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Abstract
Objective: To examine the associations of home cooking with caregiver–child
interaction and child mental health in Japan.
Design: Cross-sectional data collected in 2018. Frequency of home cooking
was assessed by a questionnaire among 4126 caregivers and classified as high
(almost every day), medium (4–5 d/week) or low (≤3 d/week). Caregiver–child
interaction was evaluated by assessing frequency of talking and playing together
(per week). Behaviour problems and prosocial behaviour were assessed by the
Strengths and Difficulties Questionnaire, and resilience was assessed using the
Children’s Resilient Coping Scale.
Setting: Japan.
Participants: Children aged 9–10 years and their caregivers in Adachi, Tokyo,
Japan.
Results: Low and middle frequency of home cooking were associated with
lower frequencies of talking about school life, talking about news with the
child, talking about television shows with the child and helping with the child’s
homework. Children with low and/or middle frequency of home cooking had
more behaviour problems (low frequency: β= 3·95, 95 %CI 1·30, 6·59 andmedium
frequency: β= 3·38, 95 % CI 2·07, 4·70), lower prosocial behaviour (low frequency:
β = −5·85, 95 %CI−10·04,−1·66) and lower resilience (low frequency: β = −6·56,
95 % CI −9·77, −3·35 and medium frequency: β = −4·11, 95 % CI −5·71, −2·51),
compared with children with high frequency of home cooking after adjusting
covariates including socio-economic status. These associations were mediated
by child’s eating behaviours and/or caregiver–child interaction.
Conclusions: Creating an environment that encourages caregivers to cook at home
may be important for children’s mental health.
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Child mental health is a challenging public health
problem(1,2). Globally, about one-fifth of children and
adolescents suffers from mental disorders(1). A recent
meta-analysis showed that the estimated worldwide
pooled prevalence was 2·6 % for any depressive disorder,
3·4 % for attention-deficit/hyperactivity disorder, 5·7 %
for any disruptive disorder, 3·6 % for oppositional defiant
disorder and 2·1 % for conduct disorder among children
and adolescents(3). Child mental health problems have
been shown to be associated with long-term adverse
consequences, such as worse economic outcomes in
adulthood and premature death(4,5). Considering that a
substantial proportion of mental problems in adulthood

start in early life(6,7), it is important to identify preventive
factors that can be targeted for intervention in childhood.

Over the last few decades, mental health research
interests havemoved away from risk factors and psychopa-
thology, towards promoting positive outcomes such as
resilience. Resilience refers to the capacity for, or outcome
of, successful adaptation despite challenging or threatening
circumstances(8,9). In the face of life stresses, some children
develop behavioural difficulties and mental problems,
whereas other children, referred to as ‘resilient,’ escape
the expected problems by developing successful adapta-
tion strategies(9). Previous studies have revealed that chil-
dren and adolescents with higher resilience have fewer
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mental health problems such as depression and anxiety in
later life(10,11). Additional research is necessary to identify
factors that increase resilience and prevent mental health
problems among children. Because young children spend
a large amount of time at home, it is important to clarify
which home environmental factors prevent children’s
behavioural problems and increase their resilience.

Among the factors in the home environment such as
making healthful foods available in the home, mealtime
setting (e.g. eating meals while watching TV) and family
meal, home cooking has received attention in the context
of diet-related diseases, such as obesity(12). Although there
is no widely accepted and established definition, a recent
systematic review of home cooking defined ‘home cook-
ing’ as the practices and skills for preparing foods at
home(13). Home cooking may be a protective factor
for children’s mental health through the following two
pathways. First, regarding the diet-mediated pathway, a
systematic review reported the dietary benefits of eating
home-cooked meals, including greater consumption of
fruit and vegetables, enhanced nutrient intake and
higher diet quality(13). Inadequate diet and insufficient
nutrient intake have been shown to be linked to cognitive
deficits and behavioural problems among children(14,15).
Moreover, several studies have reported an association
between food insecurity, which is material hardship
related to food, and children’s cognitive, behavioural
and emotional problems(16,17). Thus, home cooking may
be beneficial to children’s mental health because it encour-
ages a proper diet among children.

The second pathway is the caregiver–child interaction-
mediated pathway. Because social activities are organised
around food, daily mealtimes play an important role
in children’s development(18). Several studies have sug-
gested that family meals (i.e. the caregiver and child eating
together) provide an opportunity for caregiver–child
communication(19) and are related to better mental health
and lower risk behaviours(20,21). However, home cooking
may bemore beneficial for healthy child development than
family meals because children feel closer to their caregivers
through having home-cooked meals. Adolescents partici-
pating in an intervention providing families with home-
cooking resources reported talking with their caregivers
about how they enjoyed the food, what they liked about
the meal and sometimes also about school(22). In Japan,
there is a cultural word ‘Ofukurono-aji’ (‘taste of mom’s
home cooking’), which refers to a comfort food cooked
bymother. A study that examined factors affecting a feeling
of satisfaction about eating in Japan showed that 70 %
of the students with a high level of satisfaction valued
‘Ofukurono-aji’, while 30 % of those with a low level of
satisfaction(23). Thus, home cooking may provide valuable
opportunities for children, not only to eat better diets but
also to communicate with their caregivers about daily
events and to experience satisfying their meals, which is
important for the development of mental capital(24).

In high-income countries, there has been a shift away
from home cooking towards eating out or buying prepared
meals(25–27). If eating less home-cooked meals has an
adverse association not only with obesity(28) but also with
children’s mental health problems, it is necessary to sound
the alarm. Therefore, the purpose of this study was to
investigate whether home cooking is associated with
(1) caregiver–child interaction and (2) children’s mental
health in Japan.

Materials and methods

Study design and subjects
This study used data from the Adachi Child Health Impact
of Living Difficulty (A-CHILD) project, which was estab-
lished in 2015 to evaluate the determinants of health among
children in Adachi, Tokyo, Japan(29). Specifically, this
study used cross-sectional data collected in 2018. The
survey covered all sixty-nine public elementary schools
in Adachi. Questionnaires with anonymous unique ID
were distributed to 5311 elementary school students in
the fourth grade (aged 9–10 years). Teachers asked these
children to give the questionnaires to their caregivers at
home for completion. The children then returned the
completed questionnaires to the school. Questionnaires
were collected from a total of 4605 child–caregiver
pairs (response rate: 86·7 %). Of these respondents,
4290 pairs provided informed consent and returned all
questionnaires. For the analysis, 4126 participants were
included after those who did not complete the questions
related to home cooking status (n 12) or mental health
status (n 152) were excluded. The sample comprised
2089 boys and 2037 girls. Among the caregiver participants,
91·0 % were mothers and 7·7 % were fathers.

