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Abstract
Home cooking has been suggested as a key to healthy dietary intakes. However, little is known about the association between cooking behaviour and nutri-
ent intake among young-to-middle-aged women. We aimed to investigate the association between home cooking frequency and nutrient intake adequacy
among married Japanese women. Self-administered questionnaires were used to assess the weekly frequency of cooking dinner at home and habitual nutri-
ent intake during the preceding month. We evaluated nutrient intake adequacy by comparing the self-reported intake with two indices of the dietary ref-
erence intakes for Japanese (2015): the estimated average requirement (EAR) of fourteen nutrients, and the ‘tentative dietary goal for preventing lifestyle-
related diseases’ (DG) of seven nutrients. A total of 143 participants (25–44 years old) completed the questionnaires, with 32·9 % of participants reporting a
weekly home cooking frequency of seven times/week. Women with a higher home cooking frequency (seven times/week) were more likely to have children
(P= 0·001) than those with a lower home cooking frequency (0–6 times/week). Of the nutrients evaluated, there was no significant difference between the
two groups in meeting EAR and DG. Our findings suggest that daily home cooking may not be necessary to achieve adequate nutrient intake, specifically
among married, young-to-middle-aged Japanese women.
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Poor nutritional quality and the negative health consequences
that come with it are associated with a high frequency of eating
food prepared away from home(1,2). Conversely, high fre-
quency of food preparation at home is associated with longer
life expectancy(3), and prevention of weight gain and type 2

diabetes(4). Lower frequency of cooking at home is thought
to lead to increased consumption of away-from-home food
or eating out, and the food consumed in this manner is usually
high in fat and Na(5). Those who frequently cook at home are
likely to have better nutritional knowledge and cooking skills

Abbreviations:: BDHQ, brief-type self-administered diet history questionnaire; DG, tentative dietary goal for preventing lifestyle-related diseases; DRI, dietary reference intake;
EAR, estimated average requirement.
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than those who do not, which can improve nutritional
intake(6–8).
Home cooking behaviours are influenced by various factors,

and not solely by nutritional knowledge or cooking skills. A
systematic review of observational studies showed a complex
set of factors influencing home cooking behaviour, including
sex, personal relationships, time availability, employment, eth-
nicity and culture(9). Thus, determinants of home cooking
behaviour are important factors ultimately influencing health
status, and are critical to consider in establishing effective diet-
ary interventions among various cultural populations.
In previous studies dietary quality reportedly improved with

home meal preparation among elementary school children and
adolescents(10,11), adults aged approximately 20 years(8) and
middle-aged women(12). Life stage may have a direct impact
on home cooking behaviour. In a previous study, home cook-
ing frequency differed by age, particularly for women, with less
time spent cooking in the younger generation (45 years or
younger) and more time spent cooking among women aged
45 years or older(13). One possible explanation is that the
younger generation is subject to more time constraints due
to responsibilities such as earning a living and taking care of
family. A transition to parenthood is more likely at this age
than for other age groups, which could influence both dietary
intake(14) and time spent cooking(13). However, the study was
limited by excluding analysis of meal preparation frequency
and individual cooking behaviours. Another study suggests
that mothers and wives have a perceived role to provide nutri-
tious meals for the household(15), which may also have an
impact on frequency of cooking at home and dietary quality.
Living with a partner is associated with a higher home food
preparation frequency, according to a nationwide study con-
ducted in the USA(16). These studies suggest that women of
reproductive age in Western countries may play important
roles in establishing the nutritional status of household mem-
bers, yet it is not known whether the roles are similar for Asian
women. In Japan, the gender gap in married couples is wider
than in Western countries(17), and married women spend sig-
nificantly more time on household chores, including cooking,
than married men (4·6 v. 0·5 h/d)(18). Besides, over 90 % of
Japanese married couples live away from their parents(19),
which may lead to the household work being a bigger burden
for a woman in the household. However, it has not been well
studied whether home cooking frequency affects dietary intake
among married, young-to-middle-aged women in Asian
countries.
In this study, we examined whether the frequency of home

cooking is associated with improved dietary intake in married,
young-to-middle-aged, Japanese women. We hypothesised that
greater home cooking frequency is associated with better nutri-
tional intake within this population.

Methods

Procedure

This study examined the data from participants who
responded to a cross-sectional, self-administered questionnaire

survey (the POTATO study). The details of the study protocol
have been described elsewhere(20). In short, between June and
December 2014 and between July and August 2015, married
women aged 23–44 years who lived in Japan were recruited
through volunteer study collaborators (recruiters) via online
advertisements using social media, such as Facebook, or
through word of mouth. A recruiter explained the survey’s
purpose and outlined the procedure to 353 married women
who were interested in participating. These married women
were then asked to complete questionnaires about dietary
habits and lifestyle. A total of 241 women completed both
questionnaires (response rate = 68·3 %). This study was con-
ducted according to the guidelines laid down in the
Declaration of Helsinki, and all procedures involving human
subjects were approved by the Ethics Committee of the
Seitoku University (no. H25U017). Written informed consent
was obtained from all participants.

