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ongoing, long-term, prospective cohort study involving 
children born in 1989 within 87 communities of Ibaraki 
Prefecture, Japan. In 1992, we distributed a health ques-
tionnaire to parents who attended community-based health 
checkups for 3-year-old children. From a total of 10,526 
children who had the checkups, questionnaires for 4,592 
were returned by mail. We subsequently carried out follow-
up surveys when they were 6 years old (2,141 subjects; 
follow-up rate, 46.6%) and 12 years old (2,375 subjects; 
follow-up rate, 51.7%) based on postal surveys sent to their 
parents. We included 822 boys and 668 girls who had 
completed 6- and 12-year-old questionnaires and provided 
valid information on eating habits, height and weight. 
Independently, some junior high schools carried out health 
checkups for 12 year olds; 25 municipal education boards 
permitted usage of the health checkup data for the present 
study (number of participants, 615). Additionally, in the 
survey at age 12, we asked parents for permission to obtain 

S peed eating is considered as a risk factor for the 
development of obesity,1 but there is limited evidence 
in the literature with regards to children.2 Further-

more, an associative link between habitual speed eating and 
subsequent effect on blood pressure (BP) is also scarce. In 
order to gain a greater understanding of this association in 
children, we conducted a long-term cohort study to examine 
the association between habitual speed eating at 6 years 
old and follow-up body mass index (BMI) as well as BP at 
12 years old among Japanese children. Our hypothesis was 
that children who continued speed eating from 6 to 12 years 
old would have higher BMI and BP levels at 12 years old 
compared with slower eaters at either age.

Methods
Study Subjects
The Ibaraki Children’s Cohort (IBACHIL) Study is an 
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Background:  Habitual speed eating is a risk factor of obesity but evidence of this in children is limited. We examined the association 
between speed-eating habit and subsequent body mass index (BMI) and blood pressure (BP) among Japanese children.

Methods and Results:  The community-based study comprised 1,490 Japanese boys and girls who were born in 1989, involved in 
the Ibaraki Children’s Cohort Study at age 3 years, and had returned questionnaires at both ages 6 and 12 years. In a subsample, 
we measured BP (n=263). Speed-eating habit was categorized into 4 groups: Never, Quit, Newly, and Continuous. Sex-specific 
mean values of questionnaire-based BMI and measured BPs at age 12 were examined according to speed-eating habit. Children 
with continuous speed eating had a higher BMI at age 12 than those who had never had a speed-eating habit (20.0 vs. 17.9 kg/m2 
for boys (P<0.001); 20.0 vs. 18.4 kg/m2 (P<0.001) for girls). Systolic BP at age 12 was higher in boys with continuous speed eating 
than in those without (117 vs. 110 mmHg, P=0.01), but such a difference was not observed in girls (112 vs. 111 mmHg, P=0.95).

Conclusions:  Habitual speed eating was positively associated with subsequent BMI among boys and girls as well as with systolic 
BP among boys.
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cholesterol levels were measured at the Ibaraki Health 
Service Association using enzymatic (total cholesterol) 
and phosphotungstic acid-magnesium (HDL-cholesterol) 
methods.

Statistical Analysis
Sex-specific crude and adjusted means across the speed-
eating habit group were tested by analysis of (co)variance 
and Dunnett’s t-tests. For multivariable adjustments, we 
included physical activity and BMI at age 6 in the models. 
All statistical analyses were performed by SAS version 9.3 
(SAS Institute Inc., Cary, NC. USA). All probability values 
for statistical tests were performed as two-tailed and values 
<0.05 were regarded as statistically significant.

Results
At baseline, boys and girls who displayed “Continuous” 
speed eating had significantly higher BMI than the “Never” 
speed-eating group (Table 1). Boys in the “Newly” group 
also displayed a higher BMI in comparison with the “Never” 
speed-eating group. Both height and weight were signifi-
cantly higher among boys and girls in the “Newly” and 
“Continuous” groups than in the “Never” group, except 
for height in boys in the “Newly” group. Physical activity 
did not differ across the groups.

