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Eating Fast Leads to Obesity: Findings Based on Self-administered Questionnaires
among Middle-aged Japanese Men and Women

BBAACCKKGGRROOUUNNDD:: Few epidemiologic studies have examined the association between the rate of eating
and obesity. In this study, we cross-sectionally examined the association of the self-reported rate of
eating with current Body Mass Index (BMI), and BMI-change from 20 years of age to the current age.
MMEETTHHOODDSS:: Subjects were 3737 male (mean age ± standard deviation and mean BMI ± standard
deviation: 48.2 ± 7.1 years and 23.3 ± 2.7 kg/m2) and 1005 female (46.3 ± 7.0 years and 21.8 ± 2.8
kg/m2) Japanese civil servants. We measured self-reported categorical rate of eating, current BMI, BMI
at age 20, and BMI-change from age 20. Energy intake was assessed over a 1-month period with a
brief-type diet history questionnaire.
RREESSUULLTTSS:: The multiple regression analysis in which the current BMI was regressed by categorical rate
of eating, energy intake, age, and lifestyle factors showed that current BMI steadily increased by -0.99,
-0.67, 0.81, and 1.47 kg/m2 along with the progress of categorical rate of eating from the 'medium'
group to 'very slow', 'relatively slow', 'relatively fast', and 'very fast' groups, respectively, in men. In
women, the corresponding values were -1.06, -0.35, 0.50, and 1.34 kg/m2. When the BMI increment
from age 20 to current age was regressed in the same manner, the increment was -0.63, -0.34, 0.57,
and 1.05 kg/m2 in men and -0.71, -0.32, 0.34, and 1.14 kg/m2 in women, respectively. Additionally, both
BMI at age 20 and current height were positively associated with rate of eating.
CCOONNCCLLUUSSIIOONNSS:: Our results among middle-aged men and women suggest that eating fast would lead
to obesity.
J Epidemiol 2006; 16:117 -124.
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Obesity is an epidemic in much of the developed world, for exam-
ple in the United States, with 20% of males and 25% of females
now classified as obese (Body Mass Index (BMI) ≥ 30.0 kg/m2).1

On the other hand, in Japan, the prevalence of preobese (BMI:

25.0-29.9 kg/m2) and obese (BMI ≥ 30.0 kg/m2) men increased
from 14.5% and 0.8%, respectively, in the time-period 1976-80 to
20.5% and 2.01% during 1991-95, and obesity has increased
gradually among Japanese people, who are generally shorter and
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slow', 'relatively slow', 'medium', 'relatively fast', and 'very fast' to
the question: 'How fast is your rate of eating?'. Energy intake
(kcal/day) was calculated from the data obtained from BDHQ
using the ad-hoc program developed for nutrient calculation of
BDHQ.

Weight and height were measured under a fasting state to the
nearest 0.1 kg and 0.1 cm, respectively, with subjects wearing
light clothing and no shoes. BMI was calculated as weight in kilo-
grams divided by the square of height in meters. Weight at age 20
was obtained from the following open-ended question: 'What was
your usual weight at age 20 years?' BMI at age 20 was also com-
puted as the weight at age 20 in kilograms divided by the current
height measured in square meters. Furthermore, we calculated the
BMI-change (kg/m2) by subtracting the BMI at age 20 from the
current BMI.

We excluded subjects with missing values or subjects with a
medical history of cancer, and all variables used in this analysis
were obtained from 3737 males and 1005 females. Additionally,
we performed the same analysis among only non-diabetics (3433
men and 963 women) to eliminate the effect of diabetic medica-
tion by excluding subjects with a medical history of diabetes.

All subjects signed an informed consent statement, and this
study was approved by the Ethics Committee of Nagoya
University Graduate School of Medicine, Nagoya, Japan.

Statistical Analysis
All analyses were performed separately for each sex. One-way
analysis of variance with polynomial contrast in the SPSS® statis-
tical package was used to evaluate the statistical differences in the
rate of eating categories. A polynomial contrast subcommand
estimated the linear trends across all categories. The differences
in the proportion of answers for categorical variables across the
rate of eating categories were assessed by chi-squared test.