Study population

Among those who reported their cooking frequency (n 212),
the present analyses were limited to participants who reported
that they ate dinner/supper every day (n 205). We excluded the
following respondents: those who were receiving nutritional
counselling (n 2), those who were pregnant or lactating
(n 56), those who did not report the number of family mem-
bers (n 3), and those who reported energy intake less than half
the energy requirement for the lowest physical-activity category
according to the dietary reference intakes (DRI) for Japanese
(2015)(21), or those reporting equal to or more than 1·5
times the energy requirement for the highest physical activity
category (n 2). The final sample thus consisted of 143
Japanese married women aged 25–44 years, after excluding
sixty-two respondents (one duplicate).

Home cooking frequency

Home cooking frequency was assessed in the lifestyle ques-
tionnaire, using the following question: ‘During the past 1
month, how many times per week did you cook dinner at
home for your family and for yourself? This includes working
in the kitchen for more than 10 min, and also includes helping
someone to cook. Do not include preparing tables or washing
dishes’. Possible answers ranged from 0 to 7 dinners cooked at
home per week.

Dietary assessment

Dietary habits during the preceding month were assessed using
a previously validated brief-type self-administered diet history
questionnaire (BDHQ)(22,23). The BDHQ is a structured ques-
tionnaire that includes questions about intake frequencies of
selected foods commonly consumed in Japan, general dietary
behaviours and common cooking methods. The daily intake
estimates for foods (fifty-eight items in total), energy and
selected nutrients were calculated using an ad hoc computer
algorithm developed for the BDHQ, based on the Standard
Tables of Food Composition in Japan(24). Validity of the
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BDHQ and its structure, as well as that of the methods used
to calculate dietary intake, have been explained in detail in pre-
vious studies(22,23). Briefly, in a study of ninety-two women
aged 31–69 years, the median Pearson’s correlation coeffi-
cients of nutrient intake between the BDHQ and 16-d
weighed dietary records was 0·54 (range 0·34–0·87)(22).
Although dietary supplement use was queried in the lifestyle
questionnaire, intake via supplements was not included in
the analysis because of the lack of a reliable composition
table for dietary supplements in Japan.
Reported dietary intakes were adjusted using estimated

energy requirement (EER) to minimise errors inherent to self-
reporting before comparing the reported nutrient intakes with
the Japanese DRI values(21) as described in previous
studies(25,26). The value of EER was calculated for age and
according to the Japanese DRI for modest physical activity.
Adjustment was made using the following equation: energy-
adjusted intake (units/d) = observed intake (units/d) × EER
(kJ/d)/observed energy intake (kJ/d). Intake of fat, saturated
fat, carbohydrate and protein was calculated as a percentage of
daily energy intake using reported values (crude).

Determination of nutritional intake adequacy

Adequacy of intake for each nutrient was determined by
comparing the adjusted level for each nutrient with its corre-
sponding Japanese DRI value using a previously reported
method(25–27). In the Japanese DRI, multiple indices are estab-
lished as reference ranges with different purposes. The esti-
mated average requirement (EAR) is set to determine
sufficiency of nutrient intake, and the ‘tentative dietary goal
for preventing lifestyle-related diseases’ (DG) is set as an
intake goal to prevent non-communicable, lifestyle-related dis-
ease. An intake level below the EAR was designated as ‘not
meeting EAR’ using the cut-point method for thirteen nutri-
ents, which included protein, vitamin A (expressed as retinol
activity equivalents), thiamine, riboflavin, niacin (expressed as
niacin equivalents), vitamin B6, vitamin B12, folate, vitamin
C, Ca, Mg, Zn and Cu. Due to the strongly skewed distribution
of Fe requirements among menstruating women(28,29), a prob-
ability method was used instead of the cut-point method. Fe
intake of <9·3 mg/d (probability of inadequacy >50 % for
menstruating women whose bioavailability of Fe is 15 %)(30)

was considered as inadequate. An intake level outside the
DG range was considered as not meeting the standard for
the seven nutrients studied, which included protein, total fat,
saturated fat, carbohydrate, total dietary fibre, Na (expressed
as salt-equivalents) and K. Although the EAR is set for biotin,
Cr, Mo, Se and iodine in the Japanese DRI, these nutrients
were excluded from the present study because food compos-
ition tables in Japan are lacking.

Assessment of lifestyle variables

In the lifestyle questionnaire, the participants reported on their
educational background (junior high school, high school, jun-
ior college or vocational technical school, or university), work-
ing status (full-time, part-time, or other), household income

(less than 2 million yen/year, 2 million to 6 million yen/
year, 6 million to 10 million yen/year, or more than 10 million
yen/year), current smoking status (yes or no), the use of diet-
ary supplements (yes or no), and whether they had children
aged younger than 18 years (yes or no). Data regarding self-
reported body heights (cm) and weights (kg) were also
obtained from the BDHQ. BMI was calculated as the body
weight (kg) divided by the square of the body height (m2).
Based on the reported home address, participants were
grouped into one of six residential blocks (Hokkaido and
Tohoku, Kanto, Hokuriku and Tokai, Kinki, Chugoku and
Shikoku, or Kyushu), and into three categories according to
population size of the geographical area of residence (city
with a population of ≥1 million, city with a population of
<1 million, and town or village).

