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What is already known about this subject 

 A relationship exists between overweight/obesity and eating quickly. 

What this study adds 

 This longitudinal study confirms the relationship between overweight/obesity and eating quickly 

in younger populations. 

 The results confirm that eating quickly can predict being overweight in Japanese university 

students. 
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Abstract 

Objective: Many cross-sectional studies have reported a relationship between overweight/obesity 

and eating quickly, but there have been few longitudinal studies to address this relationship in 

younger populations. The purpose of this prospective longitudinal study was to investigate whether 

eating quickly was related to being overweight in Japanese university students. 

Design and Methods: Of 1,396 students who underwent a general examination and completed 

questionnaires at the start of university and before graduation, 1,314 students (676 male and 638 

female) of normal body composition [body mass index (BMI) < 25 kg/m2] at baseline were included 

in the analysis. The questionnaires included speed of eating and other lifestyle factors. After a 3-year 

follow-up, the students whose BMIs were ≥ 25 kg/m2 were defined as overweight. 

Results: In this study, 38 participants (2.9%) became overweight. In the logistic regression analysis, 

the risk of being overweight was increased in males [adjusted odds ratio (OR): 2.77; 95% confidence 

interval (CI): 1.33-5.79; p < 0.01] and in those who ate quickly at baseline (OR: 4.40; 95% CI: 

2.22-8.75; p < 0.001).  

Conclusion: Eating quickly may predict risk of being overweight in Japanese university students. 
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Introduction 

Obesity is defined as abnormal or excessive fat accumulation and is a risk factor for periodontitis, 

diabetes, ischemic heart disease, stroke, and certain cancers (1-4). A systemic analysis of 

epidemiological studies from 199 countries show that more than one billion adults worldwide were 

overweight in 2008, and of these 502 million were obese (5). Furthermore, a simulation model 

predicts that the prevalence of overweight and obesity will increase (6). More specifically in Japan, 

this prevalence [body mass index (BMI) ≥ 25 kg/m2] has increased among males (7). 

Most cross-sectional studies have found significant positive associations between obesity status 

and eating quickly (8-16). Eating quickly has been associated with increased total energy intake (17), 

reduced satiety (18) and insulin resistance (9), and may lead to being overweight or obese (19). A 

systemic review (20) suggests that the relationship is biologically plausible. However, the review 

also points out that there are too few longitudinal studies regarding the influence of eating quickly on 

body weight. Furthermore, this small body of evidence does not establish a positive relationship with 

obesity. Only one retrospective study has been conducted on a Japanese population (21). The study 

showed that the relationship between eating quickly and weight change was statistically significant 

even after adjusting for age and body mass index at baseline, drinking, smoking, and exercise. A 

limitation in the study was that eating behavior was not confirmed at baseline. Thus, prospective 

longitudinal studies are needed to confirm whether eating quickly can predict weight gain and 

obesity.  
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It is important to evaluate the association between eating quickly and weight gain/obesity in 

young adults, since control of the risk factors for obesity at an early stage is essential for its 

prevention (22). Thus, we hypothesized that eating quickly may affect weight gain among young 

adults. Furthermore, this study focused on the effects of other eating behaviors on weight gain, 

including skipping breakfast, snacking, irregular meals, fast food intake, and eating until full, since 

eating behaviors may contribute to weight gain (20). The aim of the present prospective longitudinal 

study was to explain the associations between weight gain and eating behaviors, specifically eating 

quickly, in university students.
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MATERIALS AND METHODS  

Study population 

Of 2,087 first-year students who underwent a general examination (pre-university) and completed 

questionnaires at the Health Service Center of Okayama University in April 2010, 1,396 students 

volunteered to receive a 3-year follow-up examination before graduation in April 2013 (follow-up 

rate; 66.9%). For this analysis, we considered participants with a BMI of ≥ 25.0 kg/m2 as overweight 

(16). We excluded 82 participants who were overweight (BMI ≥ 25 kg/m2) at their baseline health 

examination. Finally, data from 1,314 students (676 male and 638 female; 65.3%) were analyzed. 

The study was approved by the Ethics Committee of Okayama University Graduate School of 

Medicine, Dentistry and Pharmaceutical Sciences (No. 306). Written consent was obtained from all 

participants. 