To estimate the contribution of the rate of eating to current
BMI, we calculated partial regression coefficients and 95% confi-
dence intervals for the rate of eating by multiple regression analy-
sis with the current BMI as a dependent variable. The partial
regression coefficients for the respective categories expressing the
rate of eating, which were dummy variables with 'medium' as the
reference, were estimated in three models; Model 1: adjusted for
age; Model 2: adjusted for age and energy intake; Model 3:
adjusted for age, energy intake, smoking status (never, former,
current: dummy variables), the frequency of alcohol consumption
per week (continuous), and regular exercise (one day or more per
month with the total exercise time of 60 minutes or more per
month: Yes or No). Furthermore, we performed multiple regres-
sion analysis treating BMI-change as a dependent variable. The
partial regression coefficients for the categorical rate of eating
were estimated in four models; Model 1: adjusted for age; Model
2: adjusted for age and BMI at age 20 (continuous); Model 3:
adjusted for variables in Model 2 plus energy intake; Model 4:
adjusted for variables in Model 3 plus smoking status, the fre-
quency of alcohol consumption per week and regular exercise.
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leaner than occidentals.2 Obesity is currently a major contributor
to a range of metabolic disorders responsible for much of the
morbidity and mortality that burden Japanese society as well as
other developed countries.3,4 The majority of well-designed large
epidemiologic studies in Japan have shown that obesity, as indi-
cated by a high BMI, is associated with an increased risk of dia-
betes mellitus, hypertension, and coronary heart disease, and con-
sequently with increased mortality rates.5,6,7 Therefore, it is impor-
tant to understand more about this problem and to provide mea-
sures that will lead to both the prevention and correction of obesi-
ty.

Eating behaviors, particularly the rate of eating, have long been
of interest as one of the factors which contribute to the develop-
ment of obesity.8 Although several studies have explored potential
associations, the results have been inconsistent.9-18 To our knowl-
edge, most previous studies on the rate of eating have compared it
between obese and non-obese subjects14 or have observed weight
change caused by decreasing the rate of eating among obese sub-
jects.13 Also, study subjects were children,11,14,15teenagers,8,16 adults
with severe obesity,13,17 or those with metabolic disorders includ-
ing diabetes and dyslipidemia.12 Few studies have examined the
association between the rate of eating and obesity epidemiologi-
cally in substantially healthy middle-aged adults.18 One aim of this
study is to obtain more knowledge about the association of the
rate of eating with current BMI in Japanese healthy males and
females of middle age. 

It is not known when the rate of eating is acquired as an eating
behavior in life. A person who had rapid eating behavior in child-
hood may continue to eat rapidly through adulthood. Spiegel et al.
reported that it was difficult to maintain a slower rate of eating in
the behavioral treatment of obesity.13 On the basis of the hypothe-
sis that individuals keep their rate of eating for a long time, we
also examined the relationship between the rate of eating and
BMI at age 20 years, BMI-change from age 20 to current age, and
height that would be affected by nutritional condition till puberty.
We propose that the rate of eating is a potentially significant key
factor among eating behaviors in obesity prevention strategy and
public health practice.

METHODS

Study Population and Questionnaire
A survey was conducted for civil servants in Aichi Prefecture,
central Japan in 2002. The participants consisted of 5179 male
and 1472 female workers aged 35-69 years. The survey included
a self-administered questionnaire, a physical examination includ-
ing height and weight, and collection of fasting blood samples.
The questionnaire consisted of two parts. The first part addressed
lifestyle characteristics, such as physical activity, smoking status,
and alcohol drinking habits. The second part included a brief-type
diet history questionnaire (BDHQ)19 that required recall of dietary
habits over 1 month. The rate of eating was self-reported by an
answer chosen from five qualitative categories, that is, 'very
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examined, the BMI-change gradually increased along with the
increase in the rate of eating by -0.63, -0.34, 0.57, and 1.05 kg/m2

in 'very slow', 'relatively slow', 'relatively fast', and 'very fast'-
groups, respectively, against the 'medium' group in men. In
women, the corresponding values were -0.71, -0.32, 0.34, and
1.14 kg/m2, respectively.

