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A determinant of insulin resistance in patients with schizophrenia

Chul Sik Kim, M.D.", Min Ho Cho, M.D.%, Ji Sun Nam, M.D., Jong Suk Park, M.D?,
Yoon Young Nam, M.D.2, Chan Hyung Kim, M.D.?, Chul Woo Ahn, M.D.? and Kyung Rae Kim, M.D.”

'Department of Internal Medicine, Hallym Sacred Heart Hospital , Anyang, Korea; 2Departments of Internal Medicine and
3psychiatrics, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: As compared with the general population, patients with schizophrenia have a higher risk of obesity
and glucose metabolism impairment. Moreover, some antipsychotic drugs add to this risk owing to side effects such as
weight gain. However, few reports exist regarding the pathophysiology of insulin resistance in drug-naive or drug-free
schizophrenic patients. Therefore, the aim of the present study was to investigate the factors that contribute to insulin
resistance in antipsychotic drug-naive and drug-free schizophrenic patients.

Methods: Nineteen (4 men, 15 women) drug-naive or drug-free subjects with schizophrenia and nineteen age- and
sex-matched controls were recruited for participation in this study. We measured weight, height, waist circumference,
biochemical profiles, body fat percentage, and calculated body mass indices (BMI) in all patients. Furthermore, we
correlated HOMA-IR, a marker for insulin resistance, with anthropometric measures and clinical characteristics.

Results: There were no significant differences in BMI, waist circumference, or body fat percentage between the two
groups. In addition, there were no differences in blood pressure, glucose, HbAlc, insulin, HOMA-IR, total cholesterol,
HDL-cholesterol, or LDL-cholesterol; however, triglyceride levels and 24 hr urine free cortisol levels were higher in
schizophrenic patients. There was also a significant correlation between HOMA-IR and both age and waist circumference
in the control group. Additionally, HOMA-IR was significantly correlated with 24 hr urine free cortisol levels in
schizophrenic patients.

Conclusions: The study shows that risk factors for insulin resistance in drug-naive or drug-free schizophrenic patients
do not differ from those of the control group; however, the major determinant of insulin resistance in schizophrenia
patients was that of increased cortisol levels. (Korean J Med 75:673-679, 2008)
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Table 1. Differences in clinical and biochemical characteristics between patients with schizophrenia and normal controls

Schizophrenia Control
(n=19) (n=19) P
Age (year) 33.6+11.9 36.7 £12.6 0.274
Sex (M:F) 4:15 4:15 1.000
Weight (kg) 58.0 £11.2 61.8 5.6 0.198
Height (cm) 160.4 £5.7 160.8 £6.9 0.957
Body mass index (kg/m?) 22.6 +4.5 23.8+1.8 0.309
Waist circumference (cm) 81.5+5.7 83.3+6.3 0.398
Body fat percentage (%) 30.9+4.2 31.543 +4.767 0.680
Systolic blood pressure (mmHg) 117.3+10.2 121.1 £10.5 0.368
Diastolic blood pressure (mmHg) 74.4+7.1 746 £7.7 0.809
Fasting glucose (mg/dL) 88.1+5.4 885174 0.847
Postprandial 2hr glucose (mg/dL) 107.3 £30.1 116.4 +23.4 0.140
HbAlc (%) 5.6 0.6 55404 0.957
Total cholesterol (mg/dL) 168.3 +29.9 181.6 +40.9 0.316
Triglyceride (mg/dL) 104.3 £35.9 76.9+£34.0 0.015
HDL-cholesterol (mg/dL) 54.9+14.7 57.7 £15.7 0.704
LDL-cholesterol (mg/dL) 92.6+24.1 108.5+37.4 0.213
Fasting insulin (uU/mL) 10.1+9.4 79431 0.374
C-peptide (ng/mL) 22109 19405 0.421
HOMA-IR 22+19 1.7+0.8 0.454
24 hr urine free cortisol (ug) 34.447.8 25.245.2 0.003