 

Assessment of Overweight/Obesity 

In the general health examination, the height and body weight of participants were measured by the 

university’s public health nurses using the Tanita body fat analyser (Model No. BF-220; Tanita Co., 

Tokyo, Japan). BMI was computed as weight in kilograms divided by height in meters squared (23). 

 

Questionnaire 

Participants reported speed of eating relative to others, according to one of four qualitative 
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categories: slow, normal, fast, and very fast. The validity and reliability of the questionnaire is 

already confirmed and useful for evaluating associations between self-reported eating speed and 

obesity (24). We combined fast and very fast responses into a single category of eating quickly and 

slow and normal responses into a single category of eating slow (8). 

For other lifestyle factors, answers were given by participants in a “yes/no” format as follows: an 

irregular diet (i.e., irregular mealtime), skipping breakfast, eating until full, frequently snacking 

and/or eating at night, frequently consuming fatty foods, frequently eating green vegetables, 

frequently eating junk food, frequently eating sweets, frequently drinking (sugar-sweetened) soft 

drinks, regular physical activity, and habitual drinking (16, 20). The questionnaire was conducted at 

baseline. 

 

Statistical Analysis 

Paired t, unpaired t, Fisher’s exact, and chi-squared tests were used to determine whether there were 

any significant differences between baseline and re-examination, or normal weight and overweight 

groups. Using a logistic regression model, both odds ratio (OR) and 95% confidence interval (CI) 

were calculated. Being overweight at the 3-year follow-up was used as a dependent variable. Gender, 

eating quickly, and frequently consuming fatty foods at baseline were added as independent variables 

on multivariate analysis according to the guidelines of a previous study (25). All data were analyzed 

using the Statistical Package for the Social Sciences (21.0J for Windows; SPSS Japan, Tokyo, Japan). 
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A p < 0.05 was considered statistically significant. 
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RESULTS 

There were no significant differences in prevalence of eating quickly and body composition at 

baseline between participants who were followed up and those who were not (data not shown). Table 

1 shows the characteristics of participants. Overall, 207 male (30.2%) and 198 female (31.0%) 

participants reported eating quickly. Of the 38 participants (2.9%) who became overweight, none 

were obese (BMI ≥ 30 kg/m2). There was a significant difference in body composition between 

baseline and re-examination data (p < 0.05). 

The relationships between lifestyle factors and being overweight are shown in Table 2. In both 

male and female participants, a higher prevalence of those who ate quickly was observed in the 

overweight group compared with the normal weight group (p < 0.05). The prevalence of participants 

who ate quickly and frequently consumed fatty foods was significantly higher in the overweight 

group than in the normal weight group (p < 0.05).  

Because of a small number of overweight female participants, further analysis was performed 

among all participants. On logistic regression analysis, the risk of being overweight after 3 years was 

significantly affected by gender and eating quickly (p < 0.01) (Table 3).
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DISCUSSION  

Obesity is a risk factor for many diseases (1-4). In Japan, as well as in other countries, the prevalence 

of overweight/obesity has increased, especially among males (5, 7). To resolve this issue, focusing 

on eating behaviors, such as eating quickly, is important. Many cross-sectional studies suggest eating 

quickly relates to overweight/obesity (8-16). However, there are few prospective cohort studies to 

address this relationship. Our prospective longitudinal study focused on young adults and 

investigated the effects of eating quickly on becoming overweight, since controlling for 

overweight/obesity risk factors at an early age is important (22). In this study, the risk of being 

overweight was significantly increased by eating quickly after adjusting for confounding factors. Our 

results were supported by previous studies (8-16, 20, 21, 26), and our data suggests that eating 

quickly predicts the risk of being overweight in young adults. 

This study also focused on the effects of other eating behaviors on weight gain, such as skipping 

breakfast, snacking, irregular meals, fast food intake, eating until full, and frequently consuming 

fatty foods, because such eating behaviors may contribute to weight gain (20). However, the risk of 

being overweight after 3 years was not significantly affected by other reported eating behaviors. 

