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A 5 year Follow-up Study on the Relationship between Changes in Serum Lipids and Blood Pressure,
and Changes in Exercise Habits in Subjects 30 Years of Age

Toshihiko KISHIDA*!'- 2, Ryoichi INABA*? and Hirotoshi IWATA*?

*!Gifu-shi Public Health Center, Gifu
*2Department of Hygiene, Gifu University School of Medcine, Gifu

Abstract A 5 year follow-up study was conducted to investigate the relationships between %changes
in serum lipids and blood pressure and corresponding changes in exercise habits in the middle - aged . The
subjects were 152 males and 169 females who received a health check-up at 30-years-old during the period
between 1990 - 1992 and then at 35-years-old during the period between 1995 - 1997.

The results are as follows:

1. In multiple regression analysis , % A toriglyceroid (TG) and % A Al(atherogenic index) ratio were associated
significantly with changes in exercise habits in males (P<0.05) and % A high density lipoprotein cholesterol
(HDLC) was associated with changes in exercise habits in females (P<0.05). % ATG and % A HDLC were
affected by changes in exercise habits adjusted for BMI, smoking , and drinking. But changes in TC and blood
pressure were not affected by changes in exercise habits.

2. In males , % A TG was significantly lower in those subjects who started their exercise habit than in the no
exercise group and than in those within the ceased exercise group who ceased their exercise during the study
period(P<0.05). % A Al was significantly lower in the started exercise group than in the no exercise group. Also,
the continued exercise group had a signigicantly (P<0.05) lower % A Al as compared to the ceased exercise
group. In females , % A TG was significantly lower in the started exercise group than in the no exercise group
(P<0.05). % A HDLC was higher significantly in the continued exercise group than in the ceased exercise
group(P<0.05).

From the results obtained , it is recommended that the no exercise subjects should have exercise more than
once time per week and those with more than 1 time per week maintain their exercise habits.

exercise habit GEEE1E), serum lipids (fi%fE'E), blood pressure (IiL/E),
follow-up study GEFFFHZ)
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Exercise,smoking,drinking habits and physical characteristics of 152 males and 169 femaleswho were 30 years old at the start

Males Females
30yrs 35yrs 30yrs 35yrs
Variables Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Exercise 0.7 (1.2) 0.7 (1.4) 1.1 (2.0) 1.1 (1.9)
(times/week)
Smoking 11.9 (12.9) 11.2 (13.0) 1.1 (3.9) 1.3 (4.4)
(cigarettes/day)
Drinking
(times/week) 3.3 (3.0) 3.6 (3.0) 0.7 (1.4) 0.9 (1.9)
(g/day) 15.2 (19.5) 17.4 (20.7)* 1.5 (4.7) 2.2 (6.7)*
Height (cm) 169.5 (5.3) 156.2 (5.5)
Weight (kg) 63.6 (7.8) 65.6 (7.8)** 49.4 (6.2) 50.1 (6.6)**
BMI 22.1 (2.5) 22.8 (2.6)** 20.3 (2.6) 20.6 (2.8)**
TG (mg/dl) 114 (76) 131 (90)** 62 (24) 71 (34)**
TC (mg/dl) 191 (37) 195 (33) 184 (29) 195 (31)**
HDLC (mg/dl) 59 (13) 59 (14) 71 (12) 76 (15)**
Al 2.36 (1.02) 2.51 (1.18)* 1.67 (0.63) 1.68 (0.68)
SBP (mmHpg) 120 (11) 120 (12) 110 (10) 109 (11)
DBP (mmHg) 71 (8) 74 (13)* 66 (8) 66 (9)

*, P<0.05; **, P<0.01.

BMI, Body mass index (weight(kg)/height’(m)); TG,Triglyceroid; TC,Total cholesterol; HDLC, Heigh density lipoprotein cholesterol; Al, (TC-
HDLC)/HDLC ratio; SBP, Systolic blood pressure; DBP, diastolic blood pressure.

