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Abstract: Eating behavior is an important aspect for dietary quality and long-term health. This study
examined associations between eating vegetables first at a meal and food intakes among preschool
children in Tokyo, Japan. We used cross-sectional data of 135 preschool children from seven nursery
schools in Adachi City, Tokyo, Japan. Caregivers completed a survey on child’s eating behaviors and
a diet questionnaire. Linear regression was used to examine frequency of eating vegetables first at a
meal and food intakes; percent difference and the corresponding 95% confidence interval (95% CI)
were presented. Overall, 25.2% of children reported eating vegetables first at a meal every time,
52.6% sometimes, and 22.2% not often or never. In the multivariate analysis, higher vegetable intake
remained significant after adjusting for other covariates (compared with the group of eating vegetables
first not often or never, the group reported sometimes: 27%, 95% CI: 0–63%; the group reported every
time: 93%, 95% CI: 43–159%). No significant difference in intake by frequency categories of eating
vegetables first was observed for other food groups, including fruits, meat, fish, cereals, and sweets.
Children eating vegetables first at a meal more was associated with higher total intake of vegetables
compared with children who did not eat vegetables first, among Japanese preschool children.
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1. Introduction

A healthy diet is an essential component for meeting proper nutrition requirement for optimal body
growth and body weight during childhood [1–3]. A poor diet can be a result of an imbalanced diet by
overeating low-nutrient-dense foods such as refined carbohydrates and sweets and failing to consume
other foods with high nutrient density, such as fruits, vegetables, and healthy meats [4]. Having a
poor diet by consuming an excessive amount of unhealthy food and an insufficient amount of healthy
food can lead to both short-term and long-term negative consequences on children development, such
as obesity, nutrition deficiency, and insufficient body growth [5–7]. In addition to its beneficial role
on body growth in childhood, a healthy diet pattern formed in childhood will also benefit long-term
health if the pattern is maintained in later life [8,9].

Eating behaviors can reflect and even potentially influence overall dietary quality [10,11].
Particularly, choice of foods consumed during the early phase of a meal with respect to energy

Nutrients 2020, 12, 1762; doi:10.3390/nu12061762 www.mdpi.com/journal/nutrients

http://www.mdpi.com/journal/nutrients
http://www.mdpi.com
https://orcid.org/0000-0001-5533-2844
https://orcid.org/0000-0002-1074-3954
http://dx.doi.org/10.3390/nu12061762
http://www.mdpi.com/journal/nutrients
https://www.mdpi.com/2072-6643/12/6/1762?type=check_update&version=2


Nutrients 2020, 12, 1762 2 of 10

intake and intakes of different food groups has been examined in several studies conducted in the
United States (U.S.) among people of different age groups. For instance, a randomized cross-over study
conducted among adults in the U.S. found that consuming a first course with low-energy-dense salad
enhanced satiety and led to reduced energy intake in the subsequent courses [12]. The beneficial role of
consuming low-energy-dense foods at the beginning of a meal, particularly vegetables, has also been
examined among children. More importantly, studies have revealed that consuming vegetables during
the early phase of a meal led to not only reduced meal energy intake but also increased vegetable
intake. A study conducted at a daycare center in Pennsylvania by the same research group found that
serving low-energy-dense vegetable soup during the early phase of a meal led to reduced intake of
energy-dense entrée and increased vegetable consumption at the meal [13]. Another cross-over study
examined portion size of vegetables served at the start of meal among preschool children and reported
that increasing portion size of vegetables at the start of a meal led to greater vegetable consumption
without increasing meal energy intake [14]. Therefore, serving vegetables at the start of a meal and
avoiding presence of competing foods that are less healthy may be advocated as an effective strategy
to promote higher vegetable intake in preschool children [14].