Although some studies support our data by showing no association between overweight/obesity and 

eating behaviors as above (20), these previous longitudinal studies obtain heterogeneous results. In 

some longitudinal studies that show a positive association, skipping breakfast was associated with a 

≥ 5% increase in BMI after a 1-year follow-up among 598 Japanese male college students (21.6 ± 
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1.6 years old) (27), and having breakfast reduced the risk of gaining 5 kg over a 10-year period 

among American males 46 to 81 years of age (28). Self-reported snacking is significantly associated 

with a higher risk of substantial weight gain (≥ 3 kg/year; ≥ 5 kg/year; ≥ 10% baseline weight) in a 

longitudinal prospective Spanish dynamic cohort (10,162 university graduates; mean age: 39 years) 

followed-up for an average of 4.6 years (29). Increased variety of snack consumption is associated 

with increased risk of becoming overweight (BMI ≥ 23 kg/m2) in the Hong Kong Chinese population 

(n=1,010, 45.6 ± 11.7 years) over a 5- to 9-year period (30). Higher consumption of fast food is 

associated with a 0.20-unit higher BMI in the American population (n=798, 18-30 years) over a 

3-year period (31). Eating until full is associated with increased BMI after a 5-year follow-up, but 

only in healthy Japanese male workers with a high level of self-reported stress (n=668, 46.6 ± 4.1 

years) (32). Change in fat intake is positively associated with change in BMI in a China Health and 

Nutrition Survey (n=3,484, aged 20-45 at baseline) (33). On the other hand, there are no longitudinal 

studies to address the risk of irregular meals (20). Although eating quickly is not included in the 

adjustment for potential confounders in previous studies, the discrepancy between our study and 

previous studies may depend on the difference of study outcome, age, race, number of participants, 

and follow-up period. Further studies are needed to clarify the relationship between 

overweight/obesity and eating behaviors. 

Possible mechanisms may underlie the relationship between eating quickly and being 

overweight. The excess energy intake in fast eaters may be related to being overweight because data 
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have suggested energy intake per day increases with the increase in the rate of eating (34). Next, 

eating quickly has been associated with a lack of satiety (35). Due to a lack of satiety, eating quickly 

may cause overeating before the stomach senses fullness. Finally, eating quickly may lead to insulin 

resistance (34), and eating quickly every day could lead to an intermittent state of decreased insulin 

sensitivity (34). A possible causal pathway may exist between eating quickly and insulin resistance, 

disrupted energy balance, and finally being overweight (14). 

The Japanese Ministry of Health, Labour, and Welfare introduced a new health check-up 

system to prevent the onset of diabetes mellitus and metabolic syndromes caused by fat accumulation 

among adults who are ≥ 40 years old (36). Checking eating speed is included in the guideline 

questionnaire. Improving eating speed (i.e. eating more slowly) in younger populations may help 

prevent increased BMI and obesity because BMI increases with age (22). In Japan, health 

examinations are implemented on a regular basis according to a school health law. Monitoring BMI, 

interviewing about eating speed, and providing health guidance during regular health examinations 

might prove useful for not only the middle aged, but also for young populations. 

In this study, only 38 participants (2.9%) became overweight, in particular 1.6% of females. In 

Japan, the prevalence of overweight and obesity (BMI ≥ 25 kg/m2) has increased among males (7). 

On the other hand, the prevalence of overweight in the young population (aged 20-29) is lowest 

among Japanese adults while the prevalence of being underweight is highest in young females. The 

prevalence of being overweight at baseline in this study was 7.4% for males and 4.5% for females. In 
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other recent studies of young Japanese subjects, the prevalence of being overweight was 16.7% in 

males aged 20 to 24 years (37) and 18.5% in males aged 20 to 29 years (7); respective rates for 

females were 8.5% (37), and 7.2% (7). Other countries show the higher prevalence of overweight in 

females aged 25-49 than in this study (38). For example, the prevalence in South and Southeast Asia 

was 13.3%, the lowest in Asia (38). Thus, the small prevalence of overweight students in this study 

may be reasonable according to Japanese demographics. Although the prevalence of being 

overweight was low in this study, our data can be valuable for preventing young populations from 

becoming overweight in the future. 

We also investigated the relationship between pre-overweight and eating behaviors using the 

cut-off points for pre-overweight as per the WHO expert consultation (39), i.e., BMI ≥ 23.0 kg/m2. 