Mental health status
Child’s behavioural difficulties, prosocial behaviour and
resilience were evaluated to assess children’s mental
health. Child’s behavioural difficulties and prosocial
behaviour were assessed using the Japanese version of
the Strengths and Difficulties Questionnaire(30). This
questionnaire comprises twenty-five items and includes
the following five subscales: emotional symptoms, conduct
problems, hyperactivity/inattention, peer relationship
problems and prosocial behaviour. The respondents
(caregivers) rated their children’s behaviours using a
response scale ranging from 0 (not true) to 2 (certainly
true). The total score of four subscales (emotional symp-
toms, conduct problems, hyperactivity/inattention and
peer relationship problems) was calculated as the total
difficulties score. These scores were rescaled to range from
0 to 100 to aid in the interpretation of coefficients in the
statistical analysis, following previous work(31,32). Higher
scores for total difficulties, emotional symptoms, conduct
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problems, hyperactivity/inattention and peer relationship
problems meant that children had more difficulties.
A higher prosocial behaviour score corresponded to a
higher level of prosocial behaviour. In our study sample,
Cronbach’s alpha was 0·78 for total difficulties score,
0·64 for the emotional symptoms, 0·64 for the conduct
problems, 0·77 for the hyperactivity/inattention, 0·58 for
the peer relationship problems and 0·70 for the prosocial
behaviour score.

Child’s resilience was assessed using the Children’s
Resilient Coping Scale. This scale was developed by
Japanese experts to suit the Japanese context and has been
confirmed to have high internal consistency (Cronbach’s
alpha = 0·80) and sufficient validity(31). The scale comprises
the following eight items: 1) speak positively about their
future; 2) try to do their best; 3) able to tolerate teasing
or mean comments well; 4) know how to properly greet
others; 5) able to get ready for school, study and do their
chores without directions; 6) seek appropriate advicewhen
necessary; 7) able to give up things they want or do things
that they do not like to do for better future outcomes
and 8) able to ask questions to learn about what they do
not understand. Respondents (caregivers) rated child
resilience/coping behaviours on a scale of 0 (never) to
4 (very frequently). Total scores were again rescaled to
range from 0 to 100. A high score corresponded to a higher
level of resilience. Cronbach’s α for the eight included items
was 0·85 in our study sample.

Caregiver–child interaction
To evaluate caregiver–child interaction, caregiver
involvement with their children was assessed. Caregiver
involvement with their children was evaluated by care-
givers using the following eight items: frequency of 1)
talking about school life with their child; 2) talking about
news with their child; 3) talking about television shows
with their child; 4) helping with their child’s homework;
5) going out with their child; 6) engaging in physical
exercise with their child; 7) playing computer games
with their child and 8) playing card games or participating
in pretend play with their child(33,34). The five response
options were ‘every day’, ‘3–4 times/week’, ‘1–2 times/week’,
‘1–2 times/month’ and ‘rarely’. In this analysis, the scores of
7, 3·5, 1·5, 0·375 and 0 (times/week) were assigned to these
categories, respectively, and the resulting variables were
treated as continuous to make easier to interpret the results.
These itemswere selectedbyexperts of Japaneseparent–child
attachment. Cronbach’s α for the eight included items was
0·61 in our study sample(34). These items were found to
have predictive validity as they are associated with child’s
resilience(34).

Home cooking frequency
Home cooking frequency over the past month
was assessed using the following question in the

caregiver-report questionnaire: ‘How many times did you
or someone else in your family cook meals at home?’(28)

A home-cooked meal was defined as more than a simple
meal, such as a fried egg. The five response items were
‘almost every day’, ‘4–5 d/week’, ‘2–3 d/week’, ‘a few
days/month’ and ‘rarely.’ According to the distribution
of answers to this question and based on categories
previously used in other studies(28,35,36), the responses were
collapsed into the following three groups: high (almost
every day), medium (4–5 d/week) and low (≤3 d/week).

Covariates
Household and caregiver’s status were assessed using
the caregiver-report questionnaire(28). Household status
included marital status, the presence of siblings, cohabita-
tion with the child’s grandparents and household income.
Caregiver’s status included the responding caregiver’s
mental health, mother’s age, mother’s educational attain-
ment and mother’s employment and daily time of returning
home. The responding caregiver’s mental health was
assessed by the Kessler 6 scale (Japanese version)(37).
The cut-off point for this scale is a score of 4/5, and higher
scores indicatemore frequent problemswith psychological
distress(38). Mother’s educational attainment was categor-
ised into three groups (low: junior high school, dropped
out of high school or high school; middle: professional
school, some college or dropped out of college and
high: college or higher)(28). Mother’s employment/time
of returning home was categorised into five groups
(employed, returning home before 18.00 hours; employed,
returning home at 18.00–20.00 hours; employed, returning
home after 20.00 hours; employed, irregular time of
returning home and not employed)(28). Child’s eating
behaviour included frequency of vegetable intake,
frequency of eating breakfast and snacking habits(28).
Frequency of child’s vegetable intake was assessed via
the caregiver-report questionnaire. Frequency of breakfast
consumption and snacking habits was assessed via the
child-report questionnaire. Eating with caregiver at
dinner on weekdays over the past month, the following
question was asked in the child-report questionnaire:
‘With whom do you eat dinner on weekdays (the days
you go to school)?’ The five response options were: ‘eat
with parents or grandparents’, ‘eat with siblings or friends’,
‘eat with people other than family’, ‘eat alone’ and ‘do not
eat dinner.’ Multiple responses were allowed. To evaluate
caregiver–child meals, children who reported that they ate
with their parents or grandparents were defined as eating
dinner with their caregivers.