Data are presented as the meantSD. HDL, high-density lipoprotein; LDL, low-density lipoprotein; HOMA-IR, homeostasis

model assessment of insulin resistance.
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Table 2. Relationship between HOMA-IR and other parameters within the schizophrenia group

r p B p
Age (year) -0.143 0.584 - -
Sex (M=1) -0.057 0.829 - -
Weight (kg) 0.436 0.105 - -
Height (cm) -0.020 0.945 - -
Body mass index (kg/m?) 0.332 0.226 - -
Waist circumference (cm) 0.181 0.338 - -
Body fat percentage (%) 0.083 0.663 - -
Systolic blood pressure (mmHg) 0.065 0.824 - -
Diastolic blood pressure (mmHg) -0.102 0.730 - -
Fasting glucose (mg/dL) 0.309 0.228
Postprandial 2hr glucose (mg/dL) 0.482 0.069 - -
HbAlc (%) 0.262 0.328 - -
Total cholesterol (mg/dL) 0.353 0.165 - -
Triglyceride (mg/dL) 0.377 0.135 - -
HDL-cholesterol (mg/dL) 0.272 0.292 - -
LDL-cholesterol (mg/dL) 0.140 0.593 - -
Fasting insulin (uU/mL) 0.990 0.000
24hr urine free cortisol (ug) 0.797 0.002 0.646 0.023
C-peptide (ng/mL) 0.703 0.007 - -

HDL, high-density lipoprotein; LDL, low-density lipoprotein
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Table 3. Relationship between HOMA-IR and other parameters within the control group

r p B p
Age (year) 0.685 0.002 0.561 0.180
Sex (M=1) -0.053 0.830 - -
Weight (kg) 0.350 0.201 - -
Height (cm) -0.307 0.216 - -
Body mass index (kg/m?) 0.254 0.361 - -
Waist circumference (cm) 0.617 0.014 0.016 0.955
Body fat percentage (%) 0.156 0.594 - -
Systolic blood pressure (mmHg) -0.249 0.318 - -
Diastolic blood pressure (mmHg) -0.076 0.765 - -
Fasting glucose (mg/dL) 0.747 0.001 - -
Postprandial 2hr glucose (mg/dL) 0.275 0.285
HbAlc (%) 0.256 0.321 - -
Total cholesterol (mg/dL) 0.223 0.356 - -
Triglyceride (mg/dL) 0.348 0.144 - -
HDL-cholesterol (mg/dL) 0.262 0.279 - -
LDL-cholesterol (mg/dL) 0.126 0.609 - -
Fasting insulin (pU/mL) 0.979 0.000
24hr urine free cortisol (ug) 0.216 0.439 - -
C-peptide (ng/mL) 0.446 0.084 - -

HDL, high-density lipoprotein; LDL, low-density lipoprotein

o} Ryan 5] A4 AlZa ;
HOMA-IR ko] 59| A7 di
& FolE BE ol HlﬂﬁHH% 297
Q7] wiolek AR Ryan 5o AtollA thehd Al
gy ghajgLo] FEEY} 958 my/dLs= S-ajfet =7l 30~
3|9 Bt FEEFFA|} vl 20| m”, HOMAIR
232 AAIR AEAFA0] ekl 2] ojee 54

é%
L
et
oft
r [e]
>
nt)

dc 4 To

o]7] wjEoP* . s ut 2} A jEul-tha} Abejol
FFE A 5 Qs FAEEY A AR-FE e 2o
o} JARAY | FE w7} moto] H7| Pgpu®, ®3 3
23t AT HAAE st Fetgleng gorn AAl
a9 Ao QledAFd B YFAA e HEk & o
e A7F oE Aotk

2 AtollA WA tiRtollAl= 7Sl Sl f1E A
2l vol, dElEY Fol AdeUAF/IAF(HOMAIR)LE A
ol qldichk A dizolA 712 dedAFAHL]
/MR Azl AAFA S, AALE 5ol HOMAIR
B FAA Aol e k=t L ol A
of Zrolgt thdA7t AZFEE A2 AR o Aol Hlv
Zol ALt i Aqte] 23 gAY 7 U R 2

E=h

2ol JHsAdo] olrk ubH AAlR oS
b ad fE] FEE pAe] AsdATAH o
ALz Yehged ols 7
ARp= ezl ERA] s AsdAZ
7] Beke FAEAY gxtofAlA
AF9] FeHgo] A& & o
AJAFREEF ),