Table 2 Regression of changes in serum lipids and blood pressure for Syears on 9 independent variables in 152 males

(multiple regression analysis)

Independent Dependent Variables?
Variables %ATG %ATC % AHDLC % A Al % A SBP % A DBP
Initial value (30yr) -0.239* -0.451** -0.347** -0.147 -0.239** -0.581**
BMI (30yr) 0.025 0.106 -0.206** 0.064 0.207** 0.339**
Exercise (30yr) -0.161 -0.039 0.146 -0.168* -0.007 -0.070
Smoking (30yr) 0.055 -0.167* -0.092 0.117 0.014 -0.008
Drinking (30yr) -0.025 -0.124 0.088 -0.134 0.065 0.088
ABMI 0.281** 0.173* -0.163 0.289** 0.131 0.200*
A Exercise -0.169* 0.051 0.109 -0.162 -0.026 0.008
A Smoking 0.003 -0.185* -0.202** 0.055 0.002 -0.007
A Drinking -0.064 0.124 0.226** -0.164* -0.091 -0.150
R? 0.181** 0.300** 0.236** 0.191* 0.201** 0.373**

*P<0.05;**P<0.01.

% A, (35yr value - 30yr value) /30yr value X 100; A, 35yr value - 30yr value.
a Each value represents the standardized partial correlation coefficient.
R = Multiple correlation coefficient.
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Table 3 Regression of changes in serum lipids and blood pressure for Syears on 9 independent variables in 169 females ( multiple

regression analysis)

Independent Dependent Variables*
Variables %ATG %ATC % AHDLC % A Al % A SBP % A DBP
Initial value (30yr) -0.364** -0.428** -0.407** -0.309** -0.434** -0.502**
BMI (30yr) 0.117 0.193* -0.116 0.159 0.257** 0.254**
Exercise (30yr) -0.045 0.083 0.135 -0.004 0.087 -0.015
Smoking (30yr) 0.068 -0.021 0.100 -0.059 0.051 0.012
Drinking (30yr) 0.023 -0.003 -0.076 0.021 0.020 0.012
A BMI 0.153 0.155 -0.158 0.268** 0.211* 0.035
A Exercise -0.059 0.140 0.164* -0.071 0.050 0.014
A Smoking 0.131 0.068 -0.047 0.130 -0.019 -0.041
A Drinking -0.037 -0.092 -0.112 -0.224** -0.047 -0.071
R? 0.202* 0.221** 0.217** 0.220** 0.267** 0.303**

*, P <0.05** P<0.01

% A, (35yr value - 30yr value)/30yr value X 100; A, 35yr value - 30yr value.

* Each value represents the standardized partial correlation coefficient.
R = Multiple correlation coefficient.

Table 4 Relationship between changes in exercise and % A TG, % A HDLC, % A Al in 152 males and 169 females

Males Females
Exercise N Mean (SD) N Mean (SD)
None 76 37.9 (67.5) 78 22.1 (46.4)
Started 24 -135(28.7) T 25 59(337) T
%A TG Ceased 18 34.0 (73.4) % 34 14.9 (43.5)
Continued 34 16.2 (46.3) 32 27.6 (40.6)
F-4.122* F=2.986*
None 76 -1.0 (18.9) 78 12.0 (23.1)
Started 24 3.9 (18.4) 25 4.9 (16.8)
% A HDLC Ceased 18 1.3 (17.6) 34 1.0 (17.5)
Continued 34 8.2 (18.5) 32 132(21.2) [f
F = 2.443 F=3223*
None 76 14.0 (30.5) 78 0.8 (30.0)
Started 24 -2.6(234) T 25 10.8 (30.9)
%A Al Ceased 18 17.4 (40.5) 34 10.1 (40.0)
Continued 34 -1.5019.3) [f 32 -0.1(32.7)
F =3.886* F=2723

% A = As in Table 2.
F = F values for one-way analysis of variance.

None, Started, Ceased,and Continued = Subjects who had no exercise, and started, ceased, and continued it, during the period between 30 and 35 years

of age, respectively.
*P<0.05

T, %,/ Significantly differnt from None, Started, and Ceased,respectively at P<0.05.
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