Statistical analysis

Because 32·9 % of the participants reported their weekly home
cooking frequency as seven, the participants were categorised
into two groups: those who cooked meals seven times/week
and those cooking less frequently (0–6 times/week). Basic
characteristics in these two groups were compared using
independent-samples t tests for continuous variables, and the
χ2 test for categorical variables. The categories of educational
background and annual household income were regrouped
due to the sample sizes of certain categories: n 0 for junior
high school, and n 1 for less than 2 000 000 yen/year.
The means and standard deviations of energy and nutrient

intake were calculated for each group, and significant differ-
ences across the groups were assessed using independent-
samples t tests. The percentage of participants whose intake
were below the EAR or outside the range of the DG was cal-
culated. Logistic regression analysis was used to examine the
difference in the prevalence of participants ‘not meeting
DRI’ between the groups, adjusting for potential confounding
factors. To examine the overall nutritional adequacy of each
participant’s dietary intake, we counted the number of nutri-
ents that did not meet each EAR and DG. The difference
between groups in the number of nutrients ‘not meeting
DRI’ was assessed using ANCOVA. Potential confounding
factors considered in the analyses were those indicating differ-
ences between the two groups (P < 0·1) and were reportedly
associated with dietary intake(20,31) (the presence of children
aged younger than 18 years in the household and size of resi-
dential area), or which could affect the response of the
BDHQ, since the questionnaire was designed to assess dietary
intake during the preceding month(22,23) (the survey year). All
statistical analyses were performed using SAS statistical soft-
ware, version 9.4 (SAS Institute Inc.). All reported P values
were two-tailed, and a P value <0·05 was considered as statis-
tically significant.

Results

Basic characteristics of the participants are shown in Table 1.
The mean age of the subjects was 32·4 (SD 4·5) years. The
number of participants who reported a home cooking
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frequency of seven times/week was forty-seven (32·9 %), six
times was thirty-seven (25·9 %), five times was twenty-five
(17·5 %), four times was twelve (8·4 %), three times was
eight (5·6 %), two times was nine (6·3 %), one time was two
(1·4 %) and no times was three (2·1 %). Compared with par-
ticipants with a lower (0–6 times/week) home cooking fre-
quency, those with a higher home cooking frequency (seven
times/d) were more likely to have children aged younger
than 18 years in the household, and to have had participated
in the study in 2014 (P < 0·001 and P = 0·023, respectively).
No significant differences were observed in age, BMI, distribu-
tion of educational backgrounds, working status, annual
household income, current smoking status, supplement use,
residential blocks, and the population size of residential
areas between the two groups.
Table 2 shows the energy and nutrient intakes according to

home cooking frequency. There was no significant difference
in the intake status (not meeting DRI) of any of the nutrients
between study groups, after adjusting for the presence of chil-
dren in the household, residential area size, and the survey
year.
For overall nutrient intake adequacy, the mean numbers of

nutrients with ‘not meeting EAR’ designations were 2·2 (SD
2·0) and 2·8 (SD 2·2) in the participants with a high- and a low-
home cooking frequency, respectively (Table 3). The differ-
ence was not significant among the two groups after adjusting
for confounding factors (P= 0·202). The mean numbers of
nutrients falling in the ‘not meeting DG’ were 3·6 (SD 1·4)
and 4·0 (SD 1·3) in the high- and low-home cooking frequency
groups, respectively. No significant difference was observed
across the home cooking frequency values between the
study groups after adjusting for confounding factors (P =
0·178). We replicated our analyses using a different definition
of cooking frequency (six times/week or less) and obtained
consistent results (data not shown).

Discussion

In this study, we examined the association between home
cooking frequency and nutrient intake adequacy in married,
young Japanese women. Our results showed that nutrient
intake adequacy did not significantly differ according to the
home cooking frequency within this population. The nutrients
that did not meet Japanese DRI were the same for both
groups, with saturated fat and Na intake above the DG and
dietary fibre intake below the DG.
Cooking behaviour can be influenced by various factors. In

the present study, married women with a high home cooking
frequency were more likely to have children. Previous studies
have shown that sharing more meals with family members was
associated with a higher participation in food preparation by
adolescents(8), and increased home cooking was also linked
with having children at home(16,32). Such an observation
might be because mothers may perceive a responsibility to
provide nutritious meals for their children. Moreover, in the
present study, even adjusting for the presence of children,

Table 1. Demographics of study participants according to weekly

frequency of cooking dinner at home

(Mean values and standard deviations; numbers and percentages)

Weekly frequency of

cooking dinner at home

Total

(n 143)

7 times/

week

(n 47)

0–6 times/

week

(n 96)

n % n % n % P *

Age (years) 0·324
Mean 32·4 33·0 32·2
SD 4·5 4·6 4·4

BMI (kg/m2) 0·585
Mean 20·3 20·2 20·4
SD 2·5 2·3 2·6

Having children aged

younger than 18 years

<0·001

No 82 57·3 16 34·0 66 68·8
Yes 61 42·7 31 66·0 30 31·3

Educational

background

0·602

University or higher 106 74·1 34 72·3 72 75·0
Junior college or

vocational technical

school

28 19·6 11 23·4 17 17·7

High school 9 6·3 2 4·3 7 7·3
Working status 0·602
Full-time worker 70 49·0 18 38·3 52 54·2
Part-time worker 22 15·4 6 12·8 16 16·7
Others 51 35·7 23 48·9 28 29·2

