Environmental Health and Preventive Medicine© The Author(s) 2021
https://doi.org/10.1186/s12199-021-01026-z

Research article

Relationship between maternal employment status and children’s food intake in Japan

Sachie Mori1, Keiko Asakura2  , Satoshi Sasaki3 and Yuji Nishiwaki2
(1)Department of Environmental and Occupational Health, Toho University Graduate School of Medicine, Tokyo, Japan

(2)Department of Environmental and Occupational Health, School of Medicine, Toho University, Omori-Nishi 5-21-16, Ota-ku, Tokyo 143-8540, Japan

(3)Department of Social and Preventive Epidemiology, School of Public Health, The University of Tokyo, Tokyo, Japan

 

 
Keiko Asakura
Email: jzf01334@nifty.ne.jp



Received: 8 July 2021Accepted: 27 September 2021Published online: 28 October 2021
Abstract
Background
Although long maternal working hours are reported to have a negative effect on children’s dietary habits, few studies have investigated this issue in Japan. Healthy dietary habits in childhood are important because they may reduce the risk of future disease. Here, we examined the relationship between maternal employment status and children’s dietary intake in 1693 pairs of Japanese primary school 5th and 6th graders and their mothers.

Methods
The survey was conducted using two questionnaires, a brief-type self-administered diet history questionnaire and a lifestyle questionnaire. The analysis also considered mothers’ and children’s nutrition knowledge, attitudes toward diet, and some aspects of family environment.

Results
Longer maternal working hours were associated with children’s higher intake of white rice (g/1000kcal) (β 11.4, 95%CI [1.0, 21.9]; working ≥8h vs. not working), lower intake of confectioneries (g/1000kcal) (β −4.0 [−7.6, −0.4]), and higher body mass index (BMI) (kg/m2) (β 0.62 [0.2, 1.0]). Although maternal employment status was not significantly associated with lower intake of healthy food (e.g., vegetables) or higher intake of unhealthy food (e.g., sweetened beverages) in the children, in contrast with previous studies, it may have affected children’s energy intake through their higher intake of white rice. Further, children’s nutrition knowledge and attitudes toward diet, mothers’ food intake, and some family environment factors were significantly associated with intakes of vegetables and sweetened beverages in the children.

