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Table 5 Qdds ratios (ORs) with 95% confidence intervals (Cls) for having hypercholesterolaemia (LDL 2 160 mg/dl, 4.13 mmol/D

Men Women
Underweight  Normal Querweight  Obesity Underweight  Normal Overweight Obesity
OR OR OR OR OR OR OR OR
Age (95% CI} (95% CI) (95% CI) (95% C1) (95% CI) (95% CI) (95% CI) (95% CI)
20--29 0.25 1.00 3.21 6.10 0.66 1.00 3.93 8.52
(0.15-0.44) (reference) (2.80-3.68)  (5.07-7.33) (0.50-0.87) (reference) (3.01-5.12) (6.15-11.79)
30-39 0.84 3.04 6.26 8.11 1.10 1.83 6.23 9.04
(0.63-1.12) (2.76-3.34) (5.68-6.91) 7.14-9.22) {0.88-1.37) (1.58-2.12) (5.24-7.41) (7.16-11.39)
40-49 1.42 4.58 7.32 7.99 2.52 4.83 10.31 13.19
(1.13-1.77) (4.17-5.02) (6.66-8.04) (7.04-9.08) (2.10-3.03) (4.24-5.52) (8.97-11.86) (11.12-15.65)
50-59 1.99 5.06 6.95 7.36 8.45 16.46 23.03 22.66
(1.65-2.39)  (4.62-5.54) (6.32-7.64)  (6.35-8.52) (7.25-9.84)  (14.46-18.73)  (20.17-26.28)  (19.37-26.51)
60-69 1.64 4.25 512 5.11 8.41 17.52 20.97 17.07
(1.27-2.11) (3.87-4.68)  (4.63-5.67) (4.13-6.31) (7.07-9.99) (15.38-19.95)  (18.36-23.96)  (14.45-20.16)
70-79 1.62 3.10 4.28 4.56 6.68 12.30 14.21 13.48
(1.24-2.12) (2.79-3.44)  (3.79-4.83)  (3.23-6.44) (5.48-8.15) (10.77-14.05)  (12.36-16.33)  (11.04-16.46)
80 0.69 2.43 3.29 8.32 4.04 8.93 11.59 12.20
(0.37-1.30)  (2.06-2.87) (2.52-4.30) (3.64-19.03) (2.84-5.75)  (7.63-10.45) (9.56-14.05) (7.81-19.19)
20-29 0.25 1.00 3.21 6,10 0.66 1.00 3.93 8.52
(0.15-0.44) (reference) (2.80-3.68)  (5.07-7.33) (0.50-0.87) {(reference) (3.01-5.12) (6.15-11.79)
30-39 0.28 1.00 2.06 2.67 0.60 1.00 3.41 4.95
{0.21-0.37) (reference) (1.95-2.18)  (2.42-2.9%) (0.50-0.73) {reference) (2.97-3.91) (4.02-6.08)
40-49 0.31 1.00 1.60 1.75 0.52 1.00 2.13 273
(0.25-0.38) (reference) (1.53-1.67)  {1.59-1.92) {0.46-0.60) (reference) {(2.00-2.28) (2.42-3.08)
50-59 0.39 1.00 1.37 1.45 0.51 1.00 1.40 1.38
(0.33~0.46) (reference) (1.32-1.43)  (1.29-1.64) (0.47-0.56) (reference) (1.34-1.46) (1.25-1.51)
6069 0.39 1.00 1.20 1.20 0.48 1.00 1.20 0.97
(0.30-0.49) {reference) (1.13-1.28)  (0.99-1.46) (0.43-0.54) (reference) (1.14-1.25) (0.87-1.09)
70-79 0.52 1.00 1.38 1.47 0.54 1.00 1.16 1.10
(0.41-0.68) (reference) (1.25-1.53)  (1.05~2.06) (0.47-0.64) (reference) (1.08-1.24) (0.94-1.28)
80+ 0.28 1.00 1.35 3.42 0.45 1.00 1.30 1.37
(0.15-0.54) (reference} (1.02-1.81)  (1.49-7.88) (0.32-0.64) {reference) (1.09-1.54) (0.88-2.13)

ORs with 95% Cls in the upper side were calculated using the model with normal weight subjecrs aged 20~29 years as the reference. The analyses were repeated

separately for age groups, and ORs with 95% Cls in the lower side were calculated using the model with normal weight subjects of the same ages as the reference.