ARAHOR & Aol ofgt diate] szt Agkont

ﬂ:rl—e— 55‘}04 X”ﬂ—‘:#%“%‘ Shato] QleRlA A 913
R, AdedAFE

=
2l
ayste 2w H@ax}: ERESSE
&
=

oZi

RN
i
4
=

—

E=dATA

gte

ge] PaEy

el F7eke TEBUS Tobyrk s oz

=2 a2

el 1 9ilel U oA B Fm



— The Korean Journal of Medicine: Vol. 75, No. 6, 2008 —

W Bte] ey FEelte] digt A =

wheba] 2 At FPAY oFEe] YIS WA ok

AEo] AR six2 giAbo 2 o

S A= RS ol iz} L)
HhH: DSMHIV 7] 220] 2] %

3 6% o PHAY oFE g Fol WA g #x

(& ¥=4:15)1} ol A, ol 575

W Astel olge) AABAS R ANYES 2gekn
o F

AedAZA 1% %’4%‘ RS H]iﬁ}%‘iﬁk E3F Z

g
Ak oF o ] AEEA sEEd 9 AAES A
= g FARLONA S —‘OLE
7F AT E g9, detEAlay, e’ HOMAIR, &
S 2H1E, HDL-234A8HE B LDL-Ed|2H1E 8 Ao]
< 8l A4 diztoll A= 1ol(r=0.685, p=0.002), 52
=9|(r=0.617, p=0.014)7} <l&HA3FAAX]|E 2] HOMA-IRZ}
o] AYA HrlEar At M= 2443 41

FEE X7} Ao 9 thr=0.797, p=0.002; 4 =0.646,

Ak 2 AE Bk A o= g EA
2 AHlA HAEEE RFe] dedATEY fdd
Ae A dizaa E o7t gl dedAdEE
24she 7 A A dxade g e
) APl Frske LEEUS doblnt

S Bol: ZAEEY: dry; dedAEd

REFERENCES

1) Dixon L, Weiden P, Delahanty J, Goldberg R, Postrado L,
Lucksted A, Lehman A. Prevalence and correlates of
diabetes in national schizophrenia samples. Schizophr Bull
26:903-912, 2000

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

3) Subramaniam M, Chong SA, Pek E. Diabetes mellitus and
impaired glucose tolerance in patients with schizophrenia.
Can J Psychiatry 48:345-347, 2003

4) Sernyak MJ, Leslie DL, Alarcon RD, Losonczy MF,

Rosenheck R. Association of diabetes mellitus with use of
atypical neuroleptics in the treatment of schizophrenia. Am J
Psychiatry 159:561-566, 2002

5) Sernyak MJ, Gulanski B, Leslie DL, Rosenheck R.
Undiagnosed hyperglycemia in clozapine-treated patients with
schizophrenia. J Clin Psychiatry 64:605-608, 2003

6) Sussman N. Review of atypical antipsychotics and weight
gain. J Clin Psychiatry 62(Suppl 23):5-12, 2001

7) Holt RI, Pevelert RC, Byrne CD. Schizophrenia, the
metabolic syndrome and diabetes. Diabet Med 21:515-523,
2004

8) Caro JF. Insulin resistance in obese and nonobese man. J
Clin Endocrinol Metab 73:691-695, 1991

9) DeFronzo RA, Bonadonna RC, Ferrannini E. Pathogenesis of
NIDDM: a balanced overview. Diabetes Care 15:318-368,
1992

10) Martin BC, Warram JH, Krolewski AS, Bergman RN,
Soeldner JS, Kahn CR. Role of glucose and insulin resistance
in development of type 2 diabetes mellitus: results of a
25-year follow-up study. Lancet 340:925-929, 1992

11) Friedewald WT, Levy RI, Fredrickson DS. Estimation of the
concentration of low density lipoprotein cholesterol in
plasma, without use of preparative ultracentrifuge. Clin Chem
18:499-502, 1972

12) Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher
DF, Turner RC. Homeostasis model assessment: insulin
resistance and beta-cell function from fasting plasma glucose
and insulin concentrations in man. Diabetologia 28:412-419,
1985