Statistical analysis
First, children’s and caregivers’ characteristics were
stratified by home cooking status, and the differences in
characteristics were tested using the χ2 test. Second, multi-
variate linear regression models were used to examine the
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association between the frequency of home cooking and
the frequency of caregiver–child interactions. The follow-
ing sequence of models was constructed. Model 1 was
adjusted for potential confounders (household income;
the responding caregiver’s mental health and mother’s
age, education and employment/time of returning home).
Model 2 was further adjusted for eating with caregivers at
dinner as a covariate to examine whether the relationship
between home cooking and caregiver–child interactions
was independent of eating with caregivers. Third, multi-
variate linear regression models were used to examine
the association between the frequency of home cooking
and child’s mental health, including behavioural difficul-
ties, prosocial behaviour and resilience. The following
sequence ofmodelswas constructed.Model 1was adjusted
for potential confounders (household income; the
responding caregiver’s mental health and mother’s age,
education and employment/time of returning home).
Model 2 was further adjusted for eating with caregivers
at dinner as a covariate to examinewhether the relationship
between home cooking and child’s mental health was
independent of eating with caregivers. Model 3 was further
adjusted for child’s eating behaviours (frequency of vegeta-
ble intake, breakfast consumption and snacking habits).
Model 4 was adjusted for caregiver–child interaction
(frequency of talking together about school life, news
and television shows; helping with the child’s homework
and playing card games or engaging in pretend play with
the child) instead of child’s eating behaviours. Model 5
was adjusted for both child’s eating behaviours and
caregiver–child interaction. Fourth, we conducted amedia-
tion analysis to determine the proportion of the association
between home cooking and child’s mental health that
was mediated by the potential mediators (child’s eating
behaviours and caregiver–child interaction). Using the
Paramed package in Stata(39), we estimated the indirect
effects via mediators after controlling for all covariates.
The exposure was treated as a binary variable, with 0 rep-
resenting high frequency of home cooking and 1 represent-
ing low or medium frequency of home cooking. To assess
the indirect effect via caregiver–child interaction, we used a
factor score calculated by exploratory factor analysis,
applying the principal factors method with promax rota-
tion. For determination of the number of factors to be
retained, we first conducted a principal factor analysis
and then considered components with an eigenvalue
>1·0 as well as the scree test results and interpretability
of the factors. The factor scores were calculated for each
participant. All analyses were conducted using Stata,
version 15.

Results

Characteristics of children and caregivers are presented in
Table 1. Among the children in the sample, 49 %were girls,

10 % consumed vegetables less than three times per week,
9·8 % did not eat breakfast every day and 49 % snacked
freely. About 80 % of the households included married
parents and siblings. Only 10 % of the families lived with
the child’s grandparents. A total of 3584 (87 %) families
cooked almost every day (high), 442 (11 %) cooked
4–5 d/week (medium) and 100 (2·4 %) cooked fewer than
3 d/week (low). Among households where married
parents were not present, those where the child had no
siblings and low-income households, the frequency of
home cooking was low. When the mother was young,
had low educational background or returned home late
from work, the frequency of home cooking was low.
Children exposed to a low frequency of home cooking
tended to consume fewer vegetables, skip breakfast and
eat snacks freely.

The associations between the frequency of home
cooking and the measures of caregiver–child interactions
are shown in Table 2. A low and medium frequency of
home cooking was also associated with a lower frequency
of caregiver involvement with their children in terms of
talking and supporting the children. The multiple linear
regression analysis revealed that a low and/or medium
frequency of home cooking was associated with lower
frequencies of talking about school life with the child
(β for low frequency, −1·33, 95 % CI −1·75, −0·91; β for
medium frequency, −0·56, 95 % CI −0·77, −0·35), talking
about news with the child (β for low frequency, −0·88,
95 % CI −1·31, −0·46; β for medium frequency, −0·35,
95 % CI −0·56, −0·13), talking about television shows with
the child (β for low frequency, −0·86, 95 % CI −1·36,−0·37;
β for medium frequency, −0·40, 95 % CI −0·65, −0·15),
helping with the child’s homework (β for low frequency,
−0·85, 95 % CI −1·38, −0·32; β for medium frequency,
−0·63, 95 % CI −0·89, −0·36) and playing card games or
engaging in pretend play with the child (β for low
frequency, −0·31, 95 % CI −0·55, −0·07), after adjusting
for potential confounders (model 1). These associations
were significant after adjusting for eating with caregivers
at dinner (model 2). There was no significant association
between home cooking and the frequency of going out
with the child, engaging in physical exercise with the child
or playing computer games with the child.

The association between the frequency of home cook-
ing and the examined indicators of child’s mental health is
shown in Table 3. The multiple linear regression analysis
revealed that children exposed to a low and/or medium
frequency of home cooking had more behaviour problems
(total difficulties score: β for low frequency, 4·07, 95 % CI
1·43, 6·72 and β for medium frequency, 3·39, 95 % CI
2·08, 4·71; emotional symptoms: β for low frequency,
5·85, 95 % CI 2·15, 9·54 and β for medium frequency,
2·70, 95 % CI 0·86, 4·55; peer relationship problems: β for
low frequency, 5·88, 95 % CI 2·37, 9·39 and β for medium
frequency, 3·32, 95 % CI 1·57, 5·07), lower prosocial behav-
iour (β for low frequency, −5·92, 95 % CI−10·1, −1·73) and
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Table 1 Characteristics of children and caregivers enrolled in the study (n 4126)*

Total Frequency of home cooking

Pn %

High Medium Low

(n 3584, 86·9%) (n 442, 10·7%) (n 100, 2·4%)

% % %

Child’s status
Sex
Boy 2089 50·6 51·3 46·4 46·0 0·097
Girl 2037 49·4 48·7 53·6 54·0

Eating behaviours
Frequency of vegetable intake
Twice/d 1696 41·1 43·9 22·4 25·0 <0·001
Once/d 1997 48·4 48·1 54·8 31·0
<3 times/week 423 10·3 7·9 22·4 42·0
Missing 10 0·2 0·2 0·5 2·0

Frequency of breakfast consumption
Every day 3687 89·4 91·1 78·5 75·0 <0·001
Often 321 7·8 6·4 17·4 14·0
Rarely or never 81 2 1·6 2·9 10·0
Missing 37 0·9 0·9 1·1 1·0

Snacking habits
No snacking 1798 43·6 45·5 31·4 28·0 <0·001
Snacking at a set time (controlled) 271 6·6 6·5 6·8 8·0
Snacking freely 2025 49·1 47·2 60·9 63·0
Missing 32 0·8 0·8 0·9 1·0

Eating with caregivers at dinner
No 313 7·6 7·2 8·8 16·0 0·003
Yes 3813 92·4 92·8 91·2 84·0

Household status
Caregiver’s marital status
Married/common-law marriage 3252 78·8 80·2 70·6 65·0 <0·001
Unmarried/divorced/widowed 124 3 2·5 4·8 12·0
Other/missing 750 18·2 17·2 24·7 23·0

Presence of siblings
No 813 19·7 18·3 28·1 34·0 <0·001
Yes 3313 80·3 81·7 71·9 66·0

Living with the child’s grandparents
No 3708 89·9 89·5 93·0 90·0 0·07
Yes 418 10·1 10·5 7·0 10·0

Household income (million Japanese yen)
<3·00 442 10·7 9·7 16·1 22·0 <0·001
3·00–5·99 1238 30 29·9 30·3 34·0
6·00–9·99 1373 33·3 34·3 27·4 21·0
≥10·0 490 11·9 12·0 11·5 10·0
Missing 583 14·1 14·1 14·7 13·0