For both boys and girls, BMI was significantly higher 
among those with both “Continuous” and “Newly” groups 
of speed eating compared with those who never displayed 
the habit (20.0 kg/m2 (P<0.001) and 19.3 kg/m2 (P<0.001) 
vs. 17.9 kg/m2 for boys and 20.0 kg/m2 (P<0.001) and 
19.8 kg/m2 (P<0.001) vs. 18.4 kg/m2 for girls; Table 2). 
Further adjustment for BMI and physical activity at age 6 
did not change the associations and the differences 
remained statistically significant (19.7 kg/m2 (P<0.001) and 
19.2 kg/m2 (P<0.001) vs. 18.3 kg/m2 for boys and 19.5 kg/m2 
(P=0.001) and 19.7 kg/m2 (P<0.001) vs. 18.6 kg/m2 for girls). 
Similar associations were observed for weight and height.

Accordingly, systolic BP levels were significantly higher 
among “Continuous” speed-eating boys compared with 
“Never” speed-eating boys in the subsample analysis 
(117 mmHg vs. 110 mmHg, P=0.01). This association was 
unchanged after adjustment for BMI and physical activity 
at age 6 (116 mmHg vs. 110 mmHg, P=0.046). However, 
such an association was not observed in girls (112 mmHg 

health checkup information of their children from other 
providers, and 518 (consent rate, 84%) parents consented. 
Of these, 263 participants (141 boys, 122 girls) had both 
the checkup data and participated in the age 6 survey, so 
we used them for a subsample analysis. We regarded 
consent as implied if questionnaires were returned, and for 
use of health checkup information, written informed 
consent was obtained from the parents in addition to 
consent from the municipal education boards. The study 
protocol was approved by the Epidemiology Combination 
Ethics Review Committee of Ibaraki Prefecture.

Baseline and Follow-up Questionnaires
A questionnaire administered to parents with regard to their 
6-year-old children included questions addressing several 
lifestyle and physical factors including height, weight, 
physical activity and eating habits. The query for speed 
eating was “Does your son/daughter have the tendency to 
speed eat?” and the 4 possible responses were yes, some-
what, rarely, and never. The same query about speed eating 
was included in the questionnaire at age 12. We condensed 
the choices “yes” and “somewhat” into affirmative for speed 
eating and “rarely” and “never” as negative for speed eating. 
Then, we divided the participants into 4 groups based on 
speed-eating habit at ages 6 and 12: “Never” (no habitual 
speed eating at either age); “Quit” (speed eating at age 6 
but not at age 12); “Newly” (speed eating at age 12 but not 
age 6); and “Continuous” (speed eating at both ages 6 and 
12). This grouping was adopted to reduce misclassification 
for speed eating, because the eating pattern reported at 
survey at age 6 may change over the next 6 years. BMI was 
calculated from questionnaire responses as weight (kg) 
divided by the square of the height in meters (m2). Physical 
activity levels were derived from a query asking “How long 
does your son/daughter play outside on weekdays?” and 
we defined less than 2 h/day as non-active.

Outcomes
Height and weight for children aged 12 years were based 
on the questionnaire, and BMI was calculated. For the 
subsample analysis, systolic and 5th-phase diastolic BP 
were measured by trained nurses. If the recorded BP read 
was ≥140 mmHg for systolic and/or ≥90 mmHg for diastolic, 
the measurement was repeated and the lowest reading 
was recorded. Total and high-density lipoprotein (HDL) 

Table 1.  Mean Values of Baseline Characteristics at Age 6 Years According to Speed-Eating Habit

Speed-eating habit at ages 6 and 12 years

Never Quit Newly Continuous P for overall 
difference

Boys, n† 242 108 185 287

    BMI, kg/m2 15.5±1.3 15.7±1.4 　15.9±1.3*   　　16.7±2.2*** <0.001

    Height, cm 113.2±5.0　　 113.6±4.5　　 113.8±4.2　　 114.6±4.7* 0.04

    Weight, kg 19.9±2.6 20.2±2.5 　20.7±2.5*   　　21.9±3.6*** <0.001

    Physical inactivity, %   31   27   28   27 0.77

Girls, n† 348 121 104   95

    BMI, kg/m2 15.6±1.5 16.1±2.1 16.0±1.5   　　16.7±2.3*** <0.001

    Height, cm 111.9±4.9　　 112.6±4.7　　 　　114.1±3.8**　　 113.4±4.9*   0.001

    Weight, kg 19.7±2.9 20.5±3.5 　20.8±2.6*   　　21.6±3.9*** <0.001

    Physical inactivity, %   32   36   39   31 0.44

P for difference with never speed-eating group: *P<0.05, **P<0.01 and ***P<0.001. †Because of missing data, sample size ranged from 610 to 
808 for boys and from 487 to 658 for girls. BMI, body mass index.