Lately, there has been a trend of decreasing in vegetable intake and increasing in meat intake
among the general Japanese population. The annual survey on citizens’ health and nutrition published
by the Ministry of Health, Labor and Welfare in Japan suggested that, compared with 10 years ago, the
daily intakes of vegetables and fruits among Japanese had been decreasing (277.4 g/day for vegetables
with a drop of 18.4 g/day, 110.3 g/day for fruits with a drop of 22.0 g/day), whereas the daily intake
of meat had been increasing (80.7 g/day with an increase of 6.7 g/day) [15]. Since one’s dietary
habit is often formed as early as in childhood, identifying children with insufficient vegetable intake
and subsequently developing dietary guidelines and interventions that will likely lead to increased
vegetable intake and other healthy food intakes should be considered as a useful strategy to address
the current diet problem in Japan [9,16].

A typical Japanese meal set usually consists of a staple food (mostly rice), three side dishes, and a
soup served all at once [17]. Therefore, the sequence of food consumed can vary from person to person.
As suggested by the earlier studies conducted in the U.S. on consuming vegetables during early phase
of a meal, evaluating frequency of eating vegetables first at a meal with respect to various food intakes
will be useful to determine if early consumption of vegetables at a meal is informative of assessing
vegetable consumption and possibly overall dietary quality among Japanese children.

We used data from a cross-sectional study of preschool children in Japan and evaluated the
association between frequency of eating vegetables first at a meal and intakes of different food groups,
including vegetables, fruits, meat, fish, cereal, and sweets. We hypothesized that frequently consuming
vegetables first at a meal would be associated with higher intake of vegetables and other healthier foods.

2. Materials and Methods

2.1. Study Population

We used data from a cross-sectional study of 135 preschool children from Adachi City, Tokyo,
Japan in 2017. The study was initiated as a component of a health promotion campaign known as
“Eat Vegetable First at Meals”, which was launched in Adachi City in 2013. Children in 5-year-old
class from seven licensed public nursery schools in Adachi City were invited to participate in the
study. Teachers at the nursery schools explained to the children’s caregivers about the study and
distributed the study questionnaires. The questionnaires included a survey on regular eating behaviors
of the participated child and a brief-type diet history questionnaire developed for Japanese preschool
children aged 3–6 years (BDHQ3y) [18]. Participants were informed that participation in the study
was voluntary and returning the completed questionnaires indicated their consent to participating in
the study. The questionnaires were distributed to 165 caregivers, out of which 135 caregivers returned
the questionnaires in sealed envelopes via each nursery school (response rate: 81.8%). Use of the
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data for this study was approved by the Ethics Committee of Tokyo Medical and Dental University
(No. M2016-284).

2.2. Survey on Dietary Behavior

The dietary behavior survey was filled out by the caregiver of the participated child. It aimed to
assess the regular eating and cooking behaviors of both the caregiver and the child. For our study,
we were particularly interested in the frequency of eating vegetables first at a meal. In the dietary
behavior survey, frequency of eating vegetables first at a meal was assessed in the following question:
“how often does your child eat the first bite from vegetables at a given meal?” The caregiver was asked
to circle the answer that best applied to his or her child from the following options: “every time”,
“sometimes”, “not often”, or “never”. Since there were only 4 children who reported “never” for
consuming the first bite from vegetables at a meal, we collapsed the groups of children who reported
“not often” or “never” into one group in the analysis.

2.3. Survery on Food Intake

Food intakes were assessed using a brief-type diet history questionnaire for Japanese preschool
children aged 3–6 years (BDHQ3y), which was developed based on the adult version of a self-administered
diet history questionnaire that has been widely used in a range of epidemiologic studies for assessing
food intakes in Japanese adults [19]. The caregiver reported the regular food intakes of his or her child
during the preceding month by filling out BDHQ3y. The validity of BDHQ3y has been previously
tested [18]. Details of BDHQ3y have been described elsewhere [18,20]. Briefly, BDHQ3y is a four-page
questionnaire which reflects the typical Japanese dietary pattern, and it includes four sections to assess the
food intake frequency: (1) 57 food and nonalcoholic beverage items; (2) daily intakes of rice (the most
widely consumed staple food in Japan) and miso soup (widely consumed soup type in Japan); (3) usual
cooking methods; and (4) general dietary behaviors. The daily intakes of 66 food items, total energy
intake, and nutrient values are then estimated using an ad hoc computer algorithm, which takes into
account the age-specific portion size using a specific weighting factor to adjust for the effect of age on the
portion size consumed.