Annual household

income

0·602

More than 10 000 000

yen

22 15·4 5 10·6 17 17·7

6 000 000 yen to

10 000 000 yen

63 44·1 21 44·7 42 43·8

Less than 6 000 000

yen

58 40·6 21 44·7 37 38·5

Current smoking 0·388
No 137 95·8 46 97·9 91 94·8
Yes 6 4·2 1 2·1 5 5·2

Dietary supplement

user

0·939

No 101 70·6 33 70·2 68 70·8
Yes 42 29·4 14 29·8 28 29·2

Residential block 0·340
Hokkaido and

Tohoku

11 7·7 2 4·3 9 9·4

Kanto 74 51·8 21 44·7 53 55·2
Hokuriku and Tokai 16 11·2 6 12·8 10 10·4
Kinki 17 11·9 6 12·8 11 11·5
Chugoku and

Shikoku

12 8·4 7 14·9 5 5·2

Kyusyu 13 9·1 5 10·6 8 8·3
Population size of

residential area

0·080

City with a population

>1 million

52 36·4 13 27·7 39 40·6

City with a population

<1 million

79 55·2 27 57·5 52 54·2

Town or village 12 8·4 7 14·9 5 5·2
Survey year 0·023
2014 108 75·5 41 87·2 67 69·8
2015 35 24·5 6 12·8 29 30·2

*Means for continuous values were compared between the groups using an

independent-samples t test, and proportions for categorical values were compared

using the χ2 test.
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the results showed no significant difference in the nutrient
intake adequacy according to home cooking frequency. A pre-
vious study has reported that among Japanese young women,
eating out frequently was associated with inadequate nutrient
intake in those living alone, but not in those living with family

members(26). This observation may partly explain the present
results because all of our participants lived with their families,
which may have mitigated the influence of away-from-home
food on the nutritional intake adequacy, especially among
those with a lower cooking frequency.
Although the present results showed no association between

home cooking frequency and nutrient intake adequacy, several
previous studies have suggested various benefits for home-
cooked meals(33–36). For example, a recent study has reported
that consuming daily home-cooked dinners was associated
with reduced intake of added sugar, solid fat and energy-dense
foods among low-income households in the USA(35). One
study showed that a high frequency of consuming home-
cooked dinners (6–7 times/week) was associated with lower
intake of fat and sugar than a low frequency of consuming
home-cooked dinners (0–1 times/week)(33). Another study
has reported that compared with eating home-cooked dinners
less frequently, eating home-cooked dinners more than
three times/week was associated with a greater intake of
fruits and vegetables, as well as with higher plasma levels of
vitamin C(36). Moreover, more frequent intake of away-from-
home meals was reportedly associated with lower serum levels

Table 2. Daily nutrient intakes and prevalence of not meeting dietary reference intakes (DRI) (tentative dietary goals for preventing lifestyle-related disease

(DG) and estimated average requirements (EAR)) among 143 married women according to weekly frequency of cooking dinner at home*†

Weekly frequency of cooking dinner at home

7 times/week (n 47) 0–6 times/week (n 96)

Reference

value Mean SD

Not-meeting

DRI (%)‡ Mean SD

Not-meeting

DRI (%)‡ P§

Energy kJ/d – 7372 2146 – 6761 1402 – –

Fat % Energy DG 20–30 27·7 4·3 36·2 28·5 4·7 41·7 0·671
Saturated fat % Energy DG ≤7 7·6 1·6 61·7 8·0 1·8 69·8 0·636
Protein % Energy DG 13–20 15·6 3·0 12·8 15·0 2·1 21·9 0·122
Carbohydrate % Energy DG 50–65 53·2 6·6 29·8 52·6 6·0 32·3 0·621
Dietary fibre g/d DG ≥18 14·0 3·1 83·0 13·6 3·9 86·5 0·585
Na (salt-equivalent)|| g/d DG <7 11·0 2·0 100·0 10·9 2·0 97·9 0·933
K mg/d DG ≥2600 2907 649 31·9 2754 699 50·0 0·083
Protein g/d EAR ≥40 77·1 14·7 0·0 74·0 10·3 0·0 –

Vitamin A¶ μg RE/d EAR ≥450 852 369 10·6 896 381 7·3 0·444
Thiamine mg/d EAR ≥0·9 0·9 0·2 55·3 0·9 0·2 66·7 0·195
Riboflavin mg/d EAR ≥1 1·4 0·3 4·3 1·4 0·3 10·4 0·134
Niacin** mg NE/d EAR ≥9 32·1 7·8 0·0 30·4 6·0 0·0 –

Vitamin B6 mg/d EAR ≥1 1·5 0·3 4·3 1·4 0·3 11·5 0·201
Vitamin B12 μg/d EAR ≥2 10·4 5·9 0·0 8·6 4·1 0·0 –

Folate μg/d EAR ≥200 386 116 2·1 384 140 3·1 0·636
Vitamin C mg/d EAR ≥85 125 42 17·0 121 51 29·2 0·113
Ca mg/d EAR ≥550 619 197 36·2 571 162 45·8 0·331
Mg mg/d EAR ≥230 281 52 21·3 266 56 36·5 0·226
Fe†† mg/d EAR ≥8·5 8·8 1·9 68·1 8·6 2·0 69·8 0·929
Zn mg/d EAR ≥6 9·1 1·1 2·1 8·8 1·0 0·0 0·945
Cu mg/d EAR ≥0·6 1·3 0·2 0·0 1·2 0·2 0·0 –

RE, retinol equivalents; NE, niacin equivalents.

* Adjustment of reporting error was performed according to the following equation: energy-adjusted intake (units/d) = observed intake (units/d) × estimated energy requirement (kJ/

d)/observed energy intake (kJ/d). For fat, saturated fat, carbohydrate and protein, a percentage from daily energy intake was calculated using reported values (crude).