Only 72 participants (6.1%) became pre-overweight. As a result, eating quickly was significantly 

associated to pre-overweight (p < 0.05). Our data suggests that eating quickly also predicted the risk 

of being pre-overweight as young adults. Furthermore, we investigated the relationship between 

obesity and eating behaviors in participants who were already overweight at baseline. Of the 82 

participants, 10 participants (12.2%) became obese (BMI ≥ 30 kg/m2) in 2013. There was no 

significant association between eating quickly and obesity in these participants, but eating until full 

was related to obesity (p < 0.05). Therefore, eating until full, but not eating quickly, may be a risk 

factor for obesity in young adults who are already overweight. 

In order to evaluate eating speed we used four qualitative categories: slow, normal, fast, and 
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very fast, since our cross-sectional study used the same categories (16) and the validity and reliability 

of the questionnaire has already been confirmed (14). However, the answer “normal” speed of eating 

that participants reported compared to others in this study might be subject to individual 

interpretation. One person’s normal might differ from another’s. Because other studies in this area 

have used the term “medium” (8-11), we should consider using “medium” in future studies.  

We evaluated self-reported eating behaviors at baseline. The validity and reliability of the 

questionnaire is already confirmed and used for many epidemiological studies (8-16, 20). At 

re-examination, eating quickly was not confirmed in this study because it is uncertain whether eating 

speed changed over the 3 years. Although it is unlikely that people who are obese change their eating 

habits (40), it is unclear whether people who are normal weight altered theirs. This was a limitation 

to our study. 

Our study had other limitations. First, all participants were recruited from students at Okayama 

University. This may limit the ability to extrapolate these findings to the general population. Second, 

we cannot deny the possibility that other potential confounding factors, such as total energy intake 

(8), daily eating frequency (20) and eating out (20), may have affected the observed associations. 

Because our study was combined with routine health screening, the data obtained were limited and 

could not survey total energy intake. However, previous studies report that speed of eating is 

significantly and positively correlated with total energy intake (8, 9). Furthermore, the effects of 

eating away from home on obesity are discussed in prospective studies (20). Thus, our results may be 
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relatively unaffected by these limitations. Finally, being overweight was determined with BMI. 

Although BMI has been widely used to assess general body composition, it is difficult to assess 

visceral fat. 

In conclusion, eating quickly may predict the risk of being overweight in Japanese university 

students. Evaluation of BMI and eating quickly, and their improvements during regular health 

examinations, may prove useful in young populations.



 16 

Conflicts of interest statement  

The authors declare that they have no competing interests. 

 

Acknowledgments 

This work was supported by a Grant-in-Aid for Scientific Research (23593089) from the Ministry of 

Education, Culture, Sports, Science and Technology, Tokyo, Japan and by a grant from the 8020 

Promotion Foundation, Tokyo, Japan. 

M.Y., D.E., S.M., T.T., and M.M. conceived and planned the project, and wrote the manuscript with 

the assistance of all authors. D.E., S.M., T.A., and Y.I. conducted examinations. M.Y., S.M., K.K., 

Y.K., M.K., and C.O. performed data entry. M.Y. conducted statistical analysis.



 17 

References  

1. Calle EE, Rodriquez C, Walter-Thurmound K, Thun MJ. Overweight, obesity, and mortality from 

cancer in a prospectively studied cohort of U.S. adults. N Engl J Meg 2003; 348: 1625–1638. 

2. Fujimoto WY. The importance of insulin resistance in the pathogenesis of type 2 diabetes mellitus. 

Am J Med 2000; 108: 9-14. 

3. Prospective Studies Collaboration, Whitlock G, Lewington S, Sherliker P, Clarke R, Emberson J, 

Halsey J, et al. Body-mass index and cause-specific mortality in 900 000 adults: collaborative 

analyses of 57 prospective studies. Lancet 2009; 373: 1083–1096.  

4. Linden GJ, Lyons A, Scannapieco FA. Periodontal systemic associations: review of the evidence. J 

Clin Periodontol 2013; 40: S8-19. 

5. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, et al. National, regional, 

and global trends in body-mass index since 1980: systematic analysis of health examination 

surveys and epidemiological studies with 960 country-years and 9·1 million participants. Lancet 

2011; 377: 557-567 

6. Wang YC, McPherson K, Marsh T, Gortmaker SL, Brown M. Health and economic burden of the 

projected obesity trends in the USA and the UK. Lancet 2011; 378: 815-825. 