Caregiver’s status
Responding caregiver’s K6 score
<5 2754 66·7 68·2 57·5 54·0 <0·001
≥5 1360 33 31·5 42·1 45·0
Missing 12 0·3 0·3 0·5 1·0

Mother’s age (years)
<35 450 10·9 10·2 14·7 18·0 0·001
35–44 2490 60·3 60·8 58·4 52·0
≥45 1063 25·8 26·1 23·3 23·0
Missing 123 3 2·8 3·6 7·0

Mother’s education
Low 1059 25·7 25·0 29·2 34·0 <0·001
Middle 1336 32·4 33·3 27·1 24·0
High 632 15·3 16·0 11·1 8·0
Other/missing 1099 26·6 25·7 32·6 34·0

Mother’s employment and time of returning home
Employed, returns home before 18.00 1904 46·1 47·5 37·3 36·0 <0·001
Employed, returns home at 18.00–20.00 611 14·8 14·0 20·8 18·0
Employed, returns home after 20.00 140 3·4 2·8 6·3 12·0
Employed, irregular time of returning home 129 3·1 3·0 4·3 2·0
Not employed 902 21·9 22·5 17·6 16·0
Missing 440 10·7 10·2 13·6 16·0

K6, Kessler 6 scale.
*P values are from χ2 tests.
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lower resilience (β for low frequency,−6·70, 95 % CI−9·91,
−3·49 and β for medium frequency, −4·13, 95 % CI −5·73,
−2·53), compared with children with a high frequency of
home cooking, after adjusting for potential confounders
(model 1). These associations were slightly attenuated
but significant after adjusting for eating with caregivers at
dinner (model 2). Adjusting for child’s eating behaviours
reduced these associations (model 3). After adjusting for
caregiver–child interactions instead of child’s eating behav-
iours, the associations of low frequency of home cooking
with total difficulties score, prosocial behaviour and resil-
ience became non-significant (model 4).

An exploratory factor analysis of the eight items of care-
giver involvement with their children in the present study
sample yielded two factors (Table 4). The first pattern had a
higher loading for talking with the child and helping with
the child’s homework. The second pattern had a higher
loading for playing and going out with the child. Table 5

displays the mediation results for the hypothesised media-
tors, comparing children exposed to a low or medium
frequency of home cooking with those exposed to a high
frequency of home cooking. We found evidence of media-
tion between low or medium frequency of home cooking
and child’s behavioural difficulties (total difficulties score)
through child’s breakfast intake (22·7 %, P= 0·04 for low
frequency and 20·1 %, P < 0·001 for medium frequency
of home cooking), child’s vegetable intake (21·9 %,
P = 0·047 for medium frequency of home cooking) and
the first pattern of caregiver–child interactions, that is, talk-
ing and helping (15·2 %, P = 0·01 for medium frequency of
home cooking). For the association with child’s resilience,
we observed evidence of mediation through child’s break-
fast intake (22·1 %, P = 0·01 for low frequency and 14·1 %,
P < 0·01 for medium frequency of home cooking), child’s
vegetable intake (57·7 %, P < 0·001 for medium frequency
of home cooking) and the first pattern of caregiver–child

Table 2 Results of regression analyses of caregiver–child interaction by frequency of home cooking among Japanese schoolchildren*

Frequency of home cooking

Frequenc-
y (n/week) Crude Model 1† Model 2‡

Mean SD β 95% CI β 95% CI β 95% CI

Frequency of talking about school life with
child
High (almost every day) 5·8 2·0 Reference Reference Reference
Medium (4–5 times/week) 5·1 2·4 −0·68 −0·89, −0·47 −0·56 −0·77, −0·35 −0·56 −0·77, −0·35
Low (≤3 times/week) 4·2 2·6 −1·55 −1·97, −1·13 −1·33 −1·75, −0·91 −1·29 −1·71, −0·87

Frequency of talking about news with child
High (almost every day) 1·9 2·2 Reference Reference Reference
Medium (4–5 times/week) 1·5 1·9 −0·40 −0·61, −0·19 −0·35 −0·56, −0·13 −0·34 −0·56, −0·13
Low (≤3 times/week) 1·0 1·7 −0·98 −1·40, −0·56 −0·88 −1·31, −0·46 −0·87 −1·30, −0·45

Frequency of talking about TV shows with
child
High (almost every day) 3·9 2·5 Reference Reference Reference
Medium (4–5 times/week) 3·4 2·5 −0·44 −0·69, −0·20 −0·40 −0·65, −0·15 −0·40 −0·65, −0·15
Low (≤3 times/week) 2·9 2·5 −0·94 −1·43, −0·45 −0·86 −1·36, −0·37 −0·82 −1·31, −0·33

Frequency of helping child’s study
High (almost every day) 4·2 2·7 Reference Reference Reference
Medium (4–5 times/week) 3·3 2·7 −0·88 −1·14, −0·61 −0·63 −0·89, −0·36 −0·63 −0·89, −0·36
Low (≤3 times/week) 3·0 2·8 −1·23 −1·77, −0·69 −0·85 −1·38, −0·32 −0·82 −1·35, −0·29

Frequency of going out with child
High (almost every day) 2·1 1·7 Reference Reference Reference
Medium (4–5 times/week) 2·2 1·7 0·13 −0·03, 0·30 0·15 −0·01, 0·32 0·16 −0·01, 0·32
Low (≤3 times/week) 1·9 1·6 −0·19 −0·52, 0·15 −0·19 −0·52, 0·15 −0·17 −0·50, 0·17

Frequency of physical exercising with child
High (almost every day) 1·0 1·4 Reference Reference Reference
Medium (4–5 times/week) 0·9 1·3 −0·08 −0·22, 0·05 −0·07 −0·21, 0·07 −0·07 −0·20, 0·07
Low (≤3 times/week) 0·9 1·3 −0·13 −0·40, 0·15 −0·12 −0·39, 0·15 −0·12 −0·39, 0·16

Frequency of playing computer games with
child
High (almost every day) 0·8 1·4 Reference Reference Reference
Medium (4–5 times/week) 0·8 1·5 0·05 −0·09, 0·20 0·01 −0·14, 0·16 0·01 −0·13, 0·16
Low (≤3 times/week) 1·0 1·8 0·24 −0·05, 0·54 0·19 −0·10, 0·48 0·20 −0·09, 0·49

Frequency of playing card games/pretend
play with child
High (almost every day) 0·8 1·2 Reference Reference Reference
Medium (4–5 times/week) 0·7 1·3 −0·04 −0·16, 0·08 −0·05 −0·17, 0·07 −0·05 −0·17, 0·08
Low (≤3 times/week) 0·5 0·9 −0·29 −0·53, −0·04 −0·31 −0·55, −0·07 −0·31 −0·55, −0·06