We considered the following food groups in our analysis: vegetable, fruit, meat (excluding fish),
fish, cereal (including rice, noodles, and bread), and sweets. In the BDHQ3y, vegetable intake was
collected based on the consumptions of dark green-leaf vegetables, cabbage, carrots, pumpkins, rooted
vegetables, tomatoes, and mushrooms. Fruit intake was collected based on the commonly consumed
fruits, except juice and jam made from fruits. Meat intake was collected based on the consumptions
of chicken, pork, beef, processed meat, and animal liver. Fish intake was collected based on the
intakes from fresh fish, canned fish, dried and salted fish, and food made from fish. Cereal intake
was categorized into three sub-groups, and the intake of each group was calculated respectively: rice
(including plain white rice, barley, whole grain rice, brown rice, and multigrain rice); noodles (including
buckwheat noodles, Japanese wheat noodles, Chinese noodles, fried noodles, instant noodles, and
western-style noodles); and bread. Intake on sweets was assessed from the following food sources:
western sweets, Japanese sweets, ice cream, chocolate, and other sweet snacks. For each of the food
groups, daily intakes of the food items were then summed and a value of total daily intake (g/day)
was obtained, respectively. The summed value of the daily intakes from rice, noodles, and bread was
reported as the daily intake of cereal. In addition, total energy intake (kcal/day) was also assessed in
our study.

For each of the food groups, from the value of daily intake (g/day) estimated based on the nutrient
database, we divided the food intake by the total energy intake and then multiplied the value by
1000 to derive the nutrient density (g/1000 kcal per day), so the food intake was represented as a dietary
composition (a percentage from daily energy intake) rather than the absolute intake value for each
child [4,21]. Nutrient density values were then log-transformed to account for potential non-normality.
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2.4. Covariates

Information on the child’s date of birth, sex, height, and weight were filled out by the caregiver
in the BDHQ3y questionnaire. Information on the following covariates was additionally collected
from the dietary behavior survey: number of people in the household, household economic status
(in good standing, normal, indigent), parents’ job (self-owned business, full-time, part-time, other),
caregiver-rated child’s physical health (good, normal, poor), and child’s physical activity status, which
was assessed by the frequency of conducting physical exercise that was longer than 30 min (almost
every day, 5–6 times a week, 3–4 times a week, 1–2 times a week, rarely or never). In addition, the
caregiver was asked to recall the average frequency of the child’s vegetable consumption (almost at
every meal, twice in a day, less than once in a day). We considered the covariates mentioned above as
potential confounders for the association between frequency of eating vegetables first at a meal and
food intakes and subsequently examined them in the analysis. For any question that was not answered
by the caregiver, the missing value was set to the most commonly reported response.

