VR, Raal FJ, Paiker J, Immelman R, Miles H. Performance of
the CardioChek PA and Cholestech LDX point-of-care analysers
compared to clinical diagnostic laboratory methods for the mea-
surement of lipids. Cardiovasc J S Afr 2005;16:112-117.

30) World health organization. The Asia-Pacific perspective: redefining
obesity and its treatment. Februrary 2000. Health Communications,
Australia PTY Ltd.

31) Mitchell AJ, Vancampfort D, Sweers K, van Winkel R, Yu W, De
Hert M. Prevalence of Metabolic Syndrome and Metabolic Abnor-
malities in Schizophrenia and Related Disorders--A Systematic Re-
view and Meta-Analysis. Schizophr Bull 2011;Dec 29. [Epub ahead
of print].

32) Straker D, Correll CU, Kramer-Ginsberg E, Abdulhamid N, Koshy
F, Rubens E, et al. Cost-effective screening for the metabolic syn-
drome in patients treated with second-generation antipsychotic
medications. Am J Psychiatry 2005;162:1217-1221.

33) Koponen HJ, Hakko HH, Saari KM, Lindeman SM, Karvonen KM,
Isohanni MK, et al. The prevalence and predictive value of individ-
ual criteria for metabolic syndrome in schizophrenia: a Northern
Finland 1966 Birth Cohort Study. World J Biol Psychiatry 2010;11:
262-267.

34) Kagal UA, Torgal SS, Patil NM, Malleshappa A. Prevalence of the
Metabolic Syndrome in Schizophrenic Patients Receiving Second-
Generation Antipsychotic Agents--A Cross-Sectional Study. J Pharm
Pract 2012;May 2. [Epub ahead of print].

35) Larsen JT, Fagerquist M, Holdrup M, Christensen B, Sigalin C,
Nilsson PM. Metabolic syndrome and psychiatrists’ choice of fol-
low-up interventions in patients treated with atypical antipsychot-

Korean J Schizophr Res 2012;15:39-45

o=t

oln

ics in Denmark and Sweden. Nord J Psychiatry 2011;65:40-46.

36) Nasrallah HA, Meyer JM, Goff DC, McEvoy JP, Davis SM, Stroup
TS, et al. Low rates of treatment for hypertension, dyslipidemia and
diabetes in schizophrenia: data from the CATIE schizophrenia tri-
al sample at baseline. Schizophr Res 2006:86:15-22.

37) Bobes J, Arango C, Garcia-Garcia M, Rejas J. Healthy lifestyle hab-
its and 10-year cardiovascular risk in schizophrenia spectrum disor-
ders: an analysis of the impact of smoking tobacco in the CLAM-
ORS schizophrenia cohort. Schizophr Res 2010;119:101-109.

38) Atmaca M, Kuloglu M, Tezcan E, Ustundag B. Serum leptin and
triglyceride levels in patients on treatment with atypical antipsychot-
ics. J Clin Psychiatry 2003;64:598-604.

39) Pramyothin P, Khaodhiar L. Metabolic syndrome with the atypical
antipsychotics. Curr Opin Endocrinol Diabetes Obes 2010;17:460-
466.

40) De Hert MA, van Winkel R, Van Eyck D, Hanssens L, Wampers M,
Scheen A, et al. Prevalence of the metabolic syndrome in patients
with schizophrenia treated with antipsychotic medication. Schizophr
Res 2006;83:87-93.

41) Krane-Gartiser K, Breum L, Glumrr C, Linneberg A, Madsen M,
Koster A, et al. Prevalence of the metabolic syndrome in Danish
psychiatric outpatients treated with antipsychotics. Nord J Psychi-
atry 2011;65:345-352.

42) De Hert M, van Winkel R, Van Eyck D, Hanssens L, Wampers M,
Scheen A, et al. Prevalence of diabetes, metabolic syndrome and
metabolic abnormalities in schizophrenia over the course of the ill-
ness: a cross-sectional study. Clin Pract Epidemiol Ment Health
2006;2:14-23.

43) Arango C, Bobes J, Aranda P, Carmena R, Garcia-Garcia M, Rejas
J. A comparison of schizophrenia outpatients treated with anti-
psychotics with and without metabolic syndrome: findings from the
CLAMORS study. Schizophr Res 2008;104:1-12.

44) Schorr SG, Slooff CJ, Bruggeman R, Taxis K. The incidence of met-
abolic syndrome and its reversal in a cohort of schizophrenic pa-
tients followed for one year. J Psychiatr Res 2009:43:1106-1111.

45) Medved V, Kuzman MR, Jovanovic N, Grubisin J, Kuzman T. Met-
abolic syndrome in female patients with schizophrenia treated with
second generation antipsychotics: a 3-month follow-up. J Psycho-
pharmacol 2009;23:915-922.

45