Additionally, we performed the same analysis among only non-
diabetics (3433 men, 963 women) to eliminate the effect of dia-
betic medication. The same associations as above were observed
in non-diabetics (Table 5).

DISCUSSION

We showed a positive association between the self-reported rate
of eating and current BMI among healthy adult men and women.
Moreover, we demonstrated for the first time that the rate of eat-
ing was positively associated with BMI at age 20, long-term BMI
change from age 20, and height. Our results include some impli-
cations about the development of obesity and its prevention.

In our study, current BMI steadily increased along with the
increase in the rate of eating in agreement with the previous
results,11,13,14,16,18and the positive association was independent of
energy intake. Although most of the previous studies reporting the
same association did not consider the energy intake of the subject,
only one study concerning the teenaged female college students
majoring in dietetic courses by Sasaki et al. reported that after
adjusting for energy intake, the mean BMI was higher by 0.5, 1.0,
1.5, and 2.2 kg/m2 in the 'relatively slow', 'medium', 'relatively
fast', and 'very fast' groups, respectively, compared with the 'very
slow' group in the rate of eating.16 Our results were obtained from
male and female middle-aged workers, and therefore, may add
information to generalize the theory that eating fast leads to obesi-
ty.

To our knowledge, this is the first study that examined the asso-
ciation between the current rate of eating, and both the BMI at 20
years of age and the BMI-change from age 20 to the current age.
Both BMI at age 20 and the BMI-change gradually increased
along with the increase in the current rate of eating. These results
give rise to two implications. One is that the person with excess
BMI at age 20 or excess BMI gain from age 20 would conse-
quently have fast eating behavior even after middle age. The other
is that persons would maintain the fast eating behavior from age
20 or much younger, possibly even from childhood. Many studies
report that fast eating was associated with overweight even in
childhood.11,14 We also observed the positive association between
the rate of eating in adulthood and height. Height is affected by
nutrition status in the early years of life and usually stops increas-
ing after puberty. Thus, the positive association may have reflect-
ed the larger growing of fast eater before adulthood. When these
results are taken together, it can be surmised that an eating behav-
ior such as fast eating acquired in childhood may be maintained
up to and during adulthood.

One mechanism underlying the relationship between the rate of
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All statistical analysis was performed with the SPSS® statistical
package for Windows version 11.5. All reported p-values were
two-sided and a p-value of less than 0.05 was considered statisti-
cally significant.

RESULTS

The means (standard deviations) of age and current BMI were
48.2 (7.0) years and 23.3 kg/m2, respectively, in men, and 46.3
(7.1) years and 21.8 kg/m2 in women.

Table 1 shows the anthropometric indices, lifestyle factors and
energy intake per day by the rate of eating. The distribution of the
rate of eating differed significantly between men and women
(p=0.001). The category occupied by the largest number was 'rel-
atively fast' (1400/3737, 37.5%) in men and 'medium' (425/1005,
42.3%) in women. In men, the mean age became younger as the
categorical rate of eating became faster, but this was not true for
women. The associations of the rate of eating with anthropometric
indices were similar in men and women except the association
with body height. Current weight and BMI increased significantly
along with the increase in the rate of eating. Current height also
showed a significant increasing relationship with the increase in
the rate of eating only in men, and this relationship was similar
also in women though not significant. Both weight and BMI at
age 20 also showed the increasing trend. In addition, BMI-change
from age 20 to the current age showed the increasing trend across
the rate of eating categories. Energy intake per day also increased
significantly with the increase in the rate of eating in men.

