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Abstract
Few longitudinal studies have evaluated the association between eating and drinking habits and the risk of obesity. Therefore, we conducted a
5-year longitudinal big data analysis for evaluating various eating and drinking habits and the risk of obesity. We analysed individuals without
obesity who received medical check-ups from 2008 to 2012 and 5 years later from the JMDC Health check-up database. The primary outcome
was the incidence of obesity (BMI≥ 25 kg/m2), and the secondary outcome was the incidence of abdominal obesity (waist circumference
≥ 85 cm for men and 90 cm for women). Age- and sex-adjusted, and multivariate logistic regression analyses were conducted. Of 123 182 indi-
viduals without obesity at baseline, the median age was 45 (interquartile range 40, 51) years and 76 965 (62·5 %) were men. After 5 years, 7133
(5·8 %) people developed obesity and 12 725 (10·3 %) people developed abdominal obesity. Among six eating and drinking habits, skipping
breakfast was associated with a higher risk of obesity (OR 1·21; 99 % CI 1·10, 1·34). In contrast, occasional (OR 0·86; 99 % CI 0·78, 0·94) or daily
(OR 0·79; 99 % CI 0·68, 0·91) drinking of alcoholic beverages was associated with a lower risk of obesity. According to the 5-year longitudinal
data, eating and drinking habits such as mild to moderate alcohol consumption and avoiding skipping breakfast may result in better obesity
prevention. However, excess alcohol consumption would be harmful and should be avoided.
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Obesity is a major global public health issue. A BMI (the weight
in kg divided by the square of the height in m) ≥30 kg/m2 is cat-
egorised as obesity, and 13 %of adults aged 18 years or older had
BMI≥ 30 kg/m2 in 2016 globally(1). From 1975 to 2014, obesity
increased from 3·2 % to 10·8 % in men and from 6·4 % to
14·9 % in women(2). Excess body weight accounted for 4·0 mil-
lion deaths and 120 disability-adjusted life years in 2015(3).
Overweight and obesity increase diabetes, hypertension, heart
disease and osteoarthritis(4). Meta-analyses showed that a high
BMI (≥25 kg/m2) was associated with a higher risk of all-cause
mortality(5,6).

Recently, many studies reported that eating and drinking habits
including eating speed, skipping breakfast and alcohol consump-
tion were associated with increased risk of overweight and
obesity(7–21). However, most studies were cross-sectional, and
few studies have evaluated the longitudinal association between
these habits and the risk of obesity in healthy individuals.

Therefore, we conducted a 5-year longitudinal big data analy-
sis for evaluating various eating and drinking habits and the risk

of obesity using a large-scale health check-up (HC) database,
which includes company employees and their families.

Methods

Study design and data source

In 2008, the Japanese Ministry of Health, Labour and Welfare
introduced annual health screening and health promotion ser-
vices called ‘Specific Health Checkups and Specific Health
Guidance.’ Every citizen aged 40–74 years can receive a ques-
tionnaire survey of lifestyle, laboratory tests and anthropometric
values for diabetes, dyslipidaemia, hypertension and the meta-
bolic syndrome(22).

The retrospective longitudinal study used the JMDC-HC data-
base (JMDC Inc.) from 1 January 2008 to 30 September 2018.
The database contains data of employees (mainly from large-scale
companies) and their families from employees’ health insurers(22).
The JMDC-HC database includes the following information: sex,

* Corresponding author: Koji Kawakami, email kawakami.koji.4e@kyoto-u.ac.jp

Abbreviations: BP, blood pressure; HC, health check-up; WC, waist circumference.

British Journal of Nutrition (2021), 126, 1585–1591 doi:10.1017/S0007114521000179
© The Author(s), 2021. Published by Cambridge University Press on behalf of The Nutrition Society

https://doi.org/10.1017/S0007114521000179  Published online by Cam
bridge U

niversity Press

mailto:kawakami.koji.4e@kyoto-u.ac.jp
https://doi.org/10.1017/S0007114521000179
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0007114521000179&domain=pdf
https://doi.org/10.1017/S0007114521000179


date of birth, date of HC; measured anthropometric measurements
such as BMI and waist circumference (WC); measured laboratory
values including systolic blood pressure (BP), diastolic BP, LDL-
cholesterol, HDL-cholesterol, TAG, aspartate aminotransferase, ala-
nine aminotransferase and γ-glutamyl transpeptidase. The database
also included a self-administered questionnaire of lifestyle behav-
iours (current smoking, regular exercise, dietary, drinking and
sleeping habits); medication use for hypertension, dyslipidaemia
and diabetes mellitus; and history of heart disease, stroke and kid-
ney disease.