Conclusions
Longer maternal working hours were significantly associated with higher intake of white rice and lower intake of confectioneries, as well as higher BMI among children. Even when a mother works, however, it may be possible to improve her child’s dietary intake by other means such as nutrition education for children or enhancement of food environment.
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Background
In Japan, care for children at home is usually provided by the mother. Even when the wife works full time, the reported percentage of husbands in charge of meal preparation more than once or twice a week is only 32.5%. This rate decreases to 21.6% if the mother works part time, 15.9% if she is self-employed, and 18.1% if she is a housewife [1]. Three-generation cohabitation—which allows more sharing of cooking and housework between mothers and other family members—was previously relatively frequent in Japan, but the rate has declined over recent decades, to only 5.3% of all households surveyed in 2018 [2].
Many studies have reported that long working hours by mothers have negative effects on their children’s dietary habits, including a lower frequency of breakfast intake [3], increased intake of unhealthy foods (e.g., processed foods high in fat and sugar [4], decreased intake of vegetables and fruits [5], and poor diet quality [3, 4, 6, 7]. Most of these studies were conducted in Western countries; however, the importance of examining the relationship between maternal employment and the dietary intake of children is emphasized by findings that dietary habits in childhood affect those in adulthood [8] and that good eating habits in childhood may reduce the future risk of noncommunicable diseases [9, 10]. This topic is particularly important in Japan given that the employment rate of Japanese mothers with a youngest child aged 9–11 years rises every year [2]. Of particular interest, the better socioeconomic status provided by a mother’s income may allow an improvement in the quality of the family diet; but at the same time—if an undesirable relationship does exist—it is also necessary to identify factors that might improve the diet of affected children.
In this study, we investigated the relationship between maternal employment status and children’s food intake in Japanese primary school children in the 5th and 6th grade (i.e., age 10 to 12 years). We also considered mothers’ and children’s nutrition knowledge, attitude toward diet, and some family environment factors as possible confounders of the relationship to clarify mutual associations among these factors.
Methods
Participants
The survey was conducted in 14 public primary schools in a prefecture in the Kanto area, the central part of the main island of Japan, in May 2018. Seven cities and towns were chosen from five administrative districts in the prefecture, based on survey feasibility. Two public primary schools with similar characteristics (e.g., number of enrolled children, location (urban/rural)) were then selected from each city/town by the municipal boards of education. These 14 primary schools enrolled 2650 children as 5th and 6th graders in April 2018, all of whom were recruited into the study. At the same time, we also recruited the children’s guardians, most of whom were the main preparers of their meals. No exclusion criteria were set, because all children attending public schools in Japan are required to be educated equally.
Questionnaires and variables
Children and their guardians were surveyed using two questionnaires each. The first was a lifestyle questionnaire that asked about basic characteristics and nutrition knowledge, as well as attitudes and behaviors toward diet, and the second was a brief-type self-administered diet history questionnaire (BDHQ; BDHQ15y for children and BDHQ for adults) that assessed dietary intake.
The main exposure was whether or not the mother was working, and the number of working hours per day among those who were. The mothers were asked to answer the following question in the lifestyle questionnaire: “How many hours do you work a day? If you are not working, select ‘not currently working’”. Working was divided into three categories: (1) not working, (2) less than 8 h a day (<8), and (3) 8 or more hours a day (≥8). The cut-off point was based on the fact that the legal number of working hours in Japan is 8 h [11].
The outcome was children’s food intake, as estimated using the BDHQ15y, an instrument for primary, junior high, and high school students. It was developed from the BDHQ, which was designed to quantify food and nutrient intakes in Japanese adults over the preceding month through 80 questions that calculate the intake of 58 foods and over 100 nutrients. A dedicated calculation program is used to calculate food and nutrient intake. Food intake obtained from the BDHQ has been validated using food intake from semi-weighed dietary records [12]. In addition, nutrient intake obtained from the BDHQ has been validated [13]. The children responded to the BDHQ15y at home with their guardians. In the present analysis, food intake was energy-adjusted by the density method [14] and expressed as food intake per 1000 kcal of energy intake (g) [15].
The information below was collected using the lifestyle questionnaire. The children answered questions about sex, grade, nutrition knowledge, attitude toward diet, frequency of eating out for dinner, and the frequency of communication about diet with their guardians. The mothers answered questions about age, employment status and working hours, nutrition knowledge, attitude toward diet, sleeping hours, socioeconomic status, cohabitants (family structure), and the frequency of communication about diet with their child.
The nutrition knowledge questionnaire used to measure the nutrition knowledge of the children and their mothers has been validated [16]. This questionnaire includes the following sections: (1) knowledge about foods as nutrient sources, (2) physiological functions of nutrients in the body, (3) awareness of dietary recommendations (only for adults), and (4) relationship between nutrients and health outcomes. The percentage (%) of correct answers was calculated. Attitude toward diet was defined as follows. The children were asked “Do you pay attention to whether your diet is healthy or not?”, and given one answer choice (always, often, sometimes, or rarely). The children’s attitude toward diet was regarded as “adequate” for those who chose “always” or “often”, and “inadequate” for those who chose “sometimes” or “rarely.” The mothers were asked to respond to six statements: (1) I am careful to eat a balanced diet, (2) I am careful not to overeat, (3) I am careful to eat more fruits and vegetables, (4) I am careful to eat low-fat foods, (5) I am careful to avoid salty foods, and (6) I am careful to avoid foods with a high sugar content. They selected one response (totally agree, agree, not so much, or disagree) to each statement, which were scored as 3 for “totally agree,” 2 for “agree,” 1 for “not so much,” and 0 for “disagree.” These scores were then summed, giving a possible total range for attitude of 0 to 18. Two groups of equal size were then established by dividing mothers into 0–10 and 11–18 score groups, which were considered to represent “inadequate” and “adequate” attitudes, respectively. The mothers were also asked about their subjective socioeconomic status (SES), with answers selected from the five choices of “very straitened,” “straitened,” “average,” “affluent,” or “very affluent.” These were then further categorized as “straitened” for those who chose “very straitened” or “straitened,” “average,” and “affluent” for those who chose “affluent” or “very affluent.” The children were asked about the frequency of eating out for dinner, with responses from the four choices of “twice a week or more,” “between once a week and once a month,” “less than once a month,” or “almost never.” The children and mothers were both asked about the frequency of communication about diet, as follows: “Do you discuss meals, food, nutrition, etc. with your guardian?” (or “your child” in the statements for mothers), with responses from the four choices of “often,” “sometimes,” “not often,” or “rarely.” These were then further categorized as “high” for “often” and “sometimes,” and “low” for “not often” and “rarely.” The state of communication was then classified into four groups based on the combination of “high” and “low” answers by the children and their mothers (child (C):low-mother (M):low; C:low-M:high; C:high-M:low; C:high-M:high) and treated as a categorical variable.
Measurements
Body height and weight were measured to the nearest 0.1cm and 0.1 kg, respectively, with the child wearing light clothing and no shoes. Measurement was done as part of a routine health check-up by school nurses at each school from April to June in 2018. Body mass index (BMI) was calculated as body weight divided by the square of body height (kg/m2).
Statistical analysis
Among 2650 enrolled pairs of children and guardians, pairs that did not provide consent to participate or did not receive sufficient information through the questionnaire were excluded (Fig. 1). In addition, pairs in which the responding guardian was not the mother and those in which the energy intake of at least one of the pair, estimated using the BDHQ (BDHQ15y for child), was not between 600 and 4500 kcal were also excluded. Finally, 1693 mother and child pairs were included in the analysis (participation rate: 1693/2650*100 = 63.9%).[image: ../images/12199_2021_1026_Fig1_HTML.png]
Fig. 1Flow diagram of participant selection for analysis


