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Original Article

From an occupational health perspective, an understand-
ing of dietary intake plays a key role in promoting work-
ers’ health. There is strong evidence for the association 
between diet and health, such as sodium intake and blood 
pressure (Aburto et  al., 2013), fruit and vegetable con-
sumption and stroke (He, Nowson, & MacGregor, 2006) 
and cardiovascular diseases (Wang et al., 2014). To pre-
vent such diseases related to diet, working people should 
pay attention to their daily eating style and food choices. 
The workplace is a suitable place to improve dietary 
behaviors and intake because workers spend a long time 
at their workplace.

The diet of workers has been shown to be associated 
with working conditions including shift work (Balieiro 

et  al., 2014; de Assis, Nahas, Bellisle, & Kupek, 2003; 
Hemio et  al., 2015; Morikawa et  al., 2008; Sudo & 
Ohtsuka, 2001), working hours (Escoto, Laska, Larson, 
Neumark-Sztainer, & Hannan, 2012), physical or mental 
strain (Lallukka et al., 2004), and control at work (Raberg 
Kjollesdal, Holmboe-Ottesen, & Wandel, 2010). Particularly, 
in men, such work-related factors may strongly influence 
their daily eating style and food choices, as well as their 
health condition. Some studies have reported an associa-
tion between work-related factors and diet in men: job 
demand/job control and unhealthy diet in relation to waist 
circumference (Jaaskelainen et al., 2015) and job stress 
and eating behaviors related to obesity (Nishitani, 
Sakakibara, & Akiyama, 2009).
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Abstract
There has been increasing interest in dietary health promotion in the workplace. Although many previous studies have 
focused on dietary habits in specific occupations, variation between occupational groups requires clarification. The present 
study aimed to examine differences in food and nutrient intake between occupational groups, using detailed classification. A 
cross-sectional study was conducted using data from the Japan Environment and Children’s Study. The study included 38,721 
employed Japanese expectant fathers aged between 20 and 65 years. Dietary intake was assessed using a food frequency 
questionnaire. Occupations were categorized into 11 categories according to the Japan Standard Occupational Classification. 
Analysis of variance and analysis of covariance were performed to compare dietary intake of occupational groups. Logistic 
regression analysis was performed to examine the differences in adherence to dietary recommendations across occupations. 
Dietary intake differed significantly between occupations. Specific dietary intake was observed in security and agricultural 
workers, who tended to exhibit higher consumption levels for numerous foods and nutrients. In addition, relative to 
other workers, security workers showed higher intake of dairy products and calcium, and agricultural workers consumed 
larger amounts of pickles and salt. The study categorized occupations into detailed categories using the Japan Standard 
Occupational Classification, which facilitated the clarification of overall dietary trends across occupations and identification 
of specific dietary characteristics in individual occupations. The findings could aid in workplace health promotion.
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Given the associations between work-related factors 
and diet as already mentioned, dietary habits are thought 
to differ between occupations. Occupations have been 
shown to be associated with dietary intake as a socioeco-
nomic factor (Galobardes, Morabia, & Bernstein, 2001; 
Raberg Kjollesdal et  al., 2010; Si Hassen et  al., 2016). 
Many previous studies examining differences in dietary 
intake between occupations have focused on particular 
groups, such as “professionals” or “manual workers” (Si 
Hassen et  al., 2016), or reclassified several groups into 
two or three categories. Several reports have focused on 
specific workers, such as nurses (Han, Choi-Kwon, & 
Kim, 2016), physicians (Mota et al., 2013), bus drivers 
(Balieiro et  al., 2014), airline employees (Hemio et  al., 
2015), hotel staff (Seibt, Susse, Spitzer, Hunger, & 
Rudolf, 2015), factory workers (Morikawa et al., 2008), 
and garbage collectors (de Assis et al., 2003), who work 
night shifts. A few studies have examined dietary behav-
iors or intake according to several occupational groups 
(Fukuda, Nakamura, & Takano, 2005; Mishra et  al., 
2005). However, only a few studies have examined the 
variation in dietary intakes across multiple occupations 
and compared them to each other.