The present study was approved (R1989) by the ethics com-
mittee of Kyoto University. Informed consent was waived
because of the use of anonymous data.

Participants

We included adults aged 20 years or older, who received initial
HC between 2008 and 2012, and 5 years later from the initial HC.
We excluded people who had at least one missing variable in
baseline data; have a history of heart disease, stroke or kidney
disease to exclude severely ill patients; with BMI≥ 25 kg/m2,
or WC≥ 85 cm for men and 90 cm for women at baseline to
examine the incidence of obesity and abdominal obesity.
Although the WHO categorised BMI≥ 25 kg/m2 as overweight
and BMI≥ 30 kg/m2 as obesity, the Japan Society for the
Study of Obesity defined BMI≥ 25 kg/m2 as obesity and
WC≥ 85 cm for men and 90 cm for women as abdominal obesity
because only 2–3 % Japanese have BMI≥ 30 kg/m2, and mild
excess of adiposity introduces glucose intolerance and compli-
cations in Japanese population(23). With this definition, 30·7 % of
men and 21·9 % of women with a BMI≥ 25 kg/m2 in Japan had
obesity(24).

Variables

We defined BMI≥ 25 kg/m2 at fifth-year HC as the primary out-
come and abdominal obesity (WC≥ 85 cm for men and ≥ 90 cm
for women) as the secondary outcome.

Exposure variables consisted of eating and drinking habits
based on a self-reported questionnaire from HC. These habits
include the following variables: eating speed (I eat faster than
other people: fast/normal/slow), late dinner (I have dinner
within 2 h before bedtime at least 3 times a week: yes/no), late
snacking (I have snack after dinner at least 3 times a week: yes/
no), skipping breakfast (I does not have breakfast at least 3 times
a week: yes/no), drinking habit including frequency of drinking
alcoholic beverages (none or rarely/occasionally/daily) and
amount of alcohol per d when they drink alcohol (<20 g/20–
40 g/40–60 g/≥ 60 g).

From the baseline HC data, the following variables were
extracted as covariates: age, sex, current smoking status (I am
a current smoker: yes/no), regular exercise (I exercise 30 min
or longer, 2 d or more a week: yes/no), physical activity (I walk
≥1 h/d or have equivalent physical activity: yes/no), walking fast
(I walk faster than other same age people: yes/no), insufficient
sleep (I have enough sleep: yes/no), measured baseline anthropo-
metric measures (BMI and WC); measured laboratory values
(systolic BP, diastolic BP, LDL-cholesterol, HDL-cholesterol,
TAG, aspartate aminotransferase, alanine aminotransferase and

γ-glutamyl transpeptidase); weight gain ≥ 10 kg from 20 years
(yes/no), and weight change ≥ 3 kg in the preceding year
(yes/no); drug use for hypertension, dyslipidaemia and diabetes
(yes/no) and calendar year at baseline.

Statistical analysis

Continuous variables were summarised by medians and inter-
quartile ranges; binary and categorical variables were summarised
by numbers and percentages. Age–sex-adjusted, and multivariable
logistic regression analyses were performed for the incidence of
obesity and abdominal obesity; OR and 99 % CI were estimated.
Covariates in multivariable analyses were listed above. We did
not apply any statistical variable selection such as the stepwise
method, and we chose clinically important covariates in the
model.We also checkedmulticollinearity with the variance infla-
tion factor. To check the consistency of the primary analyses, we
conducted linear regression analyses with the outcome of the
difference of BMI or WC as sensitivity analyses. To account
for multiple testing, all reported P values were two-sided and
P< 0·01 was considered statistically significant. All statistical
analyses were performed using SAS version 9.4 (SAS
Institute Inc.).

Results

In the JMDC-HC database, 620 932 adults received HC at least
once between 2008 and 2012. Among them, 497 750 were
excluded according to the exclusion criteria. Of all people,
123 182 people who received an HC after 5 years were included
in this study (Fig. 1).