β = non-standardised beta-coefficients.
Boldface indicates statistical significance (P < 0·05).
*All variables: d/week (range: 0–7).
†Model 1: Adjusted for household income, responding caregiver’s K6 scale score; and mother’s age, education and employment/time of returning home.
‡Model 2: Model 1 þ adjusted for eating with caregivers at dinner.
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Table 3 Results of regression analyses of child’s mental health by frequency of home cooking among Japanese schoolchildren* (Mean values and Standard deviation)

Frequency of home cooking Mean SD

Crude Model 1† Model 2‡ Model 3§ Model 4|| Model 5¶

β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI

Behaviour problems (SDQ score)
Total difficulties score

High (almost every day) 23·1 13·8 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 27·9 14·4 4·86 3·48, 6·23 3·39 2·08, 4·71 3·38 2·07, 4·70 2·31 0·97, 3·64 2·72 1·41, 4·03 1·96 0·63, 3·28
Low (≤3 times/week) 29·5 14·8 6·38 3·63, 9·14 4·07 1·43, 6·72 3·95 1·30, 6·59 2·51 −0·16, 5·18 2·17 −0·46, 4·79 1·36 −1·29, 4·01

Emotional symptoms
High (almost every day) 18·5 18·9 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 22·6 20·2 4·15 2·26, 6·03 2·70 0·86, 4·55 2·70 0·85, 4·54 1·94 0·06, 3·81 2·41 0·55, 4·27 1·79 −0·10, 3·67
Low (≤3 times/week) 26·6 22·0 8·10 4·30, 11·90 5·85 2·15, 9·54 5·79 2·09, 9·48 5·11 1·35, 8·87 5·29 1·57, 9·01 4·86 1·09, 8·62

Conduct problem
High (almost every day) 22·4 18·2 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 25·9 20·5 3·56 1·74, 5·39 2·18 0·38, 3·99 2·18 0·37, 3·98 1·22 −0·62, 3·05 1·40 −0·40, 3·21 0·82 −1·01, 2·65
Low (≤3 times/week) 24·4 19·8 2·03 −1·64, 5·70 −0·13 −3·76, 3·49 −0·21 −3·83, 3·42 −1·51 −5·19, 2·17 −2·35 −5·97, 1·27 −2·93 −6·59, 0·74

Hyperactive/inattention
High (almost every day) 32·4 23·3 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 39·6 24·2 7·20 4·89, 9·51 5·38 3·09, 7·66 5·36 3·07, 7·64 3·53 1·22, 5·84 4·19 1·93, 6·46 2·93 0·63, 5·22
Low (≤3 times/week) 40·0 24·2 7·56 2·92, 12·21 4·69 0·11, 9·27 4·50 −0·08, 9·09 1·90 −2·73, 6·53 1·46 −3·09, 6·00 −0·10 −4·69, 4·48

Peer relationship problem
High (almost every day) 19·1 17·7 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 23·6 18·5 4·51 2·75, 6·28 3·32 1·57, 5·07 3·30 1·55, 5·05 2·54 0·76, 4·32 2·85 1·10, 4·61 0·91 0·52, 4·07
Low (≤3 times/week) 26·9 19·7 7·84 4·29, 11·39 5·88 2·37, 9·39 5·71 2·20, 9·22 4·55 0·98, 8·12 4·27 0·76, 7·79 1·82 0·06, 7·18

Prosocial behaviour
(SDQ score)
High (almost every day) 67·4 20·9 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 66·0 21·6 −1·45 −3·52, 0·63 −1·53 −3·62, 0·55 −1·53 −3·62, 0·56 −0·23 −2·34, 1·89 −0·05 −2·10, 2·00 0·64 −1·44, 2·72
Low (≤3 times/week) 61·8 20·7 −5·62 −9·79, −1·45 −5·92 −10·10, −1·73 −5·85 −10·04, −1·66 −4·18 −8·42, 0·07 −2·21 −6·32, 1·90 −1·73 −5·89, 2·43

Resilience (CRCS Total score)
High (almost every day) 69·8 16·4 Reference Reference Reference Reference Reference Reference
Medium (4–5 times/week) 64·6 16·7 −5·22 −6·85, −3·60 −4·13 −5·73, −2·53 −4·11 −5·71, −2·51 −1·97 −3·56, −0·38 −2·79 −4·31, −1·28 −1·37 −2·88, 0·15
Low (≤3 times/week) 61·3 17·6 −8·49 −11·76, −5·22 −6·70 −9·91, −3·49 −6·56 −9·77, −3·35 −3·54 −6·73, −0·35 −2·55 −5·58, 0·48 −0·91 −3·95, 2·12

CRCS = Children’s Resilient Coping Scale; SDQ = Strengths and Difficulties Questionnaire; β = non-standardised beta-coefficients.
Boldface indicates statistical significance (P < 0·05).
*All variables range from 0 to 100.
†Model 1: Adjusted for household status (marital status, the presence of siblings, household income); responding caregiver’s K6 score; and mother’s age, education and employment/time of returning home.
‡Model 2: Model 1 þ adjusted for eating with caregivers at dinner.
§Model 3: Model 2 þ adjusted for child’s eating behaviours (frequency of vegetable intake, breakfast consumption and snacking habits).
||Model 4: Model 2þ adjusted for caregiver–child interaction (caregiver and child eating dinner together; frequency of caregiver and child talking together about school life, news and television shows; frequency of the caregiver helping with the
child’s homework and frequency of playing card games or engaging in pretend play).
¶Model 5: Model 2 þ adjusted for child’s eating behaviours and caregiver–child interaction.
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interactions, that is, talking and helping (40·7 %, P < 0·001
for medium frequency of home cooking).

Discussion

This cross-sectional study among Japanese schoolchildren
and their caregivers found that low frequency of
home cooking was associated with low caregiver–child

interaction, including low frequency of caregivers talking
with their children about school life, news and television
shows; low frequency of caregivers helping with their
children’s homework and low frequency of caregivers
and children playing card games or engaging in pretend
play together. Home cooking was not associated with
frequency of caregivers going out with their children,
engaging in physical exercise with their children and play-
ing computer games with their children. Children exposed

Table 4 Factor loading matrix for the two major patterns of caregiver involvement with their child

Caregiver involvement with their child

Factor 1 Factor 2

Talking and helping Playing and going out

Talking about school life with the child 0·39* −0·03
Talking about news with the child 0·37* 0·00
Talking about television shows with the child 0·39* −0·01
Helping with the child’s homework 0·25 0·11
Going out with the child 0·11 0·27
Engaging in physical exercise with the child 0·05 0·41*
Playing computer games with the child −0·08 0·39*
Playing card games or engaging in pretend play with the child −0·03 0·41*

*Factors with loadings ≥0·3.