Food intakes of the children and mothers were compared by mothers’ employment status (not working, working < 8 h, and working ≥ 8 h) using a univariate linear regression model which included the children’s or mothers’ food intake as a dependent variable and mothers’ employment status as an independent variable. Trends of association were examined by assigning scores to the level of the independent variable (not working = 0, working <8h = 1, working ≥8h = 2). Then, the association between the selected food intake among children and mothers’ employment status was examined using multivariate linear regression models which included the children’s food intake as a dependent variable and mothers’ employment status as an independent variable. For these analyses, intakes of five foods were selected as outcomes, namely white rice, soy products, and vegetables, based on the results of univariate linear regression analysis in the children; and confectioneries and sweetened beverages as indicators of unhealthy dietary habits [17, 18]. Intakes of potatoes and bread were not analyzed irrespective of the results of univariate analysis because the amount of intake was relatively small and the influence of these two items on health is unclear. Further, based on the results for the relationship between food intakes and maternal employment status, the association between children’s BMI and maternal employment status was assessed.
The lifestyle factors listed below were considered possible confounders of the relationship between children’s food intake and mothers’ employment status. The multivariate models were adjusted using covariates for the child (sex, grade, nutrition knowledge, and attitude toward diet), mother (nutrition knowledge, attitude toward diet, food intake corresponding to the child [i.e., if children’s vegetable intake was a dependent variable in the model, mothers’ vegetable intake was used as a covariate], and sleeping hours on weekdays as an index of spare time), and family environment (cohabitants, socioeconomic status, frequency of eating out [as a counter index of home cooking], and frequency of communication between the child and mother). For white rice and confectioneries, trends of association were examined in the same manner as in univariate analysis. All analyses were performed with Stata/SE 15.1 for Windows (StataCorp LLC, Texas, USA). Statistical tests were two-sided, and p values of <0.05 were considered statistically significant.
Results
The children and their mothers are characterized in Table 1. Among the mothers, 314 (18.5%) did not work, 798 (47.1%) worked < 8 h per day, and 581 (34.3%) worked ≥ 8 h per day.Table 1Characteristics of subjects (1693 pairs)


	Variable
	Category
	n (%) or mean, SD

	Children (n=1693)
	Mothers (n=1693)

	Boys (n=821)
	Girls (n=872)
	 
	Personal factors

	 Grade
	5th
	396 (48.2)
	420 (48.2)
	 
	6th
	425 (51.8)
	452 (51.8)
	 
	 Age
	Year
	10.7, 0.6
	10.6, 0.6
	41.4, 4.9

	 Height
	cm
	142.2, 7.2
	143.5, 7.4
	158.3, 5.1

	 Weight
	kg
	36.6, 8.6
	36.7, 8.2
	54.1, 8.5

	 BMI
	kg/m2
	17.9, 3.1
	17.7, 2.7
	21.6, 3.2

	 Energy intake
	kcal
	2189, 673
	1955, 642
	1568, 455

	 Nutrition knowledgea
	%
	69.5, 13.6
	70.2, 12.2
	70.6, 14.8

	 Attitude toward diet
	Inadequate
	368 (44.8)
	352 (40.4)
	841 (49.7)