Moreover, the regression coefficients became lower in older
age groups until 60 years of age in both men and women.
This result was consistent wich the result of multiple logistic
regression analysis regarding the risk of having hypercholes-
terolaemia. The impact of BMI on T-C and LDL-C levels
may be greater in younger people. Despite the limitation of
cross-sectional study, it is worth pointing out that the
increased BMI could attribute to the greater part of increased
T-C and LDL-C in younger people. Men aged under 40 years
and women aged under 50 years had lower prevalence of
hypercholesterolaemia bur greater impact of BMI on T-C
and LDL-C levels than men aged 40-69 years and women
aged 50-69 years. Weight reduction should be more strongly
recommended to younger people, especially men aged under
40 years and women aged under 50 years, to prevent devel-
oping hypercholesterolacmia. On the other hand, older

people are more likely to be exposed to comorbidity and
menopause. These factors can be a cause of increasing cho-
lesterol levels (1). Drug therapy should effectively be used o
improve their hypercholesterolaemia. Even though the impace
of BMI on cholesterol levels is smaller in older people, treat-
ment of overweight and obesity should be recommended to
reduce their risk of cardiovascular disease.

Compared with previous studies on the relationship berween
age, sex, BMI and cholesterol (13,14), elderly people aged
70 years or older were included in this study. The regression
cocfficients showed 2 tendency to increase with age after
70 years of age. The age groups of 70-79 and 80+ years had
lower cholesterol levels and higher prevalence of underweighe
than middle-aged groups. The increased regression coefficients
of the age groups of 70~79 and 80-+ years scem to reflect the
low cholesterol levels in the underweight subjects rather than
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the high cholesterol levels in the overweight and obesity sub-
jects. Low cholesterol may be associated with poor health status
and future decline in functional performance in elderly people
(23-25). A longitudinal swdy suggested that increase of
non-HDL-C may be beneficial to elderly people withour car-
diovascular disease (26). Ar least underweight elderly people
should be recommended to gain weight to maintain a desirable
cholesterol level.

This study had the following possible limitations. Firstly, the
study subjects consisted of participanes in health examination.
Patients with an advanced disease were excluded because they
had few opportunities to receive a health examination in com-
munity or worksite. However, the objective of this study was to
examine the effects of age and sex on the relation between BMI
and cholesterol in community-living population. Indeed the
findings of this study should be generalised carefully, bur they
may be applicable to at least community-living population.
Secondly, some confounding factors were not adjusted exactly.
Thyroid disease, nephrotic syndrome and liver disease lead to
secondary dyslipidaemia (1). Lifestyle habits contribute to chan-
ging cholesterol levels (1,4,11,27,28). The relation between
BMI and cholesterol is likely to be affected by underlying disease
and lifestyle habits to some extent. Finally, the cross-sectional
design makes it difficult to determine the causal relation
between BMI and cholesterol. Furcher studies may be required
w0 address the question what extent of increased cholesterol is
auributable to increased BMI in a follow-up design.

Despite these limitations, a main advantage of this study is
the large number of study subjects with a wide age range.
Japanese population has lower cholesterol levels and lower pre-
valence of overweight and obesity, and correspondingly lower
incidence of coronary heart disease than western population
(4,11). Generally speaking, it is uncertain whether the findings
in western population are applicable to Japanese population.
The findings of this study provide valuable informartion on the
relation between BMI and cholesterol in Japanese population.

CONCLUSION

Analysis of the 2001 health examination dara revealed signifi-
cant effects of age and sex on the relation berween BMI and
cholesterol. The impact of BMI on cholesterol levels was esti-
mated greater in men than in women in all age groups, and
greater in younger age groups in both men and women. Weight
reduction should be more strongly recommended to younger
people, especially men aged under 40 years and women aged
under 50 years, to prevent developing hypercholesterolaemia.
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