†Nutrient intakes were not significantly different across the groups (P > 0·05).
‡Percentage of participants whose intake was outside the range of DG or below the EAR. Each energy-adjusted nutrient intake was compared with each DRI value, using the

cut-point method.

§ The prevalence of not meeting DRI was compared using logistic regression analysis adjusting for having children or not, population size of residential area, and survey year

(2014 or 2015).

|| Na × 2·54.
¶ Sum of retinol, β-carotene/12, α-carotene/24, and cryptoxanthin/24.

** Sum of niacin and protein/6000.

†† The probability of inadequacy of >50 % for menstruating women whose bioavailability of Fe is 15 % (<9·3 mg/d), was considered as not meeting EAR

Table 3. Number of nutrients not meeting dietary reference intakes

(tentative dietary goals for preventing lifestyle-related disease (DG) and

estimated average requirements (EAR)) status among participants

according to the weekly frequency of cooking dinner at home*

(Mean values with their standard errors)

Weekly frequency of cooking dinner

at home

7 times/week

(n 47)

0–6 times/

week (n 96)

Mean SE Mean SE P†

Not meeting EAR 2·5 0·4 3·1 0·3 0·184
Not meeting DG 3·8 0·2 4·1 0·2 0·178
* Adjustment was performed for having children or not, population size of residential

area, and survey year (2014 or 2015).

†Significance of each value was compared using ANCOVA.
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of the vitamins D, E, C, B6 and B12, folate and carotenoids
(34).

These previous studies examined home-cooked meals as meals
prepared by the participants or by family members of the par-
ticipants. The present study only examined the participants’
involvement in cooking dinner, which could explain the differ-
ence in our results compared with the above-mentioned stud-
ies. Several other studies have limited the analysis to the
participants’ own cooking practice and have reported the rela-
tionship between home cooking frequency and dietary intake
among adult women. Smith et al.(37) have reported that
women who shared meal preparation with other household
members had higher intakes of vegetables and dairy products
than those who did not, although these differences were small.
In that study, women who had sole responsibility for meal
preparation did not have better dietary intake than other
women, and this observation is consistent with our results.
In the present study, we could not obtain the frequency of
home-cooked meal intake. According to the National Health
and Nutrition Survey in Japan, approximately 40 % of young
women aged 20–39 years reported that they ate out or used
take-away foods more than two times/week(31). Hence,
some of our participants might have eaten out rather than con-
sume a home-cooked meal when they did not prepare a meal
at home. Also, we did not obtain the information about which
family member is responsible for cooking and who lived in the
household besides their husband and children. Further inves-
tigation on the influence of home-cooked meals and home
cooking behaviour on dietary intake is needed.
Another possible reason for the non-significant relationship

between study parameters in this study could be that most of
the participants in this study were likely to cook frequently,
with more than 95 % of the participants reporting a cooking
frequency of three times or more per week. Additionally, we
divided the participants into two groups (daily cooks and non-
daily cooks); it is possible that the lower frequency of cooking
was not low enough to cause a difference in the nutrient intake
adequacy in this study. Moreover, the median cooking fre-
quency was six times/week in our participants. The partici-
pants in the present study were more likely to cook than
those in previous studies, and this could partly explain our
results. Thus, to determine any difference in the intake of
nutrients, large studies should be designed to ensure a larger
number of participants with low cooking frequency (<6
times/week). A previous study of participants with few
instances of eating out has suggested that the dietary choices
made when eating out were different from the choices made
when eating at home, and less healthy dietary choices such
as those including sweet and savoury bakery products, soft
drinks, juices and non-alcoholic beverages were consumed fre-
quently while eating out(38). In contrast, a US study has indi-
cated that middle-aged women who spent more time on
meal preparation at dinner did not always eat healthier
meals(12). In this previous study, more total fibre, Fe and vege-
tables were consumed by those who spent more than 20 min
for preparing dinner than those who spent less time preparing
dinner, while more energy and Na were consumed by those
who spent more time in preparing a meal. In the present
study, since we focused on habitual dietary intake and home

cooking frequency, we did not examine the meal preparation
time and what the participants ate when they cooked. Future
studies should examine the actual meal preparation time and
the meal contents to characterise home meal preparation
behaviour.
Despite the lack of difference between groups, there were

several nutrients that did not meet EAR or DG in Japanese
DRI. Among these, Na intake did not reach the DG values
in almost all the participants. Nonetheless, high Na intake
has been a major subject of public health concern in
Japan(39). Additionally, high saturated fat and low dietary
fibre intake was common in both groups. The inadequacy in
the intake of these nutrients is considered a risk factor for non-
communicable diseases(40–42). The present results may impli-
cate that adequate nutrient intake should be encouraged
regardless of meal preparation settings.
This is the first study to examine the association between

home cooking frequency and nutrient intake adequacy in
young, married Japanese women, with and without children.
Our findings suggest that home cooking frequency may not
influence the quality of women’s own dietary intake, although
we only examined the frequency of cooking for dinner.
However, the dietary behaviour of women in this age
(mid-20s to mid-40s) could exert a great influence on the qual-
ity of dietary intake in other family members, because women
(as mothers) may have more responsibility for meal prepar-
ation in the household(16,37,43). It is also important to note
that various factors such as socio-economic status or living
conditions may be associated with different dietary behaviours,
including cooking(16,44). Understanding the impacts of cooking
behaviours in the long term is important because children may
acquire cooking skills from their parents(45). As the frequency
and quality of meals prepared at home by women of a house-
hold may have a direct influence on the quality of dietary
intake of other household members, future studies of such
possibility are needed in various populations.
Our study has several limitations. First, our study sample