	Adequate
	453 (55.2)
	520 (59.6)
	852 (50.3)

	 Maternal employment status
	Not working
	161 (19.6)
	153 (17.6)
	314 (18.5)

	Working (<8h)
	376 (45.8)
	422 (48.4)
	798 (47.1)

	Working (≥8h)
	284 (34.6)
	297 (34.1)
	581 (34.3)

	 Sleeping hours (weekdays)
	Hour
	 	 	6.3, 1.0

	Family factors

	 Cohabitation with husbandb
	No
	 	 	183 (10.8)

	  (Child’s father)
	Yes
	 	 	1510 (89.2)

	 Cohabitation with motherb
	No
	 	 	1464 (86.5)

	  (Child’s grandmother)
	Yes
	 	 	229 (13.5)

	 Socioeconomic status
	Straitened
	 	 	537 (31.7)

	Average
	 	 	946 (55.9)

	Affluent
	 	 	210 (12.4)

	 Frequency of eating outc
	< once a month
	392 (47.8)
	396 (45.4)
	 
	≥ once a month
	429 (52.3)
	476 (54.6)
	 
	 Frequency of communication
	Low
	510 (62.1)
	508 (58.3)
	504 (29.8)

	  about dietd
	High
	311 (37.9)
	364 (41.7)
	1189 (70.2)


BMI body mass index, SD standard deviation
a 'Nutrition knowledge' is the percentage of correct answers to the nutrition knowledge questionnaire
b Mother’s answer to questions about cohabitants. Mother's husband was the child's father, and mother's mother was the child's grandmother
c Children’s answer on the frequency of eating out for dinner
d Children’s answer on the frequency of communication with their guardian, and mother’s answered that with their child



Food intakes of the children and mothers are summarized by maternal employment status in Table 2.Table 2Children’s and mothers’ food intake and BMI by maternal employment status (n=1693)


	Food group
	Intake (g/1000kcal) or BMI (kg/m2)
mean, SD
	P valuea

	Not working (n=314)
	Working

	<8h (n=798)
	≥8h (n=581)

	Children

	 BMI
	17.6, 2.8
	17.6, 2.8
	18.2, 3.1
	<0.01

	 White rice
	174, 76
	174, 77
	185, 78
	0.02

	 Bread
	18, 14
	18, 14
	16, 14
	0.04

	 Noodles
	29, 17
	30, 19
	30, 19
	0.50

	 Potatoes
	16, 11
	16, 11
	14, 10
	0.01

	 Soybean products
	24, 19
	22, 17
	21, 15
	0.02

	 Vegetables
	102, 60
	93, 57
	91, 59
	0.00

	 Fruits
	26, 25
	25, 28
	27, 26
	0.31

	 Fish and shellfish
	29, 18
	28, 17
	28, 18
	0.30

	 Meats
	37, 19
	37, 19
	35, 18
	0.17

	 Eggs
	16, 11
	16, 11
	16, 11
	0.40

	 Dairy products
	109, 78
	112, 85
	113, 89
	0.97

	 Confectioneries
	49, 29
	48, 26
	47, 27
	0.52

	 Sweetened beverage
	64, 70
	68, 75
	70, 77
	0.19

	Mothers

	 BMI
	21.8, 3.7
	21.5, 2.9
	21.6, 3.3
	0.99

	 White rice
	158, 70
	160, 67
	159, 68
	0.60

	 Bread
	19, 14
	22, 15
	20, 15
	0.94

	 Noodles
	34, 21
	35, 21
	36, 25
	0.69

	 Potatoes
	23, 18
	22, 17
	22, 18
	0.08

	 Soybean products
	44, 28
	37, 25
	36, 26
	<0.01

	 Vegetables
	155, 75
	143, 73
	140, 78
	<0.01

	 Fruits
	32, 30
	26, 25
	27, 32
	<0.01

	 Fish and shellfish
	40, 21
	35, 19
	34, 20
	<0.01

	 Meats
	46, 19
	46, 18
	46, 20
	0.93

	 Eggs
	24, 15
	24, 14
	23, 16
	0.24

	 Dairy products
	63, 50
	62, 55
	65, 57
	0.86

	 Confectioneries
	38, 23
	39, 23
	41, 27
	0.56

	 Sweetened beverage
	24, 51
	25, 42
	28, 55
	0.51


BMI body mass index
a Trends of association were examined using a linear regression model which assigned scores to the level of the independent variable (not working = 0, working <8hr = 1, working ≥8hr = 2)