Table 2 shows partial regression coefficients by multiple linear
regression analysis in which current BMI was used as the depen-
dent variable. The categories expressing the rate of eating were
significantly and positively associated with current BMI indepen-
dent of daily energy intake both in men and women. In the fully
adjusted model, current BMI steadily increased along with the
increase in the categorical rate of eating by an increment of -0.99,
-0.67, 0.81, and 1.47 kg/m2 in 'very slow', 'relatively slow', 'rela-
tively fast', and 'very fast' groups, respectively, against the 'medi-
um' group in men. In women, the corresponding values were -
1.06, -0.35, 0.50, and 1.34 kg/m2, respectively.

The multiple regression analysis in which the BMI at age 20
was regressed by categorical rate of eating, energy intake, age,
and lifestyle factors showed that BMI at age 20 gradually
increased by -0.59, -0.54, 0.39, and 0.69 kg/m2 in 'very slow', 'rel-
atively slow', 'relatively fast', and 'very fast' groups, respectively,
against the 'medium' group in men (Table 3). In women, the cor-
responding values were -0.80, -0.06, 0.38, and 0.47 kg/m2, respec-
tively.

The partial regression coefficients by multiple linear regression
analysis in which BMI-change from age 20 to the current age was
used as the dependent variable are shown in Table 4. The associa-
tion between the rate of eating and BMI-change was similar to
that between the rate of eating and current BMI. After full adjust-
ment for energy intake, BMI at age 20, age and lifestyle factors
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n (%)
Age (year)*

Current body height (cm)*

Current body weight (kg)*

Current BMI (kg/m2)*

Weight at age 20 (kg)*

BMI at age 20 (kg/m2)*

BMI-change (kg/m2)*

Physical activity
≥ 60 min/month
< 60 min/month

Smoking status
Current smoker 
Former smoker
Never smoker

Alcohol drinking habit (times/week)*

Energy intake (1000 kcal/day)*

n (%)
Age (year)*

Current body height (cm)*

Current body weight (kg)*

Current BMI (kg/m2)*

Weight at age 20 (kg)*

BMI at age 20 (kg/m2)*

BMI-change (kg/m2)*

Physical activity
≥ 60 min/month
< 60 min/month

Smoking status
Current smoker 
Former smoker
Never smoker

Alcohol drinking habit (times/week)*

Energy intake (1000 kcal/day)*

Eating Fast and Obesity

Table 1. Anthropometric indices, lifestyle factors and energy intake per day by rate of eating.
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Very slow

63 (1.7)
49.3±7.3

167.7±5.5

61.5±8.3

21.8±2.5

55.8±6.3

19.8±2.0

2.0±2.0

39 (61.9)
24 (38.1)

26 (41.3)
12 (19.0)
25 (39.7)

4.0±2.9

2.09±0.62

19 (1.9)
46.3±6.4

155.7±4.5

50.1±5.8

20.6±1.9

47.3±4.5

19.5±1.4

1.1±2.3

8 (42.1)
11 (57.9)

3 (15.8)
2 (10.5)

14 (73.7)

2.2±2.5

1.78±0.52

Relatively
slow

395 (10.6)
48.8±7.3

168.1±6.0

62.7±8.1

22.2±2.5

56.1±6.1

19.8±1.7

2.3±2.2

236 (59.7)
159 (40.3)

129 (32.7)
105 (26.6)
161 (40.8)

3.8±2.9

2.08±0.60

116 (11.5)
47.0±7.9

155.3±5.7

51.1±6.2

21.2±2.5

48.5±5.4

20.1±2.1

1.1±2.6

54 (46.6)
62 (53.4)

8 (6.9)
8 (6.9)

100 (86.2)

2.0±2.6

1.57±0.49

Medium

1383 (37.0)
48.5±7.2

168.3±5.6

64.8±8.6

22.8±2.6

57.8±6.9

20.4±2.1

2.4±2.3

843 (61.0)
540 (39.0)

483 (34.9)
397 (28.7)
503 (36.4)

3.9±2.9

2.10±0.63

425 (42.3)
46.0±7.0

156.6±5.3

52.8±6.6

21.5±2.6

49.5±5.6

20.2±2.1

1.3±2.7

192 (45.2)
233 (54.8)

