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ABSTRACT

Background and Objectives : There is a seasonal variation in the incidence of diabetes mellitus and cardiovascular
disease. Insulin resistance is important in the development of both non-insulin dependent diabetes mellitus
(Type 11 DM) and cardiovascular disease. Hyperinsulinemia, induced by an insulin resistant state, causes the
development of a chronic inflammatory response in vascular structures, which is one of the main causes of
cardiovascular disease. There have been several studies on seasonal variation in insulin resistance. Therefore,
seasonal variation in insulin resistance were investigated to discover if any relationship existed. Subjects and
Methods : Korean people examined at a health care center were included. The subjects were divided into four
groups, according to the season, and a homeostasis model assessment index (HOMA) calculated, as an indicator
of insulin resistance, and compared between the groups. Results : Using the homeostasis model assessment, the
highest insulin resistance was observed during winter. Also, the body mass index and waist-hip ratio were highest
during winter. Conclusion : Compensating for other metabolic factors (age, gender, body mass index, waist-hip
ratio and season), insulin resistance was still found to be higher during winter. Seasonal variation in insulin
resistance can be associated with the incidence of DM or cardiovascular disease. Therefore, a prospective study
will be needed. (Korean Circulation J 2005;35:620—624)
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Mean =SD

Table 1. Characteristics of the study population
Male (37952) Female (22960) Total (60912)
42.08* 7.83
92.20£ 15.64 94.95% 16.34
7431274
1.74+0.83

7.30+2.68

12 olgelol adl ARHe +
=] =
lntste] ols Variable
=
Age 41.48+8.72
Glucose (mg/dL) 96.60%£ 17.13
Insulin (#U/mL) 7.50+ 2.76 .
1.78+0.88 1.65+0.73
T-chol (mg/dL) 209.42 £ 36.48 199.13+ 35.85 205.54 = 36.02
121.33£29.47 111.20%+29.18 117.52%+29.22
52.60E£ 11.65 59.20%=11.29 55.09=* 11.45
156.96 = 87.02 103.89+92.60 136.99 % 90.04
2258297 23.19%£295
(

HOMA

|15
(‘%}
BMI (kg/m?)
dL), TG: triglyceride (mg/dL), BMI: body mass index (kg/m?)

Helsio.
Z3}5t Homeostasis model( HOMA—IR)Z
H L olg] A x| ete] Aol A= ot
LDLc (mg/dL)
HDLc (mg/dL)
2449t 2.94

HOMA index: [fasting insulin (ulU/mL)*fasting glucose (mmol/L)]

22.5, Insulin: fasting insulin ( 2£U/mL), Glucose: fasting glucose (mg/

TG (mg/dL)
dL), T-chol: total cholesterol (mg/dIL), LDLc: low density lipoprotein
cholesterol (mg/dL), HDLc! high density lipoprotein cholesterol (mg/

dL) FE 0142 7.43+2.74 4 U/mLSA} 7.50+2.76 4 U/
oJ#} 7.30+2.68 xU/mL), HOMAZ}F 1.74+0.83(¢
. ZAAMF 136,99+ 90,04
v

s 1 , ==
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ALY A, sle-d
A, A= x| a1
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= .
mg/dL), & SY2HE 205,54 +36.02 mg/dL(gA} 209
ol 55 09+11.45 mg/dL(EAF 52.60+11,65 mg/dL, ©]
THTable 1)

mg/dL(EA} 121,33429.47 mg/dL, JA} 111,20+29.18
+2.95 kg/m

oy
X]— 1,78+0.88, oJA} 1.65+0.73)
mg/dL(EA}F 156,95+87.02 mg/dL, oJA} 103,89+92.60
42+36.48 mg/dL, JA} 199,13+35.85 mg/dL) LU= ]

s O
Z} 59.20+11,29 mg/dL), AWXZ Xl 117 52429 22
’ 2
A=

l%
Homeostasis
o2} 22.58 +2.97 kg/m”) 0]

(d
mg/dL), ARG 23.79+2.95 kg/m"(FA} 24,49+
oJ o
SRS v S o 8-2)3t
™(Table 2) logHOMA %t GA| A
EHp<0.05)
Table 3] WERY