was not a random sample of Japanese adult women. Hence,
our results cannot be applied to other populations. Due to
our recruitment strategy (snowball sampling, mainly through
word of mouth), 74·1 % of participants were university grad-
uates, while the Japanese university enrolment rate was
reported to be 52·6 % in 2017(46). Thus, the participants
might have had more interest in nutrition or related knowledge
compared with the general population(47). Indeed, compared
with dietary intake data of women aged 30–39 years in the
National Health and Nutrition Survey in Japan, 2016(31),
which represented the general Japanese population, the fat:
carbohydrate energy ratio was slightly lower in the current par-
ticipants. A previous study has reported that higher nutrition
knowledge is associated with lower fat intake(48). It is possible
that the sampling strategy had influenced the relationship (or
the lack thereof) between cooking behaviour and nutrient
intake. Second, the study sample size was small. We did not
perform a power analysis to determine the sample size because
the study was designed to examine the influence of the pres-
ence of children in the household on the dietary intake of mar-
ried women, and sample size was thus determined for this

6

journals.cambridge.org/jns



purpose(20). However, according to the power analysis as con-
ducted using G*Power 3(49), the number of participants
required to detect a middle effect size ( f= 0·25) with a signifi-
cance level equal to 0·05, a statistical power of 0·8, and with
five covariates was estimated to be 128 in total. Third, it is
possible that the cooking frequency categories we used are
not necessarily the best way to classify the data. To address
this concern, we conducted a sensitivity analysis using a differ-
ent categorisation of cooking frequency and obtained consist-
ent results. Additionally, cooking may have a different meaning
for each person(33) or for people from different cultural back-
grounds. In the present study, we examined the frequency of
home cooking with dinner as the main meal, similar to previ-
ous studies(33,35,36). In contrast, other studies have used both
lunch and dinner(4) or overall frequency(3) to assess home
cooking frequency. Chu et al.(12) have reported that the associ-
ation between time taken for meal preparation and dietary
intakes differed according to meal type (breakfast, lunch, or
dinner). The influence of these differences should be
addressed in future studies. Ideally, meals other than dinner
should be examined in the future to investigate the influence
of home cooking behaviour on the quality of dietary intake;
we only assessed the habitual dietary intake in the present
study. Fourth, we used a questionnaire to assess dietary intake
among the participants, which might not be ideal in evaluating
nutrient inadequacy, since the questionnaires are limited in
their food lists. Finally, our reliance on a cross-sectional data-
set does not allow for causal inferences. Confounding factors
other than those we examined may have influenced the results.
Factors included in this study were based on their primary
association between cooking frequency and their effect on
dietary intake and the results from previous studies. Further
studies are required to look into causal inferences and further
determine the role of other factors on nutrient intake.

Conclusions

This cross-sectional study showed that among Japanese young
married women, nutrient intake adequacy did not differ signifi-
cantly between those who cooked dinner at home daily (daily
home cooks) and those who did not (non-daily home cooks).
Our findings suggest that in a population with similar demo-
graphics a high involvement in cooking the evening meal
might not be necessary to achieve adequate nutrient intake.
Further studies among various populations and investigating
the effects of various barriers to home cooking are required
to determine the influence of cooking behaviour on dietary
intake.

Acknowledgements

We thank the members of the Study Group of Nutritional
Epidemiology in Tokyo who served as collaborators.
This work was supported by the Institute for Food and

Health Science, Yazuya Co., Ltd (subsidy of 2013).
The authors’ contributions were as follows: A. S., M. M.,

A. H., M. S. and N. O. contributed to the concept and design
of the survey and data collection. M. M., A. H. and

M. S. contributed to data management. A. S. and
M. M. conducted the statistical analysis. A. S. drafted the
paper. M. M., A. H., M. S., N. O. and M. T. provided input
for the final draft of the manuscript. All authors read and
approved the final manuscript.
There were no conflicts of interest.

References

1. Beydoun MA, Powell LM & Wang Y (2009) Reduced away-from-
home food expenditure and better nutrition knowledge and belief
can improve quality of dietary intake among US adults. Public
Health Nutr 12, 369–381.

2. Lachat C, Nago E, Verstraeten R, et al. (2012) Eating out of home
and its association with dietary intake: a systematic review of the
evidence. Obes Rev 13, 329–346.

3. Chen RC-Y, Lee M-S, Chang Y-H, et al. (2012) Cooking frequency
may enhance survival in Taiwanese elderly. Public Health Nutr 15,
1142–1149.

4. Zong G, Eisenberg DM, Hu FB, et al. (2016) Consumption of
meals prepared at home and risk of type 2 diabetes: an analysis
of two prospective cohort studies. PLOS Med 13, e1002052.

5. Lachat CK, Huybregts LF, Roberfroid DA, et al. (2009) Nutritional
profile of foods offered and consumed in a Belgian university can-
teen. Public Health Nutr 12, 122–128.

6. De Vriendt T, Matthys C, Verbeke W, et al. (2009) Determinants of
nutrition knowledge in young and middle-aged Belgian women and
the association with their dietary behaviour. Appetite 52, 788–792.