Circulation Journal  Vol.82,  February  2018

421Speed-Eating Habit, BMI and BP in Children

we performed similar analyses using measured, instead of 
self-reported, BMI, the associations were similar (20.4 kg/m2 

in “Continuous” vs. 18.7 kg/m2 in “Never” for boys 
(P=0.02), and 20.4 kg/m2 vs. 19.1 kg/m2 (P=0.15) for girls; 
data not shown).

vs. 111 mmHg, P=0.95 for the crude model; and 112 mmHg 
vs. 111 mmHg, P=0.97 for the adjusted model). Diastolic 
BP and lipids were not associated with speed-eating habits 
in either boys or girls.

We had measured BMI data for this subsample. When 

Table 2.  Mean and Standard Error of BMI, BP Levels and Lipid Profiles at Age 12 Years According to Speed-Eating Habit

Speed-eating habit at ages 6 and 12 years

Never Quit Newly Continuous P for overall 
difference

Boys, n‡ 242 108 185 287

    BMI, kg/m2

        Crude 17.9±0.2 18.3±0.3   　19.3±0.2***   20.0±0.2*** <0.001

        Multivariable adjusted† 18.3±0.2 18.5±0.2   　19.2±0.2***   19.7±0.1*** <0.001

    Height, cm

        Crude 153.4±0.5　　 154.3±0.8　　 155.9±0.6** 156.9±0.5*** <0.001

        Multivariable adjusted† 153.7±0.5　　 154.4±0.8　　 156.0±0.6** 156.6±0.5*** <0.001

    Weight, kg

        Crude 42.5±0.6 43.9±0.9   　47.1±0.7***   49.6±0.6*** <0.001

        Multivariable adjusted† 43.6±0.6 44.3±0.8   　47.1±0.6***   48.6±0.5*** <0.001

    Subsample analyses, n   37   15   37   52

    Systolic BP, mmHg

        Crude 110±2　　 105±3　　 109±2　　 117±2*　　 <0.001

        Multivariable adjusted† 110±2　　 106±3　　 109±2　　 116±2*　　   0.003

    Diastolic BP, mmHg

        Crude 59±1 57±2   57±1　　   60±1　　　 0.32

        Multivariable adjusted† 59±1 58±2   57±1　　   60±1　　　 0.31

    HDL-cholesterol, mg/dL

        Crude 60±2 60±3   60±2　　   59±2　　　 0.95

        Multivariable adjusted† 60±2 61±3   60±2　　   59±2　　　 0.92

    Total cholesterol, mg/dL

        Crude 162±4　　 165±6　　 167±4　　 162±3　　　 0.75

        Multivariable adjusted† 163±4　　 164±6　　 167±4　　 162±3　　　 0.76

Girls, n‡ 348 121 104   95

    BMI, kg/m2

        Crude 18.4±0.1 18.9±0.2   　19.8±0.3***   20.0±0.3*** <0.001

        Multivariable adjusted† 18.6±0.1 18.9±0.2   　19.7±0.2***   19.5±0.2**　 <0.001

    Height, cm

        Crude 152.2±0.3　　 152.7±0.5　　 　155.1±0.6*** 154.0±0.6*　　 <0.001

        Multivariable adjusted† 152.1±0.3　　 152.7±0.5　　 　155.0±0.6*** 153.9±0.6*　　 <0.001