7. Centers for Disease Control and Prevention. 2006: Ministry of Health, Labour, and Welfare of 

Japan, 2009. 

8. Maruyama K, Sato S, Ohira T, Maeda K, Noda H, Kubota Y, et al. The joint impact on being 



 18 

overweight of self reported behaviors of eating quickly and eating until full: cross sectional 

survey. BMJ 2008; 337: a2002. 

9. Otsuka R, Tamakoshi K, Yatsuya H, murata C, Sekiya A, Wada K, et al. Eating fast leads to 

obesity: findings based on self-administered questionnaires among middle-aged Japanese men 

and women. J Epidemiol 2006; 16: 117–124. 

10. Sasaki S, Katagiri A, Tsuji T, Shimoda T, Amano K. Self-reported rate of eating correlates with 

body mass index in 18-y-old Japanese women. Int J Obes Relat Metabo Disord 2003; 27: 

1405–1410. 

11. Sugimori H, Yoshida K, Izuno T, Miyakawa M, Suka M, Sekine M, et al. Analysis of factors that 

influence body mass index from ages 3 to 6 years; A study based on the Toyama cohort study. 

Pediatr Int 2004; 46: 302–310. 

12. Takayama S, Akamine Y, Okabe T, Koya Y, Haraguchi M, Miyata Y, et al. Rate of eating and 

body weight in patients with type 2 diabetes or hyperlipidaemia. J Int Med Res 2002; 30: 

442-444. 

13. Nishitani N, Sakakibara H, Akiyama I. Eating behavior related to obesity and job stress in male 

Japanese workers. Nutrition 2009; 25: 45-50. 

14. Sun Y, Sekine M, Kagamimori S. Lifestyle and overweight among Japanese adolescents: the 

Toyama Birth Cohort Study. J Epidemiol 2009; 19: 303-310.  

15. Leong SL, Madden C, Gray A, Waters D, Horwath C. Faster self-reported speed of eating is 



 19 

related to higher body mass index in a nationwide survey of middle-aged women. J Am Diet 

Assoc 2011; 111: 1192-1197.  

16. Ekuni D, Furuta M, Tomofuji T, Irie K, Azuma T, Iwasaki Y, et al. Effects of Eating Behaviors on 

Being Overweight in Japanese University Students : a cross-sectional survey at the Okayama 

University. Asia Pac J Public Health 2013; 25: 326-334. 

17. Carnell S, Wardle J. Measuring behavioural susceptibility to obesity: validation of the child 

eating behaviour questionnaire. Appetite 2007; 48: 104-113. 

18. Guertin TL. Eating behavior of bulimics, self-identified binge eaters, and non-eating-disordered 

individuals: what differentiates these populations? Clin Psychol Rev 1999; 19: 1-23.  

19. Hill AJ. Obesity and eating disorders. Obes Rev 2007; 8: 151-155. 

20. Mesas AE, Muñoz-Pareja M, López-García E, Rodríguez-Artalejo F. Selected eating behaviours 

and excess body weight: a systematic review. Obes Rev 2012; 13: 106-135. 

21. Tanihara S, Imatoh T, Miyazaki M, Babazono A, Momose Y, Baba M, et al. Retrospective 

longitudinal study on the relationship between 8-year weight change and current eating speed. 

Appetite 2011; 57: 179-183. 

22. Tobe K, Ogura T, Tsukamoto C, Inoue H, Arata J, Matsuura K, et al. Effect of change in body 

mass index on morbidity in non-obese university graduates. Acta Med Okayama 2002; 56: 

149-158. 

23. Ekuni D, Yamamoto T, Koyama R, Tsuneishi M, Naito K, Tobe K, et al. Relationship between 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rodr%C3%ADguez-Artalejo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21955734


 20 

body mass index and periodontitis in young Japanese adults. J Periodontal Res 2008; 43: 

417-421. 

24. Petty AJ, Melason KJ, Greene GW. Self-reported eating rate aligns with laboratory measured 

eating rate but not with free-living meals. Appetite 2013; 63:36-41. 

25. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study of the number of 

events per variable in logistic regression analysis. J Clin Epidemiol 1996; 49: 1373-1379. 

26. Kral JG, Buckley MC, Kissileff HR, Schaffner F. Metabolic correlates of eating behavior in 

severe obesity. Int J Obes Relat Metab Disord 2001; 25: 258-264. 