Table 5 Mediation analyses between frequency of home cooking and child’s mental health among Japanese schoolchildren*

Mediator

Low frequency of home cooking† Medium frequency of home cooking‡

Estimated Indirect Effect Proportion
mediated,

%

Estimated Indirect Effect Proportion
mediated,

%Coefficient 95% CI P Coefficient 95% CI P

Total difficulties (SDQ score)
Child’s eating behaviours
Frequency of vegetable intake −0·49 −2·02, 1·05 0·53 0·76 0·01, 1·50 0·047 21·9
Frequency of breakfast intake 0·86 0·05, 1·67 0·04 22·7 0·67 0·31, 1·02 <0·001 20·1
Snacking habits 0·03 −0·34, 0·40 0·89 0·00 −0·24, 0·23 0·98

Caregiver–child interactions
Factor 1: Talk and help (factor score) 1·20 −0·37, 2·77 0·13 0·48 0·10, 0·86 0·01 15·2
Factor 2: Play and go out (factor
score)

−0·26 −0·79, 0·27 0·34 0·01 −0·06, 0·09 0·72

Prosocial behaviour (SDQ score)
Child’s eating behaviours −0·51 −2·95, 1·92 0·68 – –
Frequency of vegetable intake −0·67 −1·85, 0·51 0·26 – –
Frequency of breakfast intake 1·05 −0·46, 2·56 0·17 – –
Snacking habits

Caregiver–child interactions
Factor 1: Talk and help (factor score) −1·26 −3·69, 1·17 0·31 – –
Factor 2: Play and go out (factor
score)

0·49 −0·43, 1·42 0·30

Resilience (CRCS Total score)
Child’s eating behaviours
Frequency of vegetable intake −0·73 −2·57, 1·10 0·43 −2·34 −3·28, −1·41 <0·001 57·7
Frequency of breakfast intake −1·30 −2·33, −0·26 0·01 22·1 −0·57 −0·96, −0·18 <0·01 14·1
Snacking habits 0·03 −0·40, 0·47 0·88 −0·28 −0·59, 0·03 0·08 6·8

Caregiver–child interactions
Factor 1: Talk and help (factor score) −1·48 −3·31, 0·36 0·12 −1·61 −2·30, −0·92 <0·001 40·7
Factor 2: Play and go out (factor
score)

0·33 −0·33, 0·99 0·33 −0·05 −0·30, 0·20 0·71

CRCS = Children’s Resilient Coping Scale; SDQ = Strength and Difficulties Questionnaire.
Boldface indicates statistical significance (P < 0·05).
*Models: Adjusted for household income, caregiver’s K6, mother’s age, education and employment, and eating with caregivers at dinner.
†Low frequency of home cooking was treated as a binary, with 0 = high frequency of home cooking and 1 = low frequency of home cooking.
‡Medium frequency of home cooking was treated as a binary, with 0 = high frequency of home cooking and 1 = medium frequency of home cooking.
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to a low or medium frequency of home cooking had more
behaviour problems, lower prosocial behaviour and lower
resilience. The associations with behaviour problems and
resilience were significantly mediated by children’s eating
behaviours and caregiver–child interaction.

Children’s eating behaviours including vegetable intake
and breakfast skipping partially mediated the association
between home cooking and children’s behaviour problems
and resilience. A recent longitudinal study of families
with children aged 5–7 years in the US showed that
home-cooked meals were more likely to contain fruit
and vegetables than were pre-preparedmeals or restaurant
meals(40). The present study found that only 8 % of children
with a high level of home cooking consumed vegetables
less than three times per week, whereas 42 % of children
with a low level of home cooking consumed vegetables
less than three times per week (Table 1). Several studies
have shown that increased vegetable consumption and a
healthy dietary pattern are associated with better mental
health among children and adults(41–43). Thus, home cook-
ing may be associated with children’s mental health via the
diet-mediated pathway.

The present study also found evidence supporting the
caregiver–child interaction-mediated pathway. The associ-
ations of medium frequency of home cooking with child-
ren’s behaviour problems and resilience were mediated
by caregiver–child interaction. This finding is in line with
a previously reported negative association between
parents having a late time of returning home and children’s
mental health, operating through reduced frequency of
caregiver–child interaction(33). Likewise, the present study
found that the frequency of home cooking was lower when
the caregivers returned home later (Table 1). Caregivers
who usually cooked at home talked more with their chil-
dren and helped their children more with their homework,
compared with caregivers who infrequently cooked at
home (Table 2). Therefore, caregivers who usually cooked
at home might have tended to talk about their own and
others’ emotions with their children, teaching their children
how to deal not only with school-related problems but also
with other emotional problems. Home cooking may be
beneficial for creating positive caregiver–child interactions.

In the present study, home cooking was found to be
associated with caregiver involvement in terms of talking
with their children. A systematic review exploring family
perceptions of eating together identified family connection
and communication as the main perceived benefits of fam-
ily meals(44). The association between home cooking and
caregiver involvement with their children remained even
after adjusting for eating with caregiver. A study among
parents of children aged 8–10 years reported the benefits
of eating with family to include not only increased oppor-
tunities for parents and their children to talk about their
daily lives but also consuming good home-cooked food(45).
The present study also found that infrequent home cooking
was associated with a low frequency of helping with the

child’s homework. In Japan, the most common place for
elementary schoolchildren to study is in the living room
(family room): The family living room was listed as a place
to study outside of school by more than 80 % of children – a
higher percentage than that for the child’s own room(46).
Caregivers may help with the child’s homework before,
during or after cooking at home.

Home cooking was not associated with playing with the
child or going out with the child. An exploratory factor
analysis of the eight items of caregiver involvement with
their children in the present study sample yielded two fac-
tors, talking and helping pattern and playing and going out
pattern (Table 4). Home cookingmay be particularly effec-
tive for the first of these patterns of caregiver involvement.
For the items in the second factor, home cooking was asso-
ciated only with playing card games or engaging in pretend
play with the child. This may be because card games and
pretend play are often done in the living room, unlike other
types of play. Frequent home meals may increase the time
caregivers and children spend in the living room.
Additionally, unlike other types of play, pretend play
requires caregivers to follow their children’s rules.
Therefore, caregivers who frequently cook at home may
have the time required to engage in play organised accord-
ing to their children’s perspectives. To investigate this
hypothesis, it would be necessary to examine the relation-
ships of home cooking with the places where children
spend their time and with caregiver emotional flexibility.