Longer working hours were associated with higher intake of white rice in children, and lower intakes of bread, potatoes, soybean products, and vegetables. For the mothers, longer working hours were significantly associated with their own lower intakes of soybean products, vegetables, fruits, and fish and shellfish, as well as higher intake of bread.
The results of multivariate linear regression analysis are shown in Table 3.Table 3Association of lifestyle factors with children’s food intake (n=1693)


	Variable
	Category (reference)
	Children’s food intake (g/1000kcal)

	White rice
	Soybean products
	Vegetables
	Confectioneries
	Sweetened beverage

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

	Maternal employment status
	Working <8h (vs not working)
	1.9 [−7.9, 11.8]
	−0.4 [−2.4, 1.7]
	−4.1 [−11.1, 2.9]
	−2.7 [−6.1, 0.7]
	−0.9 [−10.5, 8.7]

	 Working ≥8h (vs not working)
	11.4 [1.0, 21.9] *
	−1.4 [−3.5, 0.8]
	−3.5 [−10.9, 3.9]
	−4.0 [−7.6, −0.4] *
	−0.8 [−10.9, 9.4]

	Covariates for the child

	 Sex
	Girl (vs boy)
	−26.3 [−33.4, −19.2] *
	1.6 [ 0.1, 3.1] *
	11.4 [ 6.4, 16.4] *
	6.7 [ 4.2, 9.1] *
	−2.2 [−9.1, 4.7]

	 Grade
	6th (vs 5th)
	−1.3 [−8.5, 5.9]
	−0.2 [−1.7, 1.3]
	2.9 [−2.2, 8.0]
	−1.5 [−3.9, 1.0]
	8.9 [2.0, 15.9] *

	 Nutrition knowledgea
	Every 10% increase
	−1.5 [−4.5, 1.5]
	1.0 [ 0.4, 1.7] *
	3.2 [1.0, 5.3] *
	−1.6 [−2.7, −0.6] *
	−4.1 [−7.0, −1.2] *

	 Attitude toward dietb
	Adequate (vs inadequate)
	2.5 [−4.9, 10.0]
	−0.1 [−1.6, 1.5]
	13.4 [8.1, 18.6] *
	−2.5 [−5.1, 0.0]
	−10.9 [−18.1, −3.6] *

	Covariates for the mother

	 Nutrition knowledgea
	Every 10% increase
	1.9 [−0.7, 4.4]
	0.0 [−0.5, 0.5]
	0.9 [−0.9, 2.7]
	−0.8 [−1.7, 0.0]
	−1.1 [−3.6, 1.4]

	 Attitude toward dietb
	Adequate (vs inadequate)
	−0.9 [−8.3, 6.4]
	0.5 [−1.1, 2.0]
	3.9 [−1.4, 9.1]
	−1.2 [−3.7, 1.3]
	−0.4 [−7.6, 6.8]

	 Corresponding food intakec
	g/1000kcal
	0.2 [0.2, 0.3] *
	0.2 [0.2, 0.3] *
	0.3 [0.2, 0.3] *
	0.3 [ 0.2, 0.3] *
	0.2 [0.2, 0.3] *

	 Sleeping hours (weekdays)
	Hours
	1.1 [−2.3, 4.6]
	0.2 [−0.5, 0.9]
	1.1 [−1.4, 3.5]
	−0.6 [−1.8, 0.6]
	−0.7 [−4.1, 2.6]

	Family environment

	 Cohabitation with husband (child’s father)
	Yes (vs no)
	−1.5 [−13.3, 10.3]
	0.2 [−2.3, 2.6]
	13.2 [4.9, 21.6] *
	−0.6 [−4.6, 3.5]
	−17.8 [−29.3, −6.3] *

	 Cohabitation with mother (child’s grandmother)
	Yes (vs no)
	0.8 [−9.9, 11.6]
	−2.2 [−4.4, 0.0]
	5.6 [−2.0, 13.2]
	3.2 [−0.5, 6.8]
	3.5 [−6.9, 13.9]

	 Socioeconomic status
	Average (vs straitened)
	3.8 [−4.3, 11.9]
	0.9 [−0.8, 2.6]
	4.8 [−1.0, 10.5]
	1.4 [−1.4, 4.2]
	−3.7 [−11.7, 4.2]