2.5. Statistical Analysis

The main exposure of interest was frequency of eating vegetables first at a meal. The exposure was
evaluated as a categorical variable with the following category: every time, sometimes, and not often
or never. The group of children reported as not often or never eating vegetables first at a meal was set
as the reference category. We first examined the association between frequency of eating vegetables
first at a meal and other demographic or lifestyle-related covariates by conducting a chi-square test for
a categorical covariate and analysis of variance for a continuous covariate. For the univariate analysis,
the frequency of eating vegetables first at a meal was included as the only predictor in the univariate
model. For the multivariate analysis, covariates with a p-value less than 0.05 from the chi-square
test or the analysis of variance test were considered as significant and were subsequently adjusted
in the multivariate model: age (months), physical health status (good, normal, poor), frequency of
consuming vegetables (almost at every meal, twice in a day, less than once in a day). For both univariate
and multivariate analyses, we used a linear regression model and examined the association between
frequency of eating vegetables first at a meal and intake of the food groups. Since the outcome of
food intake was on a logarithmic scale, coefficients and standard errors were back-transformed to
the original scale with an interpretation of percent difference in the daily nutrient density for a given
group compared to the reference group. All analyses were conducted using STATA version 13 (STATA
Statistical Software: Release 13. College Station, TX, USA: StataCorp LP).

3. Results

Characteristics of the overall study sample by the reported frequency of eating vegetables first at
a meal are summarized in Table 1. Our study included 135 Japanese preschool children with average
age of 6.4 years (SD = 0.3 years) and average body mass index (BMI) of 15.5 kg/m2 (SD = 1.8 kg/m2).
With respect to the frequency of eating vegetables first at a meal reported by the caregiver, 34 (25.2%)
participants reported “every time”, 71 (52.6%) participants reported “sometimes”, and 30 (22.2%)
participants reported “not often or never”. Compared with the other two groups, the group of children
reported as eating vegetables first at a meal every time had slightly higher BMI, a greater proportion of
parents who owned self-business or had full-time job, better caregiver-rated physical health, more
frequent physical activity, as suggested by a lower proportion of children who rarely or never conducted
exercise that was longer than 30 min, and more frequent vegetable consumption (Table 1).
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Table 1. Population characteristics and characteristics by frequency of eating vegetables first at a meal.

Frequency of Eating Vegetables First at a Meal
Total

(n = 135)
Every Time

(n = 34, 25.2%) Sometimes (n = 71, 52.6%) Not Often or Never
(n = 30, 22.2%) p-Value 1

Mean (SD) 2

Age (years) 3 6.4 (0.3) 6.3 (0.3) 6.4 (0.3) 6.5 (0.3) 0.03
BMI (kg/m2) 4 15.5 (1.8) 15.9 (1.7) 15.4 (1.6) 15.3 (2.2) 0.42
Family size 5 3 3 3 3 0.08

Count (percent)
Male 67 (49.6%) 15 (44.1%) 34 (47.9%) 18 (60.0%) 0.41
Economic status 0.89

In good standing 13 (9.6%) 3 (8.8%) 6 (8.5%) 4 (13.3%)
Normal 93 (68.9%) 24 (70.6%) 48 (67.6%) 21 (70.0%)
Indigent 29 (21.5%) 7 (20.6%) 17 (23.9%) 5 (16.6%)

Job of mother 0.38
Self-owned business 10 (7.4%) 3 (8,8%) 4 (5.6%) 3 (10.0%)

Full-time 63 (46.7%) 20 (58.8%) 32 (45.1%) 11 (36.7%)
Part-time 53 (39.3%) 10 (29.4%) 28 (39.4%) 15 (50.0%)

Other 9 (6.7%) 1 (2.9%) 7 (9.9%) 1 (3.3%)
Job of father 0.64

Self-business 15 (11.1%) 3 (8.8%) 6 (8.5%) 6 (20.0%)
Full-time 94 (69.6%) 25 (73.5%) 52 (73.2%) 17 (56.7%)
Part-time 6 (4.4%) 1 (2.9%) 3 (4.2%) 2 (6.7%)

Other 20 (14.8%) 5 (14.7%) 10 (14.1%) 5 (16.7%)
Physical health status 0.01

Good 106 (78.5%) 33 (97.1%) 50 (70.4%) 23 (76.7%)
Normal 21 (15.6%) 1 (2.9%) 17 (23.9%) 3 (10.0%)

Poor 8 (5.9%) 0 4 (5.6%) 4 (13.3%)
Frequency of conducting physical
activity (longer than 30 min) 0.69

