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Table 1. BMI groups in their 20's of all 10,125 participants
BMI in 1989
Trend p? Total
<18.5 18.5-19.9 20.0-21.9 22.0-249  >25.0
Number of subjects 1,168 2,270 3,270 2,491 926 10,125
% 11.5 22.4 32.3 24.6 9.1 100.0
Age (yr) 24.1 242 24.6 9% 1 25.2 <0.001 24.6
Mean (SD) 2.7 (2.6) 2.7 (2.6) (2.6) 2.7
BMI in 2009 (kg/m?) 20.6 22.0 234 25.4 29,1 <0.001 23.8
Mean (SD) (2.0) (2.0) 2.2) (2.6) (4.0) 34
Weight change over 20 yr (kg) 8.5 7.8 7.1 6.3 e | <0.001 7.0
Mean (SD) (5.9) (5.8) (6.4) (7.4) (10.0) (6.9)
2: Based on analysis of variance. BMI: Body mass index. SD: Standard deviation.
Table 2. The impact of BMI in 1989 on hypertension and diabetes in 2009
BMI in 1989 Teend
N Total
<185 18.5-19.9 20.0-21.9 22.0-24.9 225.0 p
Hypertension
% of under medication 22 2.8 5.5 9.8 23.9 7.3
Age-adjusted OR (95% CI) ~ 0.81 (0.51-1.29)  1.00 1.95 (1.45-2.61)  3.43 (2.58-4.55)  9.90 (7.37-13.28)  <0.001
?g;‘l/toivé‘f)iﬁte'adj”md o 0.78 (0.49-123)  1.00  2.03 (1.51-2.72) 3.70 (2.78-4.93) 10.88 (8.06-14.69) <0.001
ool B 2 19000 mutlgar 454 128 186 253 46.8 205
under medication ’ ’ ’ ’ ’ ’
Age-adjusted OR (95% CI)  0.76 (0.61 -0.96)  1.00 1.52 (131-1.77) 221 (1.89-2.58)  5.74 (4.80-6.87)  <0.001
?ggi}:vcalr)iﬁ“e'adj“s‘ed ek 0.72 (0.57-0.91)  1.00 1.59 (1.37-1.86) 243 (2.08-2.84) 6.8 (5.65-822)  <0.001
Diabetes
% of under medication 0.3 0.7 1.3 3.4 15:7 2.9
Age-adjusted OR (95% CI) 046 (0.15-1.37)  1.00 1.70 (0.97-2.99) 434 (2.57-7.34) 22.79 (13.68-37.98) <0.001
e 045 (0.15-134) 100 172 (0.98-3.03) 439 (260-7.44) 2276 (13.60-38.10) <0.001
% of FPG > 126mg/d/ or
HbAlc (JDS) 6.1% or under 1.1 1.8 32 7.7 232 5.6
medication
Age-adjusted OR (95% CI)  0.63 (0.34-1.19)  1.00 1.79 (1.24-2.59) 438 (3.10-6.20) 15.77 (11.12-22.36) <0.001
Ml g et OR 061 (0.33-1.15 100 183 (127-2.65) 457 (323-647) 16.62 (11.67-23.67) <0.001

(95% CI)P

a: Based on logistic regression analysis. b: Adjusted for age in 1989 and body weight change 20 yr. ®: Adjusted for age in 1989 and body weight
change over 20 yr. OR: Odds ratio. Cl: 95% Confidence interval. BP: Blood pressure. FPG: Fasting plasma glucose. JDS: Japan Diabetes Society.