27. Goto M, Kiyohara K, Kawamura T. Lifestyle risk factors for overweight in Japanese male 

college students. Public Health Nutr 2010; 13: 1575-1580. 

28. van der Heijden AA, Hu FB, Rimm EB, van Dam RM. A prospective study of breakfast 

consumption and weight gain among U.S. men. Obesity 2007; 15: 2463-2469. 

29. Bes-Rastrollo M, Sanchez-Villegas A, Basterra-Gortari FJ, Nunez-Cordoba JM, Toledo E, 

Serrano-Martinez M. Prospective study of self-reported usual snacking and weight gain in a 

Mediterranean cohort: the SUN project. Clin Nutr 2010; 29: 323-330. 

30. Woo J, Cheung B, Ho S, Sham A, Lam TH. Influence of dietary pattern on the development of 

overweight in a Chinese population. Eur J Clin Nutr 2008; 62: 480-487. 

31. Duffey KJ, Gordon-Larsen P, Jacobs DR Jr, Williams OD, Popkin BM. Differential associations 

of fast food and restaurant food consumption with 3-y change in body mass index: the Coronary 

http://www.ncbi.nlm.nih.gov/pubmed?term=Nunez-Cordoba%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=19748710
http://www.ncbi.nlm.nih.gov/pubmed?term=Toledo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19748710
http://www.ncbi.nlm.nih.gov/pubmed?term=Serrano-Martinez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19748710


 21 

Artery Risk Development in Young Adults Study. Am J Clin Nutr 2007; 85: 201-208. 

32. Toyoshima H, Masuoka N, Hashimoto S, Otsuka R, Sasaki S, Tamakoshi K, et al. Effect of the 

interaction between mental stress and eating pattern on body mass index gain in healthy Japanese 

male workers. J Epidemiol 2009; 19: 88-93.  

33. Paeratakul S, Popkin BM, Keyou G, Adair LS, Stevens J. Changes in diet and physical activity 

affect the body mass index of Chinese adults. Int J Obes Relat Metab Disord 1998; 22: 424-431.  

34. Otsuka R, Tamakoshi K, Yatsuya H,  Wada K, Matsushita K, OuYang P, et al. Eating fast leads to 

insulin resistance: findings in middle-aged Japanese men and women. Prev Med 2008; 46: 

154-159. 

35. Guertin TL. Eating behavior of bulimics, self-identified binge eaters, and non-eating-disordered 

individuals: what differentiates these populations? Clin Psychol Rev 1999; 19: 1-23. 

36. Kohro T, Furui Y, Mitsutake N, Fujii R, Morita H, Oku S, et al. The Japanese national health 

screening and intervention program aimed at preventing worsening of the metabolic syndrome. 

Int Heart J 2008; 49: 193-203. 

37. Matsushita K, Yasuda G, Shouda M, Umemura S. Evaluation of renal function and proteinuria 

based on mass health examinations in young Japanese obese adults. Clin Exp Nephrol 2009; 13: 

316-324. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Wada%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17822753
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsushita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17822753
http://www.ncbi.nlm.nih.gov/pubmed?term=OuYang%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17822753
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujii%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18475019
http://www.ncbi.nlm.nih.gov/pubmed?term=Morita%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18475019
http://www.ncbi.nlm.nih.gov/pubmed?term=Oku%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18475019


 22 

38. Lopez-Arana S, Burdorf A, Avendano M. Trends in overweight by educational level in 33 low- 

and middle-income countries: the role of parity, age at first birth and breastfeeding. Obes Rev 

2013; 14: 806-817. 

39. WHO expert consultation. Appropriate body-mass index for Asian populations and its 

implications for policy and intervention strategies. Lancet 2004; 363: 157-163. 

40. Gerace TA, George VA. Predictors of weight increases over 7 years in fire fighters and 

paramedics. Prev Med 1996; 25: 593-600. 


	Running title: eating quickly and overweight
	What is already known about this subject
	 A relationship exists between overweight/obesity and eating quickly.
	What this study adds
	 This longitudinal study confirms the relationship between overweight/obesity and eating quickly in younger populations.
	 The results confirm that eating quickly can predict being overweight in Japanese university students.
	Abstract
	Introduction
	Study population
	Questionnaire