7. Burton M, Reid M, Worsley A, et al. (2017) Food skills confidence
and household gatekeepers’ dietary practices. Appetite 108, 183–190.

8. Larson NI, Perry CL, Story M, et al. (2006) Food preparation by
young adults is associated with better diet quality. J Am Diet
Assoc 106, 2001–2007.

9. Mills S, White M, Brown H, et al. (2017) Health and social determi-
nants and outcomes of home cooking: a systematic review of obser-
vational studies. Appetite 111, 116–134.

10. Chu YL, Storey KE & Veugelers PJ (2014) Involvement in meal
preparation at home is associated with better diet quality among
Canadian children. J Nutr Educ Behav 46, 304–308.

11. Da Rocha Leal FM, De Oliveira BMPM & Pereira SSR (2011)
Relationship between cooking habits and skills and Mediterranean
diet in a sample of Portuguese adolescents. Perspect Public Health
131, 283–287.

12. Chu YL, Addo OY, Perry CD, et al. (2012) Time spent in home
meal preparation affects energy and food group intakes among mid-
life women. Appetite 58, 438–443.

13. Adams J & White M (2015) Prevalence and socio-demographic cor-
relates of time spent cooking by adults in the 2005 UK Time Use
Survey. Cross-sectional analysis. Appetite 92, 185–191.

14. Hartmann C, Dohle S & Siegrist M (2014) Time for change? Food
choices in the transition to cohabitation and parenthood. Public
Health Nutr 17, 2730–2739.

15. Engler-Stringer R (2010) The domestic foodscapes of young low-
income women in Montreal: cooking practices in the context
of an increasingly processed food supply. Health Educ Behav 37,
211–226.

16. Virudachalam S, Long JA, Harhay MO, et al. (2014) Prevalence and
patterns of cooking dinner at home in the USA: National Health
and Nutrition Examination Survey (NHANES) 2007–2008. Public
Health Nutr 17, 1022–1030.

17. OECD (2018) Balancing paid work, unpaid work and leisure.
http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-
leisure.htm (accessed December 2018).

18. Statistics Bureau, Ministry of Internal Affairs and Communications
(2017) Survey on Time Use and Leisure Activities, 2016.
https://www.stat.go.jp/data/shakai/2016/pdf/gaiyou2.pdf (accessed
December 2018).

7

journals.cambridge.org/jns

http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-leisure.htm
http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-leisure.htm
http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-leisure.htm
http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-leisure.htm
http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-leisure.htm
http://www.oecd.org/gender/balancing-paid-work-unpaid-work-and-leisure.htm
https://www.stat.go.jp/data/shakai/2016/pdf/gaiyou2.pdf
https://www.stat.go.jp/data/shakai/2016/pdf/gaiyou2.pdf


19. Statistics Bureau, Ministry of Internal Affairs and Communications
(2017) Population Census 2015. http://www.stat.go.jp/english/
data/kokusei/2015/summary.htm (accessed February 2019).

20. Saito A, Matsumoto M, Hyakutake A, et al. (2018) The presence of
children in households was associated with dietary intake among
Japanese married women: the POTATO study. J Nutr Sci 7, e16.

21. Ministry of Health, Labour and Welfare (2014) Dietary Reference
Intakes for Japanese, 2015. Tokyo: Daiichi Shuppan Publishing
Co., Ltd.

22. Kobayashi S, Honda S, Murakami K, et al. (2012) Both comprehen-
sive and brief self-administered diet history questionnaires satis-
factorily rank nutrient intakes in Japanese adults. J Epidemiol 22,
151–159.

23. Kobayashi S, Murakami K, Sasaki S, et al. (2011) Comparison of
relative validity of food group intakes estimated by comprehensive
and brief-type self-administered diet history questionnaires against
16 d dietary records in Japanese adults. Public Health Nutr 14,
1200–1211.

24. The Council for Science and Technology, Ministry of Education,
Culture, Sports and Technology (2010) Standard Tables of Food
Composition in Japan – 2010. Tokyo: Official Gazette Co-operation.

25. Okubo H, Sasaki S, Murakami K, et al. (2010) Nutritional adequacy
of four dietary patterns defined by cluster analysis in Japanese
women aged 18–20 years. Asia Pac J Clin Nutr 19, 555–563.

26. Kobayashi S, Asakura K, Suga H, et al. (2017) Living status and fre-
quency of eating out-of-home foods in relation to nutritional
adequacy in 4,017 Japanese female dietetic students aged 18–20
years: a multicenter cross-sectional study. J Epidemiol 27, 287–293.

27. Kohri T, Kaba N, Itoh T, et al. (2016) Effects of the National
School Lunch Program on bone growth in Japanese elementary
school children. J Nutr Sci Vitaminol (Tokyo) 62, 303–309.

28. Institute of Medicine, Food and Nutrition Board (2000) Dietary
Reference Intakes: Applications in Dietary Assessment. Washington, DC:
National Academies Press.

29. FAO/WHO (1988) Requirements of Vitamin A, Iron, Folate and
Vitamin B12. Report of a Joint FAO/WHO Expert Consultation.
Rome: FAO.

30. WHO/FAO (2006) Guidelines on Food Fortification with Micronutrients.
Geneva: World Health Organization and Food and Agriculture
Organization of the United Nations.

