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Seasonal Variations of Serum Lipid Concentrations in Health Screened Population
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ABSTRACT

Background and Objectivesl] Significant seasonal variations have been found by several authors in serum
lipids. The aim of this study was to determine whethere there were seasonal variations in serum lipid
concentrations in Korean healthy population. Methods and Materials[] The subjects consisted of 20,819 men
and 10,248 women screenedbetween January in 1997 and December in 1997. We performed spectral analyses to
confirm whether there is seasonal variation in serum lipid levels. Results[] The monthly serum total cholesterol,
HDL cholesterol and LDL cholesterol levels were significantly higher in the period from September to December
with the peak in October (p<0.001, except, HDL cholesterol p<0.02), and by the seasonal analysis, these lipid
levels in autumn were significantly higher than those in spring and summer (p<0.001). Those patterns of
monthly and seasonal variations were similar in both men and women. Howevere triglycerides levels were
slightly different by the sex. In men, significantly increased triglycerides levels were found in the period from
August to December with the peak in September and those in autumn were the highest (p<0.025). In women,
serum triglycerides levels were significantly higher in the period from July to February with the peak in
December (p<0.04). Serum triglyceride levels in winter were higher compared with in spring and summer
(p<0.001). Additionally, we analysed the seasonal variations of serum lipid levels according to the body mass
index (BMI) and the age groups. In these analysis, there were also similar patterns of seasonal variations in
serum lipid levels (p<0.001). Conclusions[] Above results show that there were prominent seasonal
variations of serum lipid levels with higher in autumn and winter compared with those in spring and summer.
(Korean Circulation J 1998;28(7):1122-1130)
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Table 1. Characteristics and overall mean lipid concentrations in screened population

Total population Male Female

Number 31067 20819 10248
Age (year) 40.83+ 8.81 40.90+ 8.27 40.69+ 9.82
Height (cm) 165.45+ 8.03 169.60+ 5.57 157.01+ 5.12
Weight (kg) 64.14+ 10.48 68.33+ 9.08 55.64% 7.59
BMI (kg/m2) 24.38+ 3.16 24.82+ 2.98 23.47+ 3.31
BP (mmHg)

Systolic 122.39+ 15.07 125.63+ 13.98 115.79+ 15.04

Diastolic 80.73+ 10.58 83.23+ 9.42 75.64+ 10.97
T-chol (mg/dl) 190.22+ 36.00 192.35+ 35.62 185.89+ 36.38
LDL chol (mg/dl) 111.91+ 32.47 114.21+ 32.41 107.24+ 32.10
HDL chol (mg/dl) 53.58+ 12.78 50.54+ 11.27 59.77+ 13.42
Triglyceride (mg/dl) 123.58+ 80.87 137.95+ 84.73 94.38+ 63.02

BPO Blood pressure, BMIO Body mass index, T-choll Total cholesterol, LDL chold Low density lipoprotein cholesterol,

HDL cholO High denisity lipoprotein cholesterol Meant SE
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Table 2. Monthly mean lipid concentrations in men and women

Month Sex T-chol LDL chol HDL chol Triglyceride
1 M 185.43+ 33.39 108.53+ 30.92 49.05+ 10.88 139.21+ 90.89
F 186.26+ 37.81 108.68+ 33.60 56.45+ 13.00 105.62+ 75.19