BMI: Body mass index.
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Table 3. The impact of BMI in 1989 on medical costs in 2009
BMI in 1989 Trend
5 Total
<18.5 18.5-19.9 20.0-21.9 22.0-24.9 >25.0 P
Outpatient medical costs
Consultation rate (%) 66.4 70.4 71.0 73.2 79.9 71.7
Age-adjusted OR (95% CI)  0.84 (0.72-0.97)  1.00 1.02 (0.90-1.15)  1.12 (099 -1.27)  1.63 (1.35-1.96) <0.001
Multivariate-adjusted OR 0.83 (0.71-0.97)  1.00 1.03 (0.91-1.15)  1.14 (1.00-1.30)  1.70 (1.41-2.06) <0.001
(95% CI)°
Costs per capita 793.1 (605.5— 1,196.6 (986.3— 1337.6 (1,139.4—  1,844.0 (1,533.0—  4,961.8 (3,6654—  <0.001 14986
(95% CI)be 1,038.8) 1,451.8) 1,570.2) 2,218.0) 6,716.6)
Total medical costs
Consultation rate (%) 66.5 70.4 71.0 739 79.9 71.7
Age-adjusted OR (95% CI) ~ 0.84 (0.72-0.98)  1.00 1.02 (0.90-1.14)  1.12 (0.98-1.27)  1.63 (1.35-1.96) <0.001
Multivariate-adjusted OR 0.83 (0.71-0.97)  1.00 1.02 (0.91-1.15)  1.14 (1.00-1.30)  1.70 (1.40 —2.05) <0.001

(95% CI)®

Costs per capita
(95% CI) be

818.7 (623.7-

1,074.6) 1,521.8)

12524 (1,030.7— 1,384.6 (1,177.9
~1,627.5)

1,933.5 (1,605.1
—2,329.1)

53115 (3,914.1
~7207.5)

<0.001 1,564.3

a: Based on logistic regression analysis or on analysis of covariance. : Adjusted for age in 1989 and body weight change over 20 yr.

¢: Cost was

calculated using log-transformed values. BMI: Body mass index. OR: Odds ratio. CI: 95% Confidence interval.
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(A) Hypertension at 2009 (BP 2140/90 mmHg or under medication)
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BMi at 1989

(B) Diabetes at 2009 { FPG 2126mg/dl or HbA1c {JDS) 26.1% or under medication)
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# <5 kg change
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BMI at 1989

(C) Theaverage of total medical costs at 2009
w5 kgloss |
® <5 kg change

# 5-10 kg gain
m >10 kg gain

20.0-21.9 22.0-24.9 225.0
BMi at 1989

Fig. 1. The impact of body weight change over 20 yr according
to BMI in 1989 on hypertension, diabetes and medical
costs in 2009.

p values were calculated based on logistic regression analysis
(A, B) or on analysis of covariance (C) and adjusted for age in
1989. The average costs were calculated using log-transformed
values. * p <0.05. ** p <0.01. *** p <0.001.

BP: Blood pressure, FPG: Fasting plasma glucose, JDS: Japan
Diabetes Society, BMI: Body mass index.
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Table 4. The impact of body weight change over 20 yr according to BMI in 1989 on hypertension and diabetes in 2009
Body weight change over 20 yr
. - Trend p? Total
>5 kg loss <5 kg change 5-10 kg gain >10 kg gain
Number of subjects
<18.5 3 346 371 448 1,168
18.5-19.9 6 762 767 735 2,270
20.0-21.9 51 1,202 1,077 940 3,270
22.0-24.9 112 1,037 690 652 2,491
>25.0 136 338 201 251 926
Age adjusted OR (95% CI) of hypertension (BP > 140/90 mmHg or under medication)
<18.5 8.66  (0.75-99.98) 1.00 1.68 (0.93-3.01) 2.86 (1.674.88)  <0.001
18.5-19.9 207  (0.24-18.02) 1.00 1.13 (0.80-1.58)  2.48 (1.82-3.37)  <0.001
20.0-21.9 1.10  (0.49-2.51) 1.00 1.55 (1.23-1.96) 2.79 (2.22-3.49)  <0.001
22.0-24.9 043  (0.23-0.82) 1.00 1.38 (1.10-1.74) 247 (1.97-3.10)  <0.001
>25.0 0.82  (0.54-1.25) 1.00 1.57 (1.10-2.25) 2.63 (1.86-3.70)  <0.001
Age adjusted OR (95% CI) of diabetes (FPG > 126 mg/d/ or HbAlc (JDS) > 6.1% or under medication
<18.5 0.00 1.00 0.23 (0.03-2.10) 1.57 (0.47-5.32) 0.32
18.5-19.9 0.00 1.00 0.93 (0.41-2.11) 1.55 (0.73-3.28) 0.22
20.0-21.9 326  (1.10-9.64) 1.00 0.90 (0.52-1.54) 2.11 (1.32-3.38) 0.01
22.0-24.9 093  (0.39-2.22) 1.00 1.54 (1.05-2.25) 2.36 (1.64-3.41)  <0.001
>25.0 0.75  (0.46-1.24) 1.00 0.92 (0.60-1.39) 1.19 (0.81-1.75) 0.22