23 (5.4)
16 (3.8)

386 (90.8)

1.6±2.3

1.70±0.55

Relatively
fast

1400 (37.5)
47.9±7.0

169.0±5.6

67.7±8.7

23.7±2.7

59.5±7.8

20.8±2.4

2.9±2.5

805 (57.5)
595 (42.5)

497 (35.5)
407 (29.1)
496 (35.4)

3.8±2.8

2.15±0.68

353 (35.1)
46.2±7.0

156.1±5.4

53.7±7.7

22.0±2.9

50.2±6.8

20.6±2.3

1.5±3.0

158 (44.8)
195 (55.2)

29 (8.2)
17 (4.8)

307 (87.0)

2.0±2.5

1.62±0.49

Very fast

496 (13.3)
47.2±7.0

169.5±5.6

70.1±9.4

24.4±2.9

60.8±8.6

21.1±2.7

3.3±2.8

267 (53.8)
229 (46.2)

192 (38.7)
144 (29.0)
160 (32.3)

3.6±2.9

2.24±0.77

92 (9.2)
46.5±6.9

156.8±5.8

56.5±7.9

23.0±3.1

50.9±7.1

20.7±2.5

2.3±3.1

39 (42.4)
53 (57.6)

10 (10.9)
5 (5.4)

77 (83.7)

1.9±2.6

1.78±0.78

P-value

0.01†

<0.001†

<0.001†

<0.001†

<0.001†

<0.001†

<0.001†

0.06‡

0.23‡

0.23†

<0.001†

0.72†

0.22†

<0.001†

<0.001†

0.01†

0.01†

0.04†

0.98‡

0.23‡

0.15†

0.01†

Trend p

0.03

0.01

<0.001

<0.001

<0.001

<0.001

<0.001

0.34

0.04

0.89

0.31

<0.001

<0.001

0.01

0.01

0.07

0.60 

0.91

Men (n=3737)

Women (n=1005)

Rate of eating categories

* : mean ± standard deviation
†: one way analyses of variance
‡: chi-square test
BMI : body mass index
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Table 2. Partial regression coefficients (95% confidence intervals) by multiple linear regression analysis against 
current body mass index.
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Independent variables

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

Energy intake (1000 kcal/day)

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

Energy intake (1000 kcal/day)

Model 1＊

-1.01 (-1.69, -0.34)
-0.68 (-0.97, -0.38)
0.00 (reference)
0.83 (0.63, 1.03)
1.55 (1.28, 1.82)

–

-0.93 (-2.16, 0.30)
-0.39 (-0.94, 0.16)
0.00 (reference)
0.48 (0.10, 0.85)
1.42 (0.81, 2.02)

–

Model 2＊

-1.01 (-1.68, -0.34)
-0.97 (-0.97, -0.37)
0.00 (reference)
0.81 (0.61, 1.01)
1.49 (1.22, 1.76)
0.39 (0.26, 0.51)

-0.96 (-2.19, 0.27)
-0.34 (-0.89, 0.21)
0.00 (reference)
0.51 (0.13, 0.89)
1.39 (0.78, 1.99)
0.39 (0.09, 0.69)

Model 3†

-0.99 (-1.66, -0.32)
-0.67 (-0.97, -0.37)
0.00 (reference)
0.81 (0.61, 1.00)
1.47 (1.20, 1.75)
0.41 (0.29, 0.54)

-1.06 (-2.29, 0.17)
-0.35 (-0.90, 0.20)
0.00 (reference)
0.50 (0.13, 0.88)
1.34 (0.74, 1.94)
0.43 (0.12, 0.73)

Men (n=3737)

Women (n=1005)

＊: adjusted for age
†: adjusted for age, smoking status, physical activity, and alcohol drinking habit
– : not included

Table 3. Partial regression coefficients (95% confidence intervals) by multiple linear regression analysis against 
body mass index at 20 years of age.