31. Ministry of Health, Labour and Welfare (2017) The National Health
and Nutrition Survey in Japan, 2016. http://www.mhlw.go.jp/
bunya/kenkou/eiyou/h28-houkoku.html (accessed February
2019).

32. Blake CE, Wethington E, Farrell TJ, et al. (2011) Behavioral con-
texts, food-choice coping strategies, and dietary quality of a multi-
ethnic sample of employed parents. J Am Diet Assoc 111, 401–407.

33. Wolfson JA & Bleich SN (2015) Is cooking at home associated with
better diet quality or weight-loss intention? Public Health Nutr 18,
1397–1406.

34. Kant AK, Whitley MI & Graubard BI (2015) Away from home
meals: associations with biomarkers of chronic disease and dietary
intake in American adults, NHANES 2005–2010. Int J Obes (Lond)
39, 820–827.

35. Taillie LS & Poti JM (2017) Associations of cooking with dietary
intake and obesity among Supplemental Nutrition Assistance
Program participants. Am J Prev Med 52, S151–S160.

36. Mills S, Brown H, Wrieden W, et al. (2017) Frequency of eating
home cooked meals and potential benefits for diet and health:
cross-sectional analysis of a population-based cohort study. Int J
Behav Nutr Phys Act 14, 109.

37. Smith KJ, McNaughton SA, Gall SL, et al. (2010) Involvement of
young Australian adults in meal preparation: cross-sectional associa-
tions with sociodemographic factors and diet quality. J Am Diet
Assoc 110, 1363–1367.

38. Naska A, Katsoulis M, Orfanos P, et al. (2015) Eating out is differ-
ent from eating at home among individuals who occasionally eat
out. A cross-sectional study among middle-aged adults from eleven
European countries. Br J Nutr 113, 1951–1964.

39. Forouzanfar MH, Afshin A, Alexander LT, et al. (2016) Global,
regional, and national comparative risk assessment of 79 behav-
ioural, environmental and occupational, and metabolic risks or clus-
ters of risks, 1990–2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet 388, 1659–1724.

40. Pereira MA, O’Reilly E, Augustsson K, et al. (2004) Dietary fiber
and risk of coronary heart disease: a pooled analysis of cohort stud-
ies. Arch Intern Med 164, 370–376.

41. Threapleton DE, Greenwood DC, Evans CEL, et al. (2013) Dietary
fibre intake and risk of cardiovascular disease: systematic review
and meta-analysis. Br Med J 347, f6879–f6879.

42. Mozaffarian D, Micha R & Wallace S (2010) Effects on coronary
heart disease of increasing polyunsaturated fat in place of saturated
fat: a systematic review and meta-analysis of randomized controlled
trials. PLoS Med 7, e1000252.

43. Flagg LA, Sen B, Kilgore M, et al. (2014) The influence of gender,
age, education and household size on meal preparation and food
shopping responsibilities. Public Health Nutr 17, 2061–2070.

44. Swanson V, Power KG, Crombie IK, et al. (2011) Maternal feeding
behaviour and young children’s dietary quality: a cross-sectional
study of socially disadvantaged mothers of two-year old children
using the theory of planned behaviour. Int J Behav Nutr Phys Act
8, 65.

45. Wolfson JA, Frattaroli S, Bleich SN, et al. (2017) Perspectives on
learning to cook and public support for cooking education policies
in the United States: a mixed methods study. Appetite 108, 226–237.

46. Ministry of Education, Culture, Sports, Science and Technology-
Japan (2017) School Basic Survey FY 2017. http://www.mext.go.
jp/component/b_menu/other/__icsFiles/afieldfile/2018/02/05/
1388639_1.pdf (accessed December 2018).

47. Hendrie GA, Coveney J & Cox D (2008) Exploring nutrition
knowledge and the demographic variation in knowledge levels in
an Australian community sample. Public Health Nutr 11, 1365–1371.

48. Levy AS, Fein SB & Stephenson M (1993) Nutrition knowledge
levels about dietary fats and cholesterol: 1983–1988. J Nutr Educ
25, 60–66.

49. Faul F, Erdfelder E, Lang A-G, et al. (2007) G*Power 3: a flexible
statistical power analysis program for the social, behavioral, and
biomedical sciences. Behav Res Methods 39, 175–191.

8

journals.cambridge.org/jns

http://www.stat.go.jp/english/data/kokusei/2015/summary.htm
http://www.stat.go.jp/english/data/kokusei/2015/summary.htm
http://www.stat.go.jp/english/data/kokusei/2015/summary.htm
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html
http://www.mext.go.jp/component/b_menu/other/__icsFiles/afieldfile/2018/02/05/1388639_1.pdf
http://www.mext.go.jp/component/b_menu/other/__icsFiles/afieldfile/2018/02/05/1388639_1.pdf
http://www.mext.go.jp/component/b_menu/other/__icsFiles/afieldfile/2018/02/05/1388639_1.pdf
http://www.mext.go.jp/component/b_menu/other/__icsFiles/afieldfile/2018/02/05/1388639_1.pdf

	The frequency of cooking dinner at home and its association with nutrient intake adequacy among married young-to-middle-aged Japanese women: the POTATO Study
	Methods
	Procedure
	Study population
	Home cooking frequency
	Dietary assessment
	Determination of nutritional intake adequacy
	Assessment of lifestyle variables
	Statistical analysis

	Results
	Discussion
	Conclusions

	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