Almost every day 17 (12.6%) 5 (14.7%) 6 (8.5%) 6 (20.0%)
5–6 times a week 9 (6.7%) 3 (8.8%) 5 (7.0%) 1 (3.3%)
3–4 times a week 24 (17.8%) 8 (23.5%) 13 (18.3%) 3 (10.0%)
1–2 times a week 66 (48.9%) 14 (41.2%) 36 (50.7%) 16 (53.3%)
Rarely or never 19 (14.1%) 4 (11.8%) 11 (15.5%) 4 (13.3%)

Frequency of consuming vegetables <0.01
Almost at every meal 57 (42.2%) 20 (58.8%) 29 (40.9%) 8 (26.7%)

Twice in a day 60 (44.4%) 13 (28.2%) 35 (49.3%) 12 (40.0%)
Less than once in a day 18 (13.3%) 1 (2.9%) 7 (9.8%) 10 (33.3%)

1 p-value from chi-square test for categorical covariate and analysis of variance for continuous covariate is presented. 2 SD: standard deviation.
3 Age is presented in years by dividing age in months by 12. 4 BMI: body mass index. 5 Median is presented for the number of people in
the household.
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Daily intakes of the major food groups (g/1000 kcal, except for total energy intake) with respect to
the frequency of eating vegetables first at a meal are summarized in Table 2. As Table 2 suggests, we
observed higher total vegetable intake independent of total energy intake in the groups of children
reported as more frequently eating vegetables first at a meal (every time: 147.8 g/1000 kcal, sometimes:
88.7 g/1000 kcal, not often or never: 68.0 g/1000 kcal). Higher intakes of fruits and fish and lower
intakes of cereal and sweets were also observed in the group of eating vegetables first every time
compared with the other two groups with the lower frequency. We did not observe a difference in total
energy intake across the three groups (Table 2).

Table 2. Summary of major food group intakes by frequency of eating vegetables first at a meal.

Frequency of Eating Vegetables First at a Meal

Daily Food Intake Total
(n = 135)

Every Time
(n = 34, 25.2%)

Sometimes
(n = 71, 52.6%)

Not Often or Never
(n = 30, 22.2%)

Mean (SD)
Total energy intake

(kcal) 1427.1 (471.7) 1442.6 (408.1) 1405.51 (445.9) 1460.5 (596.9)

Vegetables (g/1000
kcal) 99.0 (68.5) 147.8 (88.5) 88.7 (50.1) 68.0 (51.7)

Fruits (g/1000 kcal) 40.9 (29.4) 56.6 (31.1) 33.8 (24.5) 39.9 (32.0)
Meat excluding fish

(g/1000 kcal) 32.3 (14.3) 33.7 (12.8) 33.3 (13.9) 31.2 (16.9)

Fish (g/1000 kcal) 31.4 (16.0) 34.6 (15.1) 30.9 (15.8) 28.6 (17.4)
Cereal (g/1000 kcal) 1 240.7 (63.4) 230.7 (59.1) 241.9 (56.7) 549.5 (81.4)

Rice 189.3 (66.1) 188.4 (59.6) 188.3 (59.9) 192.7 (86.5)
Noodles 32.5 (20.1) 27.5 (14.6) 33.56 (18.7) 35.4 (27.2)

Bread 19.0 (13.1) 14.7 (11.3) 20.0 (13.8) 21.4 (12.5)
Sweets (g/1000kcal) 34.8 (21.5) 29.1 (17.5) 36.8 (21.4) 36.4 (25.1)

1 Cereal intake was calculated as the summed value of intakes from rice, noodles, and bread.

We present our main analysis results in Table 3. In the univariate analysis, we observed a
significant association between frequently eating vegetables first at a meal and higher total vegetable
intake (Table 3). Compared with the group of eating vegetables first at a meal not often or never, we
observed 46% (95% CI: 14–88%) higher vegetable intake in the “sometimes” group and 139% (95% CI:
79–219%) higher vegetable intake in the “every time” group. In addition, significantly higher intakes
of fruits and fish and lower intake of bread were also observed in the group of eating vegetables first at
a meal every time compared with the reference group (Table 3).