2 M 187.25+ 34.62 111.50+ 31.27 49.50+ 11.31 131.19+ 77.08
F 183.28+ 34.43 106.05+ 31.20 57.55+ 12.63 98.40+ 71.33

3 M 182.21+ 31.26 107.51+ 28.59 49 .48+ 11.29 126.06+ 74.65
F 177.22+ 33.66 101.29+ 29.82 59.00+ 13.32 84.63+ 47.69

4 M 188.86+ 33.15 113.76% 30.23 49.80+ 11.12 126.53+ 80.75
F 180.16% 33.73 104.36= 30.88 58.76% 12.48 85.15+ 51.03

5 M 186.91+ 33.30 110.75+ 30.19 50.17+ 10.86 129.93+ 77.95
F 178.85+ 33.41 102.29+ 28.89 59.55+ 13.52 84.98+ 54.33

6 M 190.34+ 32.73 113.38+ 30.05 49.98+ 10.70 134.86% 79.75
F 183.21+ 33.18 106.20+ 29.61 59.43+ 12.59 87.89+ 48.47

7 M 187.22+ 33.60 109.81+ 31.01 50.53+ 10.63 134.37+ 83.11
F 180.91+ 34.77 102.80+ 29.94 58.80+ 12.69 96.52+ 76.18

8 M 190.10+ 34.34 111.33% 31.49 50.47+ 11.12 141.43% 91.26
F 183.11% 33.79 104.84+ 30.26 59.85¢ 12.97 92.06% 57.17

9 M 202.69+ 39.74 120.50+ 36.37 51.93+ 11.16 151.27+ 90.64
F 192.79+ 39.64 111.53+ 35.08 61.58+ 13.62 98.37% 67.65

10 M 204.65+ 37.34 123.90+ 34.33 51.61+ 12.59 145.70+ 86.48
F 193.31+ 37.94 111.93+ 33.29 62.29+ 15.06 95.41+ 60.60

11 M 201.18+ 36.99 120.98+ 34.03 51.01+ 11.68 145.91+ 88.80
F 196.45+ 38.29 114.07+ 34.83 61.73+ 14.02 103.22+ 73.53

12 M 197.65% 39.79 115.17+ 36.85 52.05+ 12.32 152.14% 90.57
F 194.85+ 39.01 113.78% 34.74 59.39+ 13.05 108.34+ 64.81

MO Male, FO Female, T-cholO Total cholesterol, LDL chold Low density lipoprotein cholesterol, HDL cholC High density

lipoprotein cholesterol, Mean+ SE
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LDL E3AHIE9 H3l(Figs. 3 and 4)
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Fig. 1. Monthly mean serum total cholesterol concen-
frations in men and women.
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Fig. 2. Seasonal mean serum total cholesterol conce-
nfrations in men and women. (solid lined overall mean
total cholesterol concentration, dashed lined mean
total cholesterol concentrations in men, dotted linel
mean total cholesterol concentrations in women)

Fig. 3. Monthly mean serum LDL cholesterol concentr-
ations in men and women.
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Fig. 4. Seasonal mean serum LDL cholesterol concent-
rations in men and women. (solid lined overall mean
LDL cholesterol concentration, dashed lined mean
LDL cholesterol concentrations in men, dotted lined
mean LDL cholesterol concentrations in women)
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S| 3} (Figs. 7 and 8)
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Fig. 5. Monthly mean serum HDL cholesterol concent-
rations in men and women.

Fig. 7. Monthly mean serum ftriglyceride cholesterol
concenfrations in men and women.
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Fig. 6. Seasonal mean serum HDL cholesterol concentr-
atfions in men and women. (solid linel overall mean
HDL cholesterol concentration, dashed line 0 mean
HDL cholesterol concentrations in men, dotted linel
mean HDL cholesterol concentrations in women)
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Fig. 8. Seasonal mean serum friglyceride cholesterol con-
centrations in men and women. (solid line overall mean
friglyceride cholesterol concentration, dashed lined mean
friglyceride cholesterol concentrations in men, dotted linel
mean triglyceride cholesterol concentrations in women)
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Fig. 9. Monthly mean body mass index
(BMI).

Table 3. Pearson correlation coefficients between lipids and several variables

T-chol LDL chol HDL chol Triglyceride

Age (year) 0.218* 0.124* —0.041* 0.143*
Weight (kg) 0.207* —0.079* —0.383* 0.356*
BMI (kg/m2) 0.266* —-0.023 -0.316* 0.348*
BP (mmHg)

Systolic 0.218* 0. 042* —0.138* 0.271*

Diastolic 0.217* 0.034* —0.153* 0.278*
Month 0.152* 0.129* 0.069* 0.070*

T- cholO Total cholestero, LDL cholO Low density lipoprotein cholesterol, HDL cholO High density lipoprotein
cholesterol, BMIO Body mass index, BPO Blood pressure, *0 p<0.001
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