Independent variables

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

Energy intake (1000 kcal/day)

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

Energy intake (1000 kcal/day)

Model 1＊

-0.57 (-1.14, -0.01)
-0.55 (-0.80, -0.30)
0.00 (reference)
0.40 (0.23, 0.57)
0.72 (0.49, 0.95)

–

-0.70 (-1.71, 0.32)
-0.07 (-0.52, 0.38)
0.00 (reference)
0.38 (0.07, 0.69)
0.52 (0.03, 1.02)

–

Model 2＊

-0.57 (-1.14, -0.01)
-0.55 (-0.80, -0.30)
0.00 (reference)
0.39 (0.22, 0.55)
0.69 (0.46, 0.92)
0.20 (0.09, 0.30)

-0.70 (-1.71, 0.31)
-0.06 (-0.52, 0.39)
0.00 (reference)
0.39 (0.08, 0.70)
0.52 (0.02, 1.02)
0.06 (-0.19, 0.31)

Model 3†

-0.59 (-1.15, -0.03)
-0.54 (-0.79, -0.29)
0.00 (reference)
0.39 (0.23, 0.56)
0.69 (0.46, 0.92)
0.20 (0.10, 0.31)

-0.80 (-1.81, 0.21)
-0.06 (-0.51, 0.39)
0.00 (reference)
0.38 (0.07, 0.69)
0.47 (-0.03, 0.96)
0.10 (-0.15, 0.35)

Men (n=3737)

Women (n=1005)

＊: adjusted for age
†: adjusted for age, smoking status, physical activity, and alcohol drinking habit
– : not included
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Table 4. Partial regression coefficients (95% confidence intervals) by multiple linear regression analysis against body mass index (BMI) 
change from 20 years of age.

Independent variables

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

BMI at age 20 years (kg/m2)
Energy intake (1000 kcal/day)

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

BMI at age 20 years (kg/m2)
Energy intake (1000 kcal/day)

Model 1＊

-0.44 (-1.06, 0.18)
-0.13 (-0.40, 0.15)
0.00 (reference)
0.43 (0.25, 0.62)
0.83 (0.58, 1.08)

–
–

-0.23 (-1.51, 1.04)
-0.32 (-0.89, 0.25)
0.00 (reference)
0.09 (-0.30, 0.49)
0.89 (0.27, 1.52)

–
–

Model 2＊

-0.66 (-1.24, -0.09)
-0.34 (-0.60, -0.08)
0.00 (reference)
0.59 (0.42, 0.76)
1.11 (0.88, 1.35)

-0.39 (-0.42, -0.36)
–

-0.62 (-1.77, 0.53)
-0.36 (-0.87, 0.15)
0.00 (reference)
0.31 (-0.05, 0.66)
1.18 (0.62, 1.75)

-0.56 (-0.63, -0.49)
–

Model 3＊

-0.67 (-1.24, -0.09)
-0.34 (-0.59, -0.08)
0.00 (reference)
0.58 (0.41, 0.75)
1.07 (0.84, 1.31)

-0.39 (-0.43, -0.36)
0.27 (0.16, 0.38)

-0.65 (-1.80, 0.49)
-0.31 (-0.83, 0.20)
0.00 (reference)
0.34 (-0.16, 0.69)
1.16 (0.59, 1.72)

-0.56 (-0.63, -0.49)
0.37 (0.08, 0.65)

Model 4†

-0.63 (-1.21, -0.06)
-0.34 (-0.59, -0.09)
0.00 (reference)
0.57 (0.40, 0.74)
1.05 (0.82, 1.29)

-0.39 (-0.42, -0.36)
0.29 (0.18, 0.40)

-0.71 (-1.86, 0.44)
-0.32 (-0.84, 0.19)
0.00 (reference)
0.34 (-0.15, 0.69)
1.14 (0.58, 1.70)

-0.56 (-0.63, -0.49)
0.38 (0.10, 0.67)

Men (n=3737)

Women (n=1005)

＊: adjusted for age
†: adjusted for age, smoking status, physical activity, and alcohol drinking habit
– : not included

Table 5. Partial regression coefficients (95% confidence intervals) by multiple linear regression analysis 
against current body mass index (BMI), BMI at 20 years of age, and BMI change from 20 years of 
age in non-diabetics.