This study had several limitations. First, common
method bias may have occurred because frequency of
home cooking, caregiver involvement with the child and
children’s mental health were assessed via the caregiver-
report questionnaire. However, we confirmed a similar
association between the caregiver-provided frequency of
home cooking and child-reported family meals. To address
this common source bias, it would be useful to collect infor-
mation from a third person, such as a teacher, who could
evaluate the child’s mental health, or to examine these
associations when children are old enough to provide
information about their mental health themselves.
Second, caregiver involvement with their children was
assessed using items that have not been validated.
However, the four items gauging caregiver involvement
extracted as the first pattern in the factor analysis showed
the same associations with home cooking. Third, misclas-
sification of the level of home cooking may have occurred
because home cooking was defined as a basic and simple
practice, such as frying an egg. Thus, caregivers who cook
only a few dishes or only low-quality meals, for example,
may have been included in the high frequency of home
cooking category, which may have led to an underestima-
tion of the effect of home cooking on children’s mental
health. Moreover, when older sibling was in charge of
cooking frequently at home, children will be included in
the high frequency of home cooking category, which
may have led to an underestimation of the effect of home
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cooking on caregiver–child interactions and children’s
mental health. Additionally, home cooking could not distin-
guishwhether caregiver cookedwith their children. Fourth,
we could not distinguish whether children ate dinner with
both their parents and grandparents or only with parents or
grandparents. Fifth, potential confounding factors such as
parents’ working conditions, the other parent’s mental
health and children’s lifestyle rhythm including children’s
cram school situation and after-school lessons have not
been adjusted. Moreover, it has not reached full reliability
in the measurement of the included covariates. Seventh,
because our study was conducted only among public
school students in one city in Tokyo, the generalisability
to children attending private schools or residing in other
areas is not high(29). Finally, we could not assess causality
because this study was cross-sectional. There might, for
example, be an effect in the opposite direction, from the
child’s mental health on the parent–child interaction and
frequency of home cooking. Longitudinal studies are
needed to demonstrate the effectiveness of home cooking
in increasing children’s prosocial behaviour and resilience
and in preventing children’s mental health problems.

Conclusions

Our study has provided novel findings regarding the asso-
ciations of home cooking with caregiver–child interaction
and children’s mental health. Infrequent home cooking
was associated with low caregiver–child interaction,
including a low frequency of caregivers and their children
talking together. Infrequent home cooking was also found
to be associated with high levels of behaviour problems,
low prosocial behaviour and low resilience among
children. The associations with behaviour problems and
resilience were mediated by children’s eating behaviours
and caregiver–child interaction. Specifically, the difference
between those with high and low frequency of home
cooking can mainly be accounted for by the frequency
of breakfast intake, while the difference between those
with high and medium frequency of home cooking is also
accounted for differences in vegetable intake and by the
talking/helping interaction factor. Creating an environment
that encourages caregivers to cook at home may be impor-
tant for children’s mental health.

Acknowledgements

Acknowledgements: We are especially grateful to the
central office Adachi City Hall and its staff members for
conducting the survey. We would also like to thank every-
one who participated in the survey. Additionally, wewould
particularly like to thankMayor Yayoi Kondo, Mr. Syuichiro
Akiu and Ms. Yuko Baba from Adachi City Hall, who

contributed significantly to the completion of this
study. Financial support: This study was supported by
Grants-in-Aid for Scientific Research from the Japan
Society for the Promotion of Science (JSPS KAKENHI
grant numbers 16H03276 and 19K14029). Conflict of
interest: There are no conflicts of interest. Authorship: Y.T.
conceived the design, analysed the data, reviewed the lit-
erature and wrote the first draft of the article. S.D., A.S. and
T.F. collected the data. T.F. revised the first draft. All authors
reviewed and commented on subsequent drafts of the
manuscript. Ethics of human subject participation: This
studywas conducted according to the guidelines laid down
in the Declaration of Helsinki, and all procedures involving
human subjects were approved by the Ethics Committee at
the Tokyo Medical and Dental University (No. M2016-284).
Written informed consent was obtained from all subjects.

References

1. Belfer ML (2008) Child and adolescent mental disorders: the
magnitude of the problem across the globe. J Child Psychol
Psychiatry 49, 226–236.

2. Kieling C, Baker-Henningham H, Belfer M et al. (2011) Child
and adolescent mental health worldwide: evidence for
action. Lancet 378, 1515–1525.

3. Polanczyk GV, Salum GA, Sugaya LS et al. (2015) Annual
research review: a meta-analysis of the worldwide preva-
lence of mental disorders in children and adolescents.
J Child Psychol Psychiatry 56, 345–365.

4. Knapp M, King D, Healey A et al. (2011) Economic
outcomes in adulthood and their associations with antisocial
conduct, attention deficit and anxiety problems in childhood.
J Ment Health Policy Econ 14, 137–147.

5. Jokela M, Ferrie J & Kivimäki M (2009) Childhood problem
behaviors and death by midlife: the British National Child
Development Study. J Am Acad Child Adolesc Psychiatry
48, 19–24.

6. Kim-Cohen J, Caspi A, Moffitt TE et al. (2003) Prior juvenile
diagnoses in adults with mental disorder: developmental
follow-back of a prospective-longitudinal cohort. Arch Gen
Psychiatry 60, 709–717.

7. Kessler RC, Berglund P, Demler O et al. (2005) Lifetime
prevalence and age-of-onset distributions of DSM-IV
disorders in the National Comorbidity survey replication.
Arch Gen Psychiatry 62, 593–602.

8. Masten AS & Coatsworth JD (1998) The development of
competence in favorable and unfavorable environments.
Lessons from research on successful children. Am Psychol
53, 205–220.

9. Luthar SS & Zigler E (1991) Vulnerability and competence:
a review of research on resilience in childhood. Am J
Orthopsychiatry 61, 6–22.

10. Hjemdal O, Vogel PA, Solem S et al. (2011) The relationship
between resilience and levels of anxiety, depression, and
obsessive-compulsive symptoms in adolescents. Clin
Psychol Psychother 18, 314–321.

11. Hjemdal O, Aune T, Reinfjell T et al. (2007) Resilience
as a predictor of depressive symptoms: a correlational study
with young adolescents. Clin Child Psychol Psychiatry 12,
91–104.

12. Lichtenstein AH & Ludwig DS (2010) Bring back home
economics education. JAMA 303, 1857–1858.

13. Mills S, White M, Brown H et al. (2017) Health and social
determinants and outcomes of home cooking: a systematic
review of observational studies. Appetite 111, 116–134.