	 Affluent (vs straitened)
	24.3 [12.0, 36.6] *
	−0.9 [−3.5, 1.6]
	−7.7 [−16.4, 1.0]
	3.4 [−0.8, 7.7]
	−11.9 [−23.9, 0.1]

	 Frequency of eating out
	≥ once a month
(vs < once a month)
	−3.8 [−7.9, 0.2]
	−0.1 [−0.9, 0.7]
	−3.6 [−6.4, -0. 7] *
	2.6 [1.2, 4.0] *
	2.2 [−1.8, 6.1]

	 Frequency of communication about diet (child: C, mother: M)
	C:low-M:high
(vs C:low-M:low)
	3.2 [−6.6, 13.1]
	0.1 [−1.9, 2.1]
	−0.7 [−7.7, 6.3]
	−0.1 [−3.5, 3.3]
	−12.1 [−21.6, −2.5] *

	 C:high-M:low
 (vs C:low-M:low)
	7.5 [−6.6, 21.7]
	−0.9 [−3.9, 2.0]
	−3.0 [−13.0, 7.0]
	−1.0 [−5.9, 3.9]
	−6.0 [−19.8, 7.7]

	 C:high-M:high
 (vs C:low-M:low)
	6.3 [−4.3, 17.0]
	0.8 [−1.4, 3.1]
	7.5 [−0.1, 15.1]
	−2.9 [−6.5, 0.8]
	−12.7 [−23.1, −2.3] *


CI confidence interval
a“Nutrition knowledge” is the percentage of correct answers to the nutrition knowledge questionnaire
bAttitude toward diet was divided into adequate and inadequate based on responses to the questionnaire
cMother’s corresponding food intake means the same kind of food intake as the child’s. For example, when the outcome was child’s vegetable intake, mother’s corresponding food intake was the mother’s vegetable intake
*P < 0.05



After adjustment for possible confounding factors, maternal employment status was significantly associated with higher intake of white rice (g/1000kcal) (β 11.4, 95% confidence interval (CI) [1.0, 21.9]; working ≥8h vs. not working) and lower intake of confectioneries (g/1000kcal) (β −4.0, 95%CI [−7.6, −0.4]; working ≥8h vs. not working) in the children. Trend of association was also significant between white rice/confectionery intake and three categories of maternal employment status (white rice, β 6.3, 95%CI [1.2, 11.4]; confectioneries, β −1.9, 95%CI [−3.7, −0.2]). In other words, factors other than maternal employment were significantly and consistently associated with food intakes in the children. The girls consumed more soybean products, vegetables, and confectioneries than the boys, but less white rice. Higher nutrition knowledge of the children was significantly associated with higher intakes of soybean products and vegetables and lower intakes of confectioneries and sweetened beverages. Adequate (better) attitude toward diet among the children was also associated with higher intake of vegetables and lower intake of sweetened beverage. Among mothers’ factors, corresponding food intakes among the mothers were consistently associated with their children’s food intake. Regarding family environment, cohabitation with the child’s father (the mother’s husband) was significantly associated with higher intake of vegetables and lower intake of sweetened beverage. Further, frequent eating out for dinner was associated with lower intake of vegetables and higher intake of confectioneries. Frequent communication about diet was associated with lower intake of sweetened beverage.
Since white rice is the main source of carbohydrate among Japanese, we also assessed the relationship between BMI in the children and maternal employment status (Table 4).Table 4Association of lifestyle factors with children’s BMI (n=1693)


	Variable
	Category (reference)
	Crude
	Adjusted

	β 95%CI
	β 95%CI

	Maternal employment status
	Working <8h (vs not working)
	0.05 [−0.3, 0.4]
	0.06 [−0.3, 0.4]

	 Working ≥8h (vs not working)
	0.62 [0.2, 1.0] *
	0.62 [ 0.2, 1.0] *

	Covariates for the child

	 Sex
	Girl (vs boy)
	 	−0.24 [−0.5, 0.0]

	 Grade
	6th (vs 5th)
	 	0.73 [0.5, 1.0] *

	 Nutrition knowledgea
	Every 10% increase
	 	−0.01 [−0.1, 0.1]

	 Attitude toward dietb
	Adequate (vs inadequate)
	 	0.19 [−0.1, 0.5]

	Covariates for the mother

	 Nutrition knowledgea
	Every 10% increase
	 	−0.05 [−0.1, 0.0]