Independent variables

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

BMI at age 20 years (kg/m2)
Energy intake (1000 kcal/day)

Rate of eating categories
Very slow 
Relatively slow
Medium
Relatively fast
Very fast

BMI at age 20 years (kg/m2)
Energy intake (1000 kcal/day)

current BMI＊

-0.96 (-1.66, -0.25)
-0.67 (-0.97, -0.36)
0.00 (reference)
0.76 (0.55, 0.96)
1.46 (1.17, 1.74)

–
0.45 (0.32, 0.59)

-1.08 (-2.35, 0.18)
-0.31 (-0.88, 0.26)
0.00 (reference)
0.55 (0.17, 0.94)
1.49 (0.88, 2.11)

–
0.48 (0.16, 0.79)

BMI at age20＊

-0.65 (-1.24, -0.07)
-0.56 (-0.82, -0.31)
0.00 (reference)
0.32 (0.15, 0.49)
0.64 (0.41, 0.88)

–
0.22 (0.11, 0.34)

-0.60 (-1.63, 0.43)
-0.08 (-0.55, 0.38)
0.00 (reference)
0.42 (0.10, 0.73)
0.54 (0.03, 1.05)

–
0.10 (-0.15, 0.36)

BMI-change＊

-0.55 (-1.15, 0.05)
-0.31 (-0.58, -0.05)
0.00 (reference)
0.56 (0.38, 0.73)
1.05 (0.81, 1.30)

-0.38 (-0.41, -0.34)
0.31 (0.20, 0.43)

-0.77 (-1.95, 0.41)
-0.28 (-0.81, 0.25)
0.00 (reference)
0.37 (0.01, 0.73)
1.27 (0.69, 1.85)

-0.55 (-0.62, -0.47)
0.41 (0.12, 0.71)

Men (n=3433)

Women (n=963)

＊: adjusted for age, smoking status, physical activity, and alcohol drinking habit
– : not included

Dedependent variables
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long-term recall of past body weight, however, we reported previ-
ously that self-reported weight at age 20 was a reliable measure
for use in correlation analysis among adults aged 34 to 61.29

Fourth, we estimated energy intake using a self-administered
dietary assessment questionnaire, i.e., BDHQ.19 The validity
against 16-day energy intake assessed with semi-weighed dietary
record was 0.24 and 0.26 in men and women, respectively
(unpublished data, personal communication by Sasaki S, 2005).
Therefore, the inclusion of energy intake into the present analysis
may be not necessarily sufficient for its adjustment. Fifth, the pos-
itive association between rate of eating and BMI might be due in
part to other characteristics of lifestyle or eating behavior which
we could not consider. Finally, the subjects in this study com-
prised apparently middle-aged Japanese men and women, and
thus the results may not be applicable to Westerners with a higher
BMI.

We discussed our results from the viewpoint of preventing obe-
sity and now believe that a slower rate of eating would contribute
to losing weight, though we do not understand whether longer
meal times or increased chewing would be more effective.
Spiegel et al.13 assessed the changes in eating behavior including
slower rate of eating in obese women in a behavioral weight con-
trol program. They observed that longer mealtime was associated
with greater weight loss.13 However, a slower rate of eating was
not maintained during the behavioral weight control program,
suggesting that therapeutic efforts should be directed at the main-
tenance of behavior changes. We also showed in our study that
the fast eater tended to be younger than the slow eater in males.
This may imply that fast eating behavior they have spread among
young Japanese, indicating the importance of acquiring correct
eating behavior earlier in life.

In conclusion, we found not only a statistically positive associa-
tion between the rate of eating and energy intake, and current
BMI, but also positive associations with previous BMI at age 20,
long-term BMI-change from age 20 and height among Japanese
adult men and women. In addition, the same associations as above
were observed independently of energy intake. Our results thus
strongly suggest that the rate of eating may be an important factor
for the prevention of obesity in all generations.
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