After adjusting for the relevant covariates (age, physical health status, frequency of consuming
vegetables) in the multivariate model, the association between frequently eating vegetables first at
a meal and higher intake of vegetables was slightly attenuated, but it still remained statistically
significant (Table 3). Compared with the group of children reported as eating vegetables first at a meal
not often or never, the “sometimes” group had 27% (95% CI: 0–63%) higher vegetable intake, and the
“every time” group had 93% (95% CI: 43–159%) higher vegetable intake. We did not observe significant
associations between frequency of eating vegetables first at a meal and food intake for the remaining
food groups that we examined, including fruits, meat, fish, cereal, and sweets (Table 3).
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Table 3. Results on association between frequency of eating vegetables first at a meal and types of
food intake 1.

Daily Food Intake 1 Frequency of Eating
Vegetables First at a Meal

Univariate Model 2 Multivariate Model 3

Percent Difference (95% CI)

Vegetables
Not often or never Reference

Sometimes 46% (14%, 88%) 27% (0%, 63%)
Every time 139% (79%, 219%) 93% (43%, 159%)

Fruits
Not often or never Reference

Sometimes −9% (−34%, 26%) −21% (−43%, 11%)
Every time 51% (4%, 118%) 23% (−17%, 82%)

Meat excluding fish
Not often or never Reference

Sometimes 12% (−8%, 35%) 8% (−12%, 32%)
Every time 15% (−8%, 43%) 9% (−15%, 39%)

Fish
Not often or never Reference

Sometimes 14% (−12%, 49%) 15% (−13%, 52%)
Every time 36% (1%, 86%) 30% (−7%, 82%)

Cereal 4
Not often or never Reference

Sometimes 0% (−12%, 14%) 3% (−10%, 19%)
Every time −5% (−18%, 10%) 0% (−16%, 17%)

Rice
Not often or never Reference

Sometimes 4% (−13%, 25%) 3% (−16%, 25%)
Every time 4% (−15%, 28%) 5% (−17%, 33%)

Noodles
Not often or never Reference

Sometimes −5% (−26%, 23%) 3% (−22%, 35%)
Every time −20% (−40%, 8%) −15% (−39%, 19%)

Bread
Not often or never Reference

Sometimes −13% (−38%, 21%) 3% (−28%, 48%)
Every time −40% (−59%, −11%) −31% (−55%, 5%)

Sweets
Not often or never Reference

Sometimes 8% (−18%, 43%) 3% (−24%, 39%)
Every time −13% (−37%, 20%) −15% (−41%, 22%)

1 Food intake was calculated as nutrient density (g/1000 kcal per day) for each food type on the natural log scale
(nutrient density was calculated by dividing reported daily food intake (g/day) by total energy intake and then
multiplying by 1000). 2 Frequency of eating vegetables first at a meal was included in the univariate model.
3 Multivariate model was adjusted for age (months), physical health status (good, normal, poor), and frequency of
consuming vegetables (almost every meal, twice in a day, less than once in a day). 4 Cereal intakes were calculated
as the summed value of intakes from rice, noodles, and bread.

4. Discussion

In our analysis of 135 Japanese preschool children, we found that frequently eating vegetables
first at a meal was associated with higher intake of vegetables, and suggestively higher intakes of
fruits and fish and lower intake of bread, independent of energy intake. To our knowledge, this is the
first study examining frequency of eating vegetables first at a meal and its association with intake of
various food groups among Japanese preschool children. The multi-dish style in the Japanese meal
culture allowed us to closely examine the role of eating vegetables first at a meal on the intakes of
commonly consumed foods among Japanese preschool children.