	 Attitude toward dietb
	Adequate (vs inadequate)
	 	0.17 [−0.1, 0.4]

	 BMI
	kg/m2
	 	0.24 [0.2, 0.3] *

	 Sleeping hours (weekdays)
	Hours
	 	0.09 [0.0, 0.2] *

	Family environment

	 Cohabitation with husband (child’s father)
	Yes (vs no)
	 	−0.20 [−0.6, 0.3]

	 Cohabitation with mother (child’s grandmother)
	Yes (vs no)
	 	−0.08 [−0.5, 0.3]

	 Socioeconomic status
	Average (vs straitened)
	 	−0.20 [−0.5, 0.1]

	 Affluent (vs straitened)
	−0.60 [−1.1, −0.1] *

	 Frequency of eating out
	≥ Once a month (vs < once a month)
	 	−0.14 [−0.3, 0.0]

	 Frequency of communication about diet (child:C, mother:M)
	C:low-M:high (vs C:low-M:low)
	 	0.11 [−0.3, 0.5]

	 C:high-M:low (vs C:low-M:low)
	 	0.19 [−0.3, 0.7]

	 C:high-M:high (vs C:low-M:low)
	 	0.10 [−0.3, 0.5]


BMI body mass index, CI confidence interval
a“Nutrition knowledge” is the percentage of correct answers to the nutrition knowledge questionnaire
bAttitude toward diet was divided into adequate and inadequate based on responses to the questionnaire
*P < 0.05