13) Simpson JC, Tsuang MT. Mortality among patients with
schizophrenia. Schizophr Bull 22:485-499, 1996

14) Mowry BJ, Nancarrow DJ. Molecular genetics of
schizophrenia. Clin Exp Pharmacol Physiol 28:66-69, 2001

15) van Tilburg J, van Haeften TW, Pearson P, Wijmenga C.
Defining the genetic contribution of type 2 diabetes mellitus.
J Med Genet 38:569-578, 2001

16) Jones P. The early origins of schizophrenia. Br Med Bull
53:135-155, 1997

17) Smith GN, Flynn SW, McCarthy N, Meistrich B, Ehmann TS,
MacEwan GW, Altman S, Kopala LC, Honer WG. Low
birthweight in schizophrenia: prematurity or poor fetal
growth? Schizophr Res 47:177-184, 2001

18) McCreadie R, Macdonald E, Blacklock C, Tilak-Singh D,
Wiles D, Halliday J, Paterson J. Dietary intake of schizo-
phrenic patients in Nithsdale, Scotland: case-control study.
BMJ 317:784-785, 1998

19) Brown S, Birtwistle J, Roe L, Thompson C. The unhealthy
lifestyle of people with schizophrenia. Psychol Med 29:697-
701, 1999

20) Aronne LJ. Epidemiology, morbidity, and treatment of

- 678 —



— Chul Sik Kim, et al. A determinant of insulin resistance in patients with schizophrenia —

overweight and obesity. J Clin Psychiatry 62(Suppl 23):13-22,
2001

21) Jones P, Rodgers B, Murray R, Marmot M. Child develop-
ment risk factors for adult schizophrenia in the British 1946
birth cohort. Lancet 344:1398-1402, 1994

22) Fiscella K, Campbell TL. Association of perceived family
criticism with health behaviors. J Fam Pract 48:128-134,
1999

23) Tahtinen TM, Vanhala MJ, Oikarinen JA, Keinanen-
Kiukaanniemi SM. Effect of smoking on the prevalence of
insulin  resistance-associated cardiovascular risk factors
among Finnish men in military service. J Cardiovasc Risk
5:319-323, 1998

24) Ryan MC, Collins P, Thakore JH. Impaired fasting glucose
tolerance in first-episode, drug-naive patients with schizo-
phrenia. Am J Psychiatry 160:284-289, 2003

25) Ministry of health & welfare, Korea Institute for Health and
Social Affairs. 2001 National Health and Nutritional Survey,
Health Examination. P 146-152, Ministry of health & welfare,
2002

26) Taniguchi A, Fukushima M, Sakai M, Miwa K, Makita T,
Nagata I, Nagasaka S, Doi K, Okumura T, Fukuda A,

Kishimoto H, Fukuda T, Nakaishi S, Tokuyama K, Nakai Y.
Remnant-like particle cholesterol, triglycerides, and insulin
resistance in nonobese Japanese type 2 diabetic patients.
Diabetes Care 23:1766-1769, 2000

27) Bonora E, Kiechl S, Willeit J, Oberhollenzer F, Egger G,
Targher G, Alberiche M, Bonadonna RC, Muggeo M.
Prevalence of insulin resistance in metabolic disorders: the
Bruneck Study. Diabetes 47:1643-1649, 1998

28) Tripathy D, Carlsson M, Almgren P, Isomaa B, Taskinen M,
Tuomi T, Groop LC. Insulin secretion and insulin sensitivity
in relation to glucose tolerance: lessons from the Botnia
study. Diabetes 49:975-980, 2000

29) Ceskova E, Kasparek T, Zourkova A, Prikryl R. Dexame-
thasone suppression test in first-episode schizophrenia. Neuro
Endocrinol Lett 27:433-437, 2006

30) Holshoer F. The endocrinology of mental disease. In:
Grossman A, ed. Clinical endocrinology. p. 1096-1116,
Blackwell Science, Oxford, 1998

31) Walsh P, Spelman L, Sharifi N, Thakore JH. Male patients
with paranoid schizophrenia have greater ACTH and cortisol
secretion in response to metoclopramide-induced AVP release.
Psychoneuroendocrinology 30:431-437, 200

- 679 —