Table 1 shows the baseline characteristics. Median agewas 45
(interquartile range 40, 51) years, and 76 965 (62·5 %) were men.

Fig. 1. Study flow chart. WC, waist circumference
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Table 1. Baseline characteristics for the whole sample and for those who developed or not developed obesity during the 5 years of follow-up*
(Medians and interquartile ranges (25 %, 75 %); numbers and percentages)

All (n 123 182) Developed obesity (n 7133) Not developed obesity (n 116 049)

Pn % Median 25%, 75% n % Median 25%, 75% n % Median 25%, 75%

Age (years) 45 40, 51 43 40, 49 45 40, 51 <0·001
20–29 2495 2·0 176 2·5 2319 2·0 0·006
30–39 23 542 19·1 1519 21·3 22 023 19·0 <0·001
40–49 61 682 50·1 3858 54·1 57 824 49·8 <0·001
50–59 28 564 23·2 1341 18·8 27 223 23·5 <0·001
≥60 6899 5·6 239 3·4 6660 5·7 <0·001

Male sex 76 965 62·5 4821 67·6 72 144 62·2 <0·001
Eating speed <0·001

Fast 33 265 27 2517 35·3 30 748 26·5
Normal 78 254 63·5 4175 58·5 74 079 63·8
Slow 11 663 9·5 441 6·2 11 222 9·7

Late dinner 40 352 32·8 2578 36·1 37 774 32·6 <0·001
Late snacking 17 771 14·4 1150 16·1 16 621 14·3 <0·001
Skipping breakfast 20 882 17 1448 20·3 19 434 16·8 <0·001
Frequency of drinking <0·001

None or rarely 34 155 27·7 2097 29·4 32 058 27·6
Occasional 48 648 39·5 3064 43 45 584 39·3
Daily 40 379 32·8 1972 27·7 38 407 33·1

Amount of alcohol <0·001
<20 g 71 031 57·7 4010 56·2 67 021 57·8
20–40 g 33 562 27·3 1896 26·6 31 666 27·3
40–60 g 14 365 11·7 914 12·8 13 451 11·6
>60 g 4224 3·4 313 4·4 3911 3·4

Current smoking 35 801 29·1 2374 33·3 33 427 28·8 <0·001
Exercise 26 251 21·3 1634 22·9 24 617 21·2 <0·001
Physical activity 40 894 33·2 2362 33·1 38 532 33·2 0·88
Walking fast 58 301 47·3 3284 46·0 55 017 47·4 0·02
Insufficient sleep 48 163 39·1 3057 42·9 45 106 38·9 <0·001
Weight gain from 20 years 20 884 17 3051 42·8 17 833 15·4 <0·001
Weight change in the preceding year 25 737 20·9 2876 40·3 22 861 19·7 <0·001
Hypertension drug use 6076 4·9 498 7·0 5578 4·8 <0·001
Dyslipidaemia drug use 4331 3·5 329 4·6 4002 3·5 <0·001
Diabetes drug use 1390 1·1 91 1·3 1299 1·1 0·22
Anthropometry and laboratory values

BMI (kg/m2) 21·3 19·8, 22·7 24 23·2, 24·5 21·1 19·7, 22·4 <0·001
WC (cm) 77·2 72·5, 81 82 79·5, 84 77 72·2, 81 <0·001
Systolic BP (mmHg) 116 106, 126 119 110, 128 116 106, 126 <0·001
Diastolic BP (mmHg) 72 64, 80 74 67, 81 71 64, 80 <0·001
LDL-cholesterol (mg/dl)† 114 96, 135 120 101, 141 114 95, 135 <0·001
HDL-cholesterol (mg/dl)† 65 55, 76 59 51, 70 65 55, 77 <0·001
TAG (mg/dl)† 77 56, 112 85 62, 122 77 56, 111 <0·001
AST (U/l) 19 17, 23 19 16, 23 19 17, 23 <0·001
ALT (U/l) 17 13, 23 18 14, 25 17 13, 23 <0·001
γ-GTP (U/l) 23 16, 36 24 17, 38 23 16, 36 <0·001

Calendar year 0·002
2008 2545 2·1 130 1·8 2415 2·1
2009 7324 6·0 404 5·7 6920 6·0
2010 19 332 15·7 1075 15·1 18 257 15·7
2011 28 457 23·1 1564 21·9 26 893 23·2
2012 65 524 53·2 3960 55·5 61 564 53·1