Even after adjusting for covariates in the multivariate model, longer working hours in mothers was associated with higher BMI in children (kg/m2) (β 0.62, 95%CI [0.2, 1.0]; working ≥8h vs. not working). A higher BMI of mothers was also associated with a higher BMI of the children.
Discussion
To our knowledge, this is the first study to investigate the relationship between children’s food intake and maternal employment status in Japan. When mothers had jobs and their working hours were longer, the white rice intake of their children was higher and the intake of confectioneries was lower. In addition, longer maternal working hours was significantly associated with higher BMI in the children. In contrast to previous studies, we found that maternal employment status was not associated with unhealthy food choices, including no decrease in vegetable intake [3, 4, 6] and no increase in sweetened beverage intake [4]. Nevertheless, children’s energy intake was likely affected through the increase in white rice intake.
White rice (refined rice) is a major staple food for Japanese, and it is easily speculated that the preparation of white rice is simple and time-saving for busy mothers due to the wide use of electric rice cookers in Japan (household penetration, 89%) [19]. Although obesity rates among primary school students in Japan are not particularly high (10.0% in boys and 8.8% in girls aged 11 years in 2018) [20], the intake of white rice among children with working mothers warrants attention. The same association between higher BMI and maternal employment has been reported previously [4, 21–24]. Also, a higher intake of white rice has been associated with risk of type 2 diabetes in adults [25]. The health effect of white rice intake in childhood warrants further investigation.
In contrast, our present study found that the intakes of other foods such as vegetables/soybean products (usually included in side dishes) or fish/meats (usually included in main dishes) in children did not differ by maternal employment status. These results differ from previous studies which reported that longer maternal working hours had negative effects on children’s dietary habits [3, 5]. In particular, although the intake of confectioneries is usually considered a marker of broader unhealthy dietary habits [26], we found that intake was lower in children whose mothers worked for longer hours. Since nearly 90% of the BDHQ15y was completed by the children themselves or the children and the guardian together, irrespective of maternal employment status, the possibility of underreporting of snack intake by the working mothers was unlikely.
The difference between these present and past results might be due to the covariates included in the respective models. Several past studies adopted race, mother’s educational background, mother’s childbirth age, socioeconomic-status, and household income as covariates [3–5]. In contrast, our present models included nutrition knowledge, attitude toward diet, mothers’ food intake, family structure, and communication between child and mother, which were not assessed in these previous studies. Although these factors might be associated with maternal and family background factors, such as education, household income or occupation, some were more closely associated with food intake in the children than maternal employment status. The association between higher nutrition knowledge and higher intake of vegetables among children was consistent with previous studies [16, 27]. For soybean products, a similar relationship has been reported for girls [16]. A better understanding of nutrition and foods and the acquisition of suitable attitudes towards diet are thought to be important to the achievement of good dietary habits in children.
Regarding maternal covariates, correspondence between the mothers’ food intake and that of their children was the only factor which was significantly associated with the children’s food intake. Previous studies reported that the amount of food mothers served themselves was associated with the amount they served their children [28] and that higher vegetable intake of mothers was associated with higher vegetable intake among their children [29]. We observed a similar association between the food intake of mothers and children. This finding is considered well plausible, given that the mothers both answered the questionnaires and were the main preparers of meals for the children and—apart from school lunches—consumed most of the meals with their children. In contrast, the mothers’ nutrition knowledge and attitude toward diet were not associated with the intake of any food in the children. Behavior—that is, the actual selection of dishes and foods by the mothers—was thought to be more important to improving dietary habits among the children than the mother’s nutrition knowledge and attitude toward diet. Similar results were seen in another study from Japan, which reported that nutrient intake among junior high school students did not differ no matter whether the mother had high or low nutrition knowledge [30]. In contrast, other studies reported different results [31, 32], indicating the need for further investigation of the influence of mothers’ nutrition knowledge and attitude toward diet on children’s dietary intake. The effect may differ by children’s age.
Among family environment factors, cohabitation with the child’s father and frequency of eating out for dinner were significantly associated with the intakes of two foods. Average annual income of single-parent families, particularly mother-child families (3.48 million Japanese yen in 2015 [33]), was lower than that of all families which included children (7.08 million Japanese yen in 2015 [2]). Cohabitation with the child’s father might have been an index of the financial condition of the family. Moreover, cohabitation and the frequency of eating out may be indexes of the mother’s spare time. A survey by The Japan Institute for Labour Policy and Training in 2014 [34] reported that the proportion of mothers who thought that working time was too long to allow sufficient time for housework and child care was higher in mother-child families than in two-parent families (58.4% vs. 48.2%). Establishment of a better food environment appears to be an important means of supporting busy families, particularly those with time and income limitations. For example, facilitated or subsidized access to time-saving processed foods, such as cut vegetables, frozen vegetables, and semi-prepared foods would likely facilitate children and their guardians in consuming healthier meals. Communication about diet between children and mothers was another factor associated with sweetened beverage intake. Frequent communication, particularly as recognized by the mothers, was associated with a decrease in this intake. More communication between mothers and their children about diet is a potential means of promoting better dietary habits among children.
Our study has several strengths. First, the survey participants were recruited from all five administrative districts in the prefecture, which was considered to be highly representative of the region. The participation rate was relatively high (1693/2650 * 100 = 63.9%). Second, the children and their mothers were surveyed simultaneously, and their data were combined to assess their relationship. Third, food intakes were quantitatively assessed by the BDHQ and the BDHQ15y, both of which have been validated [12, 13]. Fourth, the statistical model made sufficient adjustment for confounding factors. For example, nutrition knowledge, attitude toward diet, and communication between children and mothers were newly assessed with maternal employment status.
Several limitations of the study should be mentioned. First, given that the study was conducted in a single prefecture in Japan, the generalizability of the results should be carefully considered. Nevertheless, the prefecture is located in the central part of the main island of Japan, includes both urban and rural areas, and is middle ranked among Japan’s 47 prefectures with regard to area, population, and population density. In addition, maternal employment in this prefecture was similar to that in a national survey [35]. The age range of the participating children was limited to 10 to 12 years, and this inclusion criterion also hampered the generalizability of the study. Although it is difficult to collect information from children younger than those in the present study, conducting a similar study in toddlers or preschool children should be useful. Second, maternal employment was evaluated in terms of working hours per day only, and other factors such as night shifts, self-employment, number of working days per week, and commuting time were not considered. These other aspects of working style should be considered in future studies. Third, children’s attitudes toward diet were ascertained using a single item only, which has not been validated. Nevertheless, given that children’s attitudes toward diet were significantly associated with food intake, the question used in the present study (“Do you pay attention to whether your diet is healthy or not?”) likely captured certain aspects of attitude toward diet.
Conclusion
This study showed that longer maternal working hours were significantly associated with higher intake of white rice and lower intake of confectioneries, as well as higher BMI among children. In contrast, other factors such as children’s nutrition knowledge, children’s attitudes toward diet, mothers’ food intake, and family environment factors affected the intake of the majority of foods among the children, including that of vegetables and sweetened beverages. Even when a mother works, it may be possible to improve her children’s dietary intake by other means, such as nutrition education for children or enhancement of the food environment.
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