Our results were consistent with the previous study findings on consuming vegetables during
early phase of a meal and greater vegetable consumption. A cross-over study conducted among
preschool children in the U.S. found that doubling the portion size of vegetables as the first course led
to a subsequent 47% increase in vegetable consumption at a given meal [14]. The same research group
conducted other studies examining the role of serving vegetable dishes in the early phase of a meal.
They reported similar findings that consuming a vegetable dish early led to increased meal vegetable
intake and decreased meal energy intake [12,13]. Based on these study findings, placing vegetable
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dishes earlier during the course of a meal can be advocated as a strategy to encourage vegetable intake
among children who have insufficient vegetable consumptions. Indeed, serving-vegetable-first has
been demonstrated as an effective way to increase vegetable consumption among school children in
other settings [22].

In addition to the significant association with higher vegetable intake, we also observed that
frequently eating vegetables first at a meal was associated with suggestively higher intakes of fruits
and fish, and it was not associated with higher intakes of the food groups that were considered less
healthy, such as bread and sweets. In fact, compared with the group of children reported as not often
or never eating vegetables first at a meal, the group of children eating vegetables first every time
had suggestive lower intakes in bread and sweets (Tables 2 and 3). Further, eating vegetables first
more frequently at a given meal did not seem to be associated with increased meal energy intake,
which was also consistent with the previous study findings (Table 2) [14]. Therefore, it may be implied
that frequently eating vegetables first at a meal was not associated with higher intake of unhealthy
food or higher intake of energy. Considering the healthy benefits of eating vegetables, fruits, and fish
and current dietary guidelines on limiting intake of refined carbohydrates, our results suggested the
possibility of using frequency of eating vegetables first at a meal as a useful tool to assess the overall
dietary quality among Japanese preschool children [16,23–31].

Our study provided preliminary evidence that assessing frequency of eating vegetables first at a
meal might serve as a convenient and useful method for the policymakers to identify the population
of children with generally low vegetable consumption and possibly suboptimal diet quality, and to
subsequently develop community interventions or guidelines to improve their diet. Findings from
our study also provide useful insights for future interventional studies to further pursue this area of
research in order to draw causal conclusions on frequency of eating vegetables first at a meal and
increasing total vegetable intake among preschool children in Japan.

There are some limitations in our study. First, with a small sample size (n = 135), the statistical
power of our study was limited. Therefore, the null associations observed in some food groups may be
interpreted as either no association or a possible association but underpowered. In addition, since
we collapsed the groups of “not often” and “never” into one group due to the limited sample size,
we were unable to separately examine the food intakes for those two groups. Furthermore, a small
sample size may limit the generalizability of our results. Therefore, future studies with greater sample
size and sufficient statistical power should be conducted to address such limitations. Second, given
the cross-sectional nature of the study, our results can only be interpreted as findings of associations.
Therefore, we cannot make the causal interpretation that eating vegetables first at a meal will lead to
higher vegetable intake. However, our results still suggest that frequently eating vegetables first at the
start of a meal is informative of higher total vegetable consumption among Japanese preschool children.
Lastly, similar to other nutritional studies, diet was likely to be measured with errors, as the validity
and reliability of BDHQ3y filled out by the caregiver may not be high enough to accurately capture
the regular dietary pattern of the Japanese preschool children. With respect to the dietary behaviors
survey, since it was structured as questions with a reasonable number of choices, misclassification was
likely to be low.

5. Conclusions

In conclusion, our study on 135 Japanese preschool children suggested that compared with
children who did not eat vegetables first, eating vegetables first at a meal more was associated with
a higher total vegetable intake. Larger-scale studies with a geographically diverse population of
preschool children should be conducted to further confirm our findings. Future intervention studies or
randomized trials are warranted to further examine the causal role of eating vegetables first at a meal
on increasing healthy foods consumptions among Japanese preschool children.
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