2: Based on logistic regression analysis. OR: Odds ratio. CI: 95% Confidence interval. BP: Blood pressure. FPG: Fasting plasma

glucose. JDS: Japan Diabetes Society. BMI: Body mass index.
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Impact of Body Mass Index on Men in Their 20s and the Effects of Subsequent Changes
in Body Weight upon the Rates of Hypertension and Diabetes and Medical Costs in Their

40s

Yoko Haranaka!, Akiko TamakosHi? and Kazuyo TsusHITA3

! DENSO Health Insurance Society, 2-41 Shintomichou, Kariya, Aichi 448-0045, Japan
2 Department of Public Health, Aichi Medical University School of Medicine, Japan

3 Aichi Comprehensive Health Science Center, Japan

Abstract: Objective: To investigate the impact of body
mass index (BMI) of men in their 20s and the effects of
subsequent changes in body weight upon medication rates,
prevalence of hypertension and diabetes, and medical costs
in their 40s. Subjects and Methods: A total of 10,125 men
who were in their 20s in 1989 were recruited as subjects
and grouped according to their BMI and a combination of
BMI and increase in body weight over a 20-year period.
A logistic regression analysis was performed to evaluate
subsequent medication rates, prevalence of hypertension
and diabetes, and consultation rate. Analysis of covariance
was performed for mean medical costs on the basis of the
BMI value in their 20s. All data were adjusted for age in
1989 and changes in body weight over the subsequent 20
yr. Results: A mean increase of 7 kg in body weight was
observed over the 20-year period. Medication rates and
prevalence of hypertension and diabetes in the men in their
40s increased significantly in correlation with the BMI
values in their 20s (men with higher BMI showed higher
medication and symptom prevalence rates). The 25.0 or
higher BMI group showed a 6.81-fold higher prevalence of

hypertension and a 16.62-fold higher prevalence of diabetes
than the 18.5-19.9 BMI group. Similarly, men with higher
BMI values in their 20s incurred greater outpatient and total
medical costs in their 40s. The mean total medical costs
in 2009 of men in the 18.5 or lower BMI group in their
20s was 818.7 yen and that for men in the 25.0 or higher
BMI group was 5,311.5 yen. Furthermore, men in their 40s
showed increased risk of hypertension and diabetes, if their
body weight increased by 10 kg or more in the subsequent
20 yr, even when they had BMI values between 20.0 and
24.9 in their 20s. Discussion: Men with high BMI values
in their 20s showed higher prevalence of hypertension and
diabetes and incurred greater medical costs in their 40s.
Even men with a BMI of less than 25.0 in their 20s, showed
increases in the prevalence of hypertension and diabetes
which were dependent on their weight gain in the subse-
quent years. Healthcare activities in Japanese corporations
based on lifetime employment should promote anti-obesity
strategies among young employees and help not only those
employees who are obese but also those who are not con-
trolling their weight.

(San Ei Shi 2012, 54: 141-149)
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