4266 Y Tani et al.

https://doi.org/10.1017/S1368980021001075 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021001075


14. Bellisle F (2004) Effects of diet on behaviour and cognition in
children. Br J Nutr 92, Suppl. 2, S227–S232.

15. Bourre JM (2006) Effects of nutrients (in food) on the
structure and function of the nervous system: update on
dietary requirements for brain. Part 1: micronutrients.
J Nutr Health Aging 10, 377–385.

16. Shankar P, Chung R & Frank DA (2017) Association of
food insecurity with children’s behavioral, emotional, and
academic outcomes: a systematic review. J Dev Behav
Pediatr 38, 135–150.

17. Belsky DW,Moffitt TE, Arseneault L et al. (2010) Context and
sequelae of food insecurity in children’s development. Am J
Epidemiol 172, 809–818.

18. Larson RW, Branscomb KR & Wiley AR (2006) Forms and
functions of family mealtimes: multidisciplinary perspec-
tives. New Dir Child Adolesc Dev 2006, 1–15.

19. Fulkerson JA, Pasch KE, Stigler MH et al. (2010) Longitudinal
associations between family dinner and adolescent percep-
tions of parent-child communication among racially diverse
urban youth. J Fam Psychol 24, 261–270.

20. Fulkerson JA, Story M, Mellin A et al. (2006) Family dinner
meal frequency and adolescent development: relationships
with developmental assets and high-risk behaviors. J Adolesc
Health 39, 337–345.

21. Utter J, Denny S, Robinson E et al. (2013) Family meals and
the well-being of adolescents. J Paediatr Child Health 49,
906–911.

22. Utter J & Denny S (2016) Supporting families to cook at home
and eat together: findings from a feasibility study. J Nutr Educ
Behav 48, 716–722.e711.

23. Tanabe Y & Kaneko K (2001) Factors affecting a feeling of
satisfaction about eating among college students. J Home
Econ Japan 52, 839–848.

24. Beddington J, Cooper CL, Field J et al. (2008) The mental
wealth of nations. Nature 455, 1057–1060.

25. Smith LP, Ng SW & Popkin BM (2013) Trends in US home
food preparation and consumption: analysis of national
nutrition surveys and time use studies from 1965–1966 to
2007–2008. Nutr J 12, 45.

26. Moser A (2010) Food preparation patterns in German family
households. An econometric approach with time budget
data. Appetite 55, 99–107.

27. Nielsen SJ, Siega-Riz AM & Popkin BM (2002) Trends in food
locations and sources among adolescents and young adults.
Prev Med 35, 107–113.

28. Tani Y, Fujiwara T, Doi S et al. (2019) Home cooking and
child obesity in Japan: results from the A-CHILD Study.
Nutrients 11, 2859.

29. Ochi M, Isumi A, Kato T et al. (2020) Adachi child health
impact of living difficulty (A-CHILD) study: research protocol
and profiles of participants. J Epidemiol 31, 77–89.

30. Matsuishi T, Nagano M, Araki Y et al. (2008) Scale proper-
ties of the Japanese version of the Strengths and
Difficulties Questionnaire (SDQ): a study of infant and
school children in community samples. Brain Dev 30,
410–415.

31. Doi S, Fujiwara T, Ochi M et al. (2018) Association of
sleep habits with behavior problems and resilience of 6- to

7-year-old children: results from the A-CHILD study. Sleep
Med 45, 62–68.

32. Doi S, Fujiwara T, Isumi A et al. (2018) Relationship between
leaving children at home alone and their mental health:
results from the A-CHILD study in Japan. Front Psychiatry
9, 192.

33. Kizuki M, Ochi M, Isumi A et al. (2018) Parental time of
returning home from work and child mental health among
first-year primary school Students in Japan: result from
A-CHILD study. Front Pediatr 6, 179.

34. MatsuyamaY, Isumi A, Doi S et al. (2020) Longitudinal analy-
sis of child resilience link to dental caries. Pediatr Dent 42,
308–315.

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

36. 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.

37. Furukawa TA, Kawakami N, Saitoh M et al. (2008) The
performance of the Japanese version of the K6 and K10 in
the World Mental Health Survey Japan. Int J Methods
Psychiatr Res 17, 152–158.

38. Sakurai K, Nishi A, Kondo K et al. (2011) Screening perfor-
mance of K6/K10 and other screening instruments for mood
and anxiety disorders in Japan. Psychiatry Clin Neurosci 65,
434–441.

39. Emsley R & Liu H (2013) PARAMED: stata module to perform
causal mediation analysis using parametric regression
models; available at https://ideas.repec.org/c/boc/bocode/
s457581.html (accessed November 2020).

40. Fertig AR, Loth KA, Trofholz AC et al. (2019) Compared
to pre-prepared meals, fully and partly home-cooked meals
in diverse families with young children are more likely
to include nutritious ingredients. J Acad Nutr Diet 119,
818–830.

41. Guzek D, Głąbska D, Groele B et al. (2020) Role of fruit and
vegetables for the mental health of children: a systematic
review. Rocz Panstw Zakl Hig 71, 5–13.

42. OddyWH, RobinsonM, Ambrosini GL et al. (2009) The asso-
ciation between dietary patterns and mental health in early
adolescence. Prev Med 49, 39–44.

43. Tuck NJ, Farrow C & Thomas JM (2019) Assessing the effects
of vegetable consumption on the psychological health of
healthy adults: a systematic review of prospective research.
Am J Clin Nutr 110, 196–211.

44. Middleton G, Golley R, Patterson K et al. (2020) What can
families gain from the family meal? A mixed-papers system-
atic review. Appetite 153, 104725.

45. Fulkerson JA, Story M, Neumark-Sztainer D et al. (2008)
Family meals: perceptions of benefits and challenges among
parents of 8- to 10-year-old children. J Am Diet Assoc 108,
706–709.

46. Benesse Educational Research and Development Institute
(2015) Study of Learning Among Elementary and Junior
High School FY2014. Tokyo, Japan: Benesse Educational
Research and Development Institute.

Home cooking and child mental health 4267

https://doi.org/10.1017/S1368980021001075 Published online by Cambridge University Press

https://ideas.repec.org/c/boc/bocode/s457581.html
https://ideas.repec.org/c/boc/bocode/s457581.html
https://doi.org/10.1017/S1368980021001075

	Association of home cooking with caregiver-child interaction and child mental health: results from the Adachi Child Health Impact of Living Difficulty (A-CHILD) study
	Materials and methods
	Study design and subjects
	Mental health status
	Caregiver-child interaction
	Home cooking frequency
	Covariates
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