WC, waist circumference; BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GTP, glutamyl transpeptidase.
* The Wilcoxon rank sum test was used for continuous variables, and the χ2 test was used for categorical variables to calculate P value.
† To convert cholesterol in mg/dl to mmol/l, multiply by 0·0259. To convert TAG in mg/dl to mmol/l, multiply by 0·0113.
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Individuals who developed obesity tended to be younger; had
non-healthy lifestyles, such as current smoking, eating fast, skipping
breakfast, large amount of alcohol consumption and insufficient
sleep; experienced weight gain from 20 years or weight change
in the preceding year; received drugs for hypertension and dyslipi-
daemia; and had higher anthropometric and laboratory values,
including BMI, WC, systolic BP, diastolic BP, LDL-cholesterol and
TAG. On the other hand, many individuals who did not develop
obesity were daily drinkers (Table 1).

Table 2 shows the association between eating and drinking
habits and the risk of obesity; 7133 (5·8 %) people developed
obesity after 5 years. Skipping breakfast (OR 1·21; 99 % CI

1·10, 1·34) was associated with higher risks of obesity in men,
whereas occasional (OR 0·86; 99 % CI 0·78, 0·94) or daily (OR
0·72; 99 % CI 0·64, 0·81) drinking of alcoholic beverages was
associated with a lower risk of obesity (Table 2).

Table 3 shows the associations between eating and drinking
habits and abdominal obesity; 12 725 (10·3 %) people developed
abdominal obesity after 5 years. Late snacking (OR 1·09; 99 % CI
1·01, 1·18) and skipping breakfast (OR 1·21; 99 % CI 1·13, 1·30)
were associated with a high risk of abdominal obesity, whereas
occasional (OR 0·91; 99 % CI 0·84, 0·99) or daily (OR 0·85; 99 %
CI 0·78, 0·93) drinking of alcohol beverages was associated with
a low risk of abdominal obesity (Table 3).

Table 2. Logistic regression analyses for obesity
(Odds ratios and 99 % confidence intervals)

Age- and sex-adjusted

P

Multivariable*

POR 99% CI OR 99% CI

Eating speed
Normal Reference Reference
Fast 1·40 1·31, 1·50 <0·001 1·04 0·96, 1·13 0·18
Slow 0·69 0·60, 0·78 <0·001 0·99 0·85, 1·15 0·86
Late dinner 1·06 0·99, 1·13 0·04 0·97 0·90, 1·05 0·37
Late snacking 1·14 1·05, 1·24 <0·001 1·03 0·93, 1·14 0·43
Skipping breakfast 1·14 1·06, 1·24 <0·001 1·21 1·10, 1·34 <0·001

Frequency of drinking
None or rarely Reference Reference
Occasional 0·95 0·88, 1·03 0·09 0·86 0·78, 0·94 <0·001
Daily 0·71 0·65, 0·77 <0·001 0·72 0·64, 0·81 <0·001

Amount of alcohol
< 20 g Reference Reference
20–40 g 0·95 0·88, 1·02 0·07 0·95 0·86, 1·05 0·18
40–60 g 1·05 0·95, 1·16 0·18 1·03 0·91, 1·17 0·54
> 60 g 1·21 1·03, 1·42 0·002 1·07 0·89, 1·30 0·35

WC, waist circumference; BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GTP, glutamyl transpeptidase.
* Adjusted for age, sex; eating speed, late dinner, late snacking, skipping breakfast, frequency of drinking, amount of alcohol; current smoking, regular exercise, physical activity,
walking fast, insufficient sleep; baseline anthropometricmeasures (BMI andWC); laboratory values (systolic BP, diastolic BP, LDL-cholesterol, HDL-cholesterol, TAG, AST, ALT and
γ-GTP); weight gain ≥10 kg from 20 years, weight change ≥3 kg in the preceding year; drug use for hypertension, dyslipidaemia, and diabetes and calendar year.