= b,
Germany)l ©J3 2%
HAHA| 2= =4 (Immunoradiometric assay, Biosource,
Belgium) & St &t A
Atstol Pk
Homeostasis model assessment(HOMA) index:
[Fasting serum insulin(y U/mL) X fasting serum glu-
2.94 kg/m”
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Table 2. Mean account of metabolic variants and participants as season

Mean +=SD
Spring (14173) Summer (18872) Autumn (17700) Winter (10167) P

Age 42.76+8.74 40.51+ 7.84 40.00£ 8.15 45441 11.22 <0.001
Glucose (mg/dL) 92.53£ 17.13 94.52+ 15.64 93.57+93.57 97.88+ 21.74 <0.001
Insulin (£U/mL) 7.13£2.76 6.94+2.68 7.75£3.08 8.17£3.04

Loglnsulin 1.90+0.35 1.87£0.33 1.98£0.34 2.041+0.33 <0.001
HOMA 1.68 £ 0.78 1.62£0.77 1.79+0.83 1.96£0.93

LogHOMA 0.43+0.40 0.40+0.37 0.50+0.38 0.58%+0.40 <0.001
T-chol (mg/dL) 206.66 £ 36.48 205.94 + 35.85 205.15£ 35.98 203.90+ 37.58 <0.001
LDLc (mg/dL) 116.38+ 29.41 116.96+29.18 118.78+29.93 117.86 £ 30.97 <0.001
HDLc (mg/dL) 53.98+ 11.65 54.91=*11.29 55.44£ 11.78 56.35+12.06 <0.001
TG (mg/dL) 131.99 + 85.03 138.84+92.60 136.34+87.73 141.54 £ 93.70

LogTG 4.73+0.53 4.71%£0.53 4.76*0.52 4.7910.53 <0.001
BMI (kg/m?) 23.76£2.95 23.671t2.97 23.76£3.03 24.09£3.12 <0.001

HOMA index: [fasting insulin (ulU/mL)*fasting glucose (mmol/L)]/22.5, Insulin: fasting insulin (#U/mL), Glucose: fasting glucose
(mg/dL), T-chol: total cholesterol (mg/dIL), LDLc: low density lipoprotein cholesterol (mg/dL), HDLc: high density lipoprotein cholesterol

(mg/dL), TG: triglyceride (mg/dL), BMI: body mass index (kg/m?)

Table 3. Pearson’s correlation of logHOMA with other parameters

Pearson's coefficients P
Age 0.069 <0.001
Sex -0.074 <0.001
LDLc (mg/dL) 0.140 <0.001
HDLc (mg/dL) -0.162 <0.001
LogTG (mg/dL) 0.352 <0.001
BMI (kg/m?) 0.437 <0.001

HOMA index: [fasting insulin (ulU/mL)*fasting glucose (mmol/
1)]/22.5, LDLc! low density lipoprotein cholesterol (mg/dL),
HDLc: high density lipoprotein cholesterol (mg/dL), TG: trigly-
ceride (mg/dL), BMI: body mass index (kg/m?)
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Table 4. Multiple regression analysis for logHOMA as dependent
variable and season

B SE (B) p

Age -0.036 0.000 <0.001
Sex 0.137 0.003 <0.001
LDLc (mg/dL) 0.014 0.000 <0.001
HDLc (mg/dL) -0.039 0.000 <0.001
LogTG (mg/dL) 0.231 0.003 <0.001
BMI (kg/m?) 0.365 0.001 <0.001
Season (Spring) 0.035 0.004 <0.001

(Autumn) 0.108 0.004 <0.001

(Winter) 0.153 0.004 <0.001

Adjust for HDL-cholesterol, LDL-cholesterol, LogTriglyceride, BMI.
Season was adjusted by comparison for summer. B: regression co-
efficient, SE (B): standard error of regression coefficient. LDLc:
low density lipoprotein cholesterol (mg/dL), HDLc: high density
lipoprotein cholesterol (mg/dL), TG: triglyceride (mg/dL), BMI:
body mass index (kg/m?)
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