    Weight, kg

        Crude 42.7±0.4 44.2±0.7   　47.6±0.7***   47.5±0.8*** <0.001

        Multivariable adjusted† 43.1±0.4 44.2±0.6   　47.3±0.7***   46.4±0.7*** <0.001

    Subsample analyses, n   64   24   14   20

    Systolic BP, mmHg

        Crude 111±2　　 113±3　　 117±3　　 112±3　　　 0.40

        Multivariable adjusted† 111±2　　 113±3　　 117±4　　 112±3　　　 0.46

    Diastolic BP, mmHg

        Crude 58±1 60±2   61±2　　   60±2　　　 0.37

        Multivariable adjusted† 58±1 60±2   60±2　　   61±2　　　 0.34

    HDL-cholesterol, mg/dL

        Crude 61±1 62±2   56±3　　   59±2　　　 0.43

        Multivariable adjusted† 61±1 62±2   57±3　　   58±2　　　 0.48

    Total cholesterol, mg/dL

        Crude 168±3　　 173±5　　 170±7　　 167±6　　　 0.81

        Multivariable adjusted† 168±3　　 173±5　　 170±7　　 167±6　　　 0.79

P for difference with never speed-eating group using Dunnet’s test: *P<0.05, **P<0.01 and ***P<0.001. †Adjusted for baseline BMI and physical 
activity. ‡Because of missing data, sample size ranged from 791 to 801 for boys and from 644 to 652 for girls. BMI, body mass index; BP, 
blood pressure; HDL, high-density lipoprotein.



Circulation Journal  Vol.82,  February  2018

422 YAMAGISHI K et al.

affected subsequent BMI for both boys and girls, as well as 
systolic BP levels for boys. Health education about slower 
eating could be a new approach to preventing future obesity 
and hypertension-related diseases.
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Discussion
We found that boys and girls with a continuous habit of 
speed eating from ages 6 to 12 years had a higher BMI at 
age 12. Furthermore, a speed-eating habit was associated 
with increased systolic BP levels in boys. The mean body 
weight in boys and girls with a speed-eating habit was 
49.6 kg and 47.5 kg, respectively, which was 6–10% higher 
than mean body weight at age 12 in 2002 (45.2 kg and 
44.9 kg, respectively) for the national representative sample.3

The association between speed eating and high BMI has 
been established in cross-sectional studies of both adults4–7 
and children,8–10 and a few longitudinal studies have been 
conducted on this topic. A retrospective study of 529 male 
workers1 and a prospective study of 1,314 university 
students11 consistently reported a positive association of 
eating speed with the rate of body weight gain or becoming 
overweight. As for children, Sugimori et al2 showed that 
speed eating at age 6 was associated with temporal changes 
in BMI from ages 3 to 6 years. Further, a randomized 
controlled trial for 106 obese children aged 9–17 years12 
demonstrated that modification of eating behavior (including 
slowing eating speed and reducing total intake using a 
computerized device) reduced the BMI standard deviation 
score more than the clinic’s standard care after a 12-month 
intervention. In that trial,12 however, changes in BP levels 
did not differ between the groups. No other cross-sectional 
or prospective cohort studies have so far focused on the 
association between speed eating and BP in children.

The association between habitual speed eating and BP 
was unchanged and remained statistically significant even 
after adjustment for BMI at age 6. Other etiologies such as 
the adverse effect of speed eating on blood glucose,7 insulin 
resistance,13 metabolic syndrome14 or diabetes,15 as well as 
type A behavior pattern,16 may also be involved in this 
mechanism.

We focused on the effect of a speed-eating habit on BMI 
at age 12, but children at this age are still growing. Further 
follow-up of the participants until adulthood is necessary 
to examine the long-term health effects of speed eating.

Study Limitations
These include (1) the non-validated, self-reported question-
naires (however, the association with measured BMI in the 
subsample did not materially differ from that of the self-
reported BMI, especially for boys); (2) unmeasured residual 
confounding (e.g., the amount of food and food composi-
tion, educational background, and other aspects of socio-
economic status); and (3) limited numbers for subsample 
analysis of BP and lipids. Another limitation is a possible 
selection bias (response rate for the baseline survey was 
44%, and 31% of the baseline survey participants were 
involved in this study). We unfortunately did not have any 
information on non-responders, but there was no material 
difference in the distribution of habitual speed eating at 
baseline between the participants of survey at age 6 only 
and those included in both surveys at ages 6 and 12 (data 
not shown). Limitations notwithstanding, this study serves 
as the first real report on associations between juvenile 
speed-eating habit and BP and will serve as the seminal 
foundation for future studies.

In conclusion, a habit of speed eating in childhood 