Table 3. Logistic regression for abdominal obesity
(Odds ratios and 99 % confidence intervals)

Age-adjusted

P

Multivariable*

POR 99% CI OR 99% CI

Eating speed
Normal Reference Reference
Fast 1·33 1·26, 1·41 <0·001 1·05 0·99, 1·12 0·03
Slow 0·75 0·68, 0·83 <0·001 0·96 0·86, 1·07 0·32
Late dinner 1·11 1·06, 1·17 <0·001 1·02 0·96, 1·08 0·41
Late snacking 1·16 1·08, 1·25 <0·001 1·09 1·01, 1·18 0·006
Skipping breakfast 1·20 1·13, 1·28 <0·001 1·21 1·13, 1·30 <0·001

Frequency of drinking
None or rarely Reference Reference
Occasional 1·02 0·96, 1·09 0·37 0·91 0·84, 0·99 0·003
Daily 0·97 0·90, 1·03 0·18 0·85 0·78, 0·93 <0·001

Amount of alcohol
<20 g Reference Reference
20–40 g 1·07 1·01, 1·13 0·002 1·02 0·95, 1·09 0·51
40–60 g 1·09 1·01, 1·17 0·003 0·99 0·91, 1·08 0·83
>60 g 1·30 1·16, 1·46 <0·001 1·11 0·97, 1·27 0·04

WC, waist circumference; BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GTP, glutamyl transpeptidase.
* Adjusted for age, sex; eating speed, late dinner, late snacking, skipping breakfast, frequency of drinking, amount of alcohol; current smoking, regular exercise, physical activity,
walking fast, insufficient sleep; baseline anthropometricmeasures (BMI andWC); laboratory values (systolic BP, diastolic BP, LDL-cholesterol, HDL-cholesterol, TAG, AST, ALT and
γ-GTP); weight gain ≥ 10 kg from 20 years, weight change ≥ 3 kg in the preceding year; drug use for hypertension, dyslipidaemia, and diabetes and calendar year.
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Online Supplementary Tables S1 and S2 show the associa-
tions between eating and drinking habits and the difference of
BMI and WC, respectively. Skipping breakfast was associated
with the increase in BMI, and occasional or daily drinking of
alcohol beverages, and 20–40 g alcohol consumption were asso-
ciated with the decrease in BMI (online Supplementary Table
S1). Fast eating, late dinner and skipping breakfast were associ-
ated with the increase in WC, and slow eating and daily drinking
of alcohol beverages were associated with the decrease in WC
(online Supplementary Table S2).

Discussion

In this 5-year retrospective longitudinal big data analysis, we
evaluated the association between various eating and drinking
habits and the risks of obesity and abdominal obesity at 5 years
using the JMDC-HC database. Multivariable logistic regression
analyses revealed that frequent drinking of alcoholic beverages
was associated with a lower risk of obesity and abdominal
obesity. In contrast, skipping breakfast was associated with a
higher risk of obesity and abdominal obesity. Late snacking
was associated with a high risk of abdominal obesity, but not
associated with obesity. According to the longitudinal design
and the adjustment of major confounding factors, including
smoking status and physical activity, we could evaluate these
unbiased associations without reverse causation.

Our results were consistent with previous studies that evalu-
ated the association between eating and drinking habits and the
risk of obesity. Frequent drinking of alcoholic beverages was
inversely associated with the risk of obesity than non-or-rarely
drinking. Although the amount of alcohol was associated with
the risk of obesity and abdominal obesity after age-adjusted,
the amount of alcohol consumption was not significantly associ-
ated with the onset of obesity and abdominal obesity after multi-
variable adjustment except for abdominal obesity in women. A
drinking habit provides energy from alcohol (7·1 kcal (29·7 kJ)/
1 g of alcohol), and other dietary sources fit with alcohol drink-
ing, but a clear cause–effect association between alcohol intake
and weight gain is not still clear(9). A systematic review showed
that heavy drinking might cause weight gain, but low to moder-
ate drinking may prevent weight gain(10). Another systematic
review revealed that a higher beer consumption (>500ml/d)
might be associatedwith abdominal obesity(11). Besides, a recent
longitudinal study reported that increased alcohol consumption
was associated with weight gain(12). On the other hand, the
evaluation between frequency of drinking alcoholic beverages
and obesity is scarce. A cross-sectional study in France showed
that daily alcohol intake was associated with smaller anthropo-
metric indicators(13). As we know, our study is the first longi-
tudinal study that evaluated the frequency of drinking
alcoholic beverages and obesity and our results may have added
an insight that not only low to moderate amount of alcohol con-
sumption but also frequency of drinking alcoholic beverages
may be useful for obesity management.

Skipping breakfast was associatedwith subsequent obesity. It
is commonly reported that ‘breakfast is the most important meal
of the day(25),’ but 17 % of participants skipped breakfast in the

present study. Kito et al. evaluated the association of eating hab-
its and obesity using the JMDC-HC database(8). Skipping break-
fast was associated with the risk of obesity, but late dinner was
not statistically significant. We observed similar results in the
present study. A cross-sectional study (Third National Health
and Nutrition Examination Survey; NHANES III) reported that
people who skipped breakfast or ate meat and eggs had higher
BMI than thosewho ate cereals and bread(14). Similarly, a system-
atic review of cross-sectional studies reported that
skipping breakfast was associated with the risk of obesity in
the Asia–Pacific region(15). In contrast, a recent systematic review
of randomised controlled trials reported that breakfast intake
increased body weight and energy intake in short periods(16).
The reason for this discrepancy is unclear, but the maximum
study period in the preceding randomised trials was only
16 weeks. Therefore, we believe that the long-term effectiveness
of breakfast is still debatable.

Regarding eating speed, fast and slow eating were associated
with high and low risk of obesity with the age-adjusted model
but not significantly associated with the multivariable model.
Hurst et al.(7) reported that the change in eating speed was asso-
ciated with the incidence of obesity in diabetic patients, and our
results were not consistent with their results even though the
same database was used. In a meta-analysis, Ohkuma et al.(17)

reported that fast eating was positively associated with excess
body weight. Cross-sectional and longitudinal studies also
showed that fast eating was significantly associated with weight
gain(18–21). The discrepancies in the result from the previous stud-
ies may be owing to the different population or outcomes, longi-
tudinal design or adjustment of a lot of confounders.

Our results could be implemented for the health promotion of
modifiable eating habits, such as eating speed and skipping
breakfast. As less energy intake can be achieved by reducing
the eating rate without increasing hunger, such promotions
are expected to reduce obesity(26). Meanwhile, at this
moment, we do not intend to encourage daily drinking as a
health promotion strategy. This is because the large amount
of alcohol intake may be associated with obesity and abdomi-
nal obesity, although such relationship was not statistically
significant. Furthermore, alcohol is known as a risk factor
for many disease and injury, such as alcohol dependence(27).
Mild to moderate drinking focusing on both the frequency and
amount for better health, such as obesity management, might
be worth to consider while conducting future research(28).
However, excess alcohol consumption would be harmful
and should be avoided.

This study has some limitations. First, reliability and granular-
ity of some variables may be insufficient because these variables
were derived from the self-reported questionnaire of the annual
HC rather than from research. Therefore, the type of alcohol
(beer, wine, etc.), past pattern of drinking such as nondrinker
or past drinker, is not discernible because the classification
in the questionnaire is not sufficiently detailed. Besides, the
total energy intake was also not available, and the insufficient
data may result in some unmeasured confounding in our
analyses.

Second, the generalisability of the present study is unclear.
Our study included few people aged 70 years or older because
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the JMDC database consists of company employees and their
families who are relatively young. Fukasawa et al. acknowl-
edged that the population included in the JMDC-HC database
was younger and had fewer lifestyle diseases than the popula-
tion included in the National Health and Nutrition Survey(22).
Therefore, the results of the present study need caution for
applying to other populations, such as elderly and self-
employees.

Third, the socio-economic factors are inversely associated
with the risk of obesity, especially in women in developed coun-
tries(29), but these factors are not included in this database.
However, we assume that the socio-economic factors are rela-
tively homogeneous because the database constitutes company
employees and their families whose socio-economic status is
relatively similar. Therefore, the adaptation of our results to
self-employed and older people is difficult.

Finally, in our study, many people were excluded because
they had missing variable in baseline data or did not receive a
fifth-year HC. If baseline characteristics between included and
excluded people were different, the results might have been
biased owing to the missing values.

Conclusion

In conclusion, according to the 5-year longitudinal data, eating
and drinking habits, such as mild to moderate alcohol consump-
tion and avoiding skipping breakfast, may result in better obesity
prevention. However, excess alcohol consumption would be
harmful and should be avoided. A prospective longitudinal study
would be necessary to confirm the association between eating
and drinking habits and obesity.
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