Dietary variation between multiple occupational 
groups requires clarification. To develop the appropriate 
approach for healthy diets according to occupational set-
ting, it is necessary to identify the characteristics of the 
dietary intake of each occupational group. It was hypoth-
esized that there would be considerable variation in food 
and nutrient intake between 11 occupational categories. 
The aim of this study was to examine differences in food 
and nutrient intake between occupations, using detailed 
classification.

Method

Design

The study used data from the Japan Environment and 
Children’s Study (JECS), a prospective observational 
cohort designed to investigate the effect of environmental 
factors on children’s health. The study was initiated in 

January 2011, and the recruitment period ended in March 
2014; more than 100,000 pregnant women were recruited 
as participants, with optional participation for their part-
ners, with their children to be followed up until they 
became 13 years of age. Participants were recruited from 
15 regional centers located in Japan. Details of the study 
protocol have been described in a previous article 
(Kawamoto et al., 2014). The present study is based on 
the data set “jecs-ag-ai-20160424,” which was released 
in June 2016 (Michikawa et al., 2018). The JECS proto-
col was approved by the review board on epidemiologi-
cal studies of the Ministry of the Environment, and the 
ethics committees of all participating institutions 
(Kawamoto et  al., 2014). The study was conducted in 
accordance with the principles of the Declaration of 
Helsinki and the other nationally valid regulations. 
Written informed consent was obtained from all 
participants.

Sample

The study was based on the analysis of data from preg-
nant women’s partners’ self-administered questionnaires, 
which were collected during the first trimester and sec-
ond/third trimester of pregnancy. Data regarding house-
hold income and educational level were based on data 
from the pregnant women’s responses in self-adminis-
tered questionnaires completed during the second or third 
trimester. The male participants (fathers) included indi-
viduals aged 20 years or older. Fathers who reported their 
occupations as “student,” “househusband,” “unem-
ployed,” or “workers not classifiable by occupation” (as 
it is written) were excluded from the study. Questionnaires 
with missing information regarding age, occupation, edu-
cational level, household income, or body mass index 
(BMI) were also excluded. With respect to energy intake, 
participants who reported consuming fewer than 1,150 
kcal per day or equal to or more than 4,575 kcal per day 
(less than half the energy requirement for the lowest 
physical activity category according to the Dietary 
Reference Intakes for Japanese, 2015, or equal to or more 
than 1.5 times the energy requirement for the highest 
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physical activity category among men aged 18–49 years; 
Kobayashi, Asakura, Suga, & Sasaki, 2017; Ministry of 
Health) were excluded. Ultimately, data for 38,721 par-
ticipants were included in the analysis. The details of the 
screening process are described in Figure 1.

Dietary Intake

Food and nutrient intake was assessed using the food fre-
quency questionnaire (FFQ) used in the Japan Public 
Health Center-Based Prospective Study for the Next 
Generation (Michikawa et al., 2015). The FFQ was previ-
ously validated against 12-day weighed food records 
(Yokoyama et  al., 2016). Participants (fathers) were 
asked how often, on average, they had consumed certain 
types of food and drink, during the preceding year. The 
FFQ included Japanese pickled vegetables, such as yel-
low pickled radish, pickled plum, cucumber, and so on. 
There were nine possible responses for each item, rang-
ing from “never or less than once per month” to “at least 
seven times per day.” Portion sizes were specified using 
pictures of standard serving size or standard amount, with 
three possible responses for each item such as “less than 
half,” “same,” and “more than one and a half times.” 
Food consumption data were converted into data regard-
ing energy and nutrients. To evaluate nutrient intake, this 
study used reference values such as estimated average 
requirements (EARs) and tentative dietary goals for pre-
venting lifestyle-related diseases (DGs) from the Dietary 
Reference Intakes for Japanese (2015; Ministry of 
Health). In this study, “healthy food” or “healthy eating” 
would be defined as the diet that adheres to the dietary 

reference values of nutrition in Japan (Ministry of 
Health).

Socioeconomic Factors

Educational level was assessed using the following catego-
ries: junior high school, high school, higher professional 
school, professional school, junior college, university, and 
graduate school. Income was assessed using the following 
categories: <US$20,000, US$20,000–39,000, US$40,000–
59,000, US$60,000–79,000, US$80,000–99,000, US$100,000– 
119,000, US$120,000–149,000, US$150,000–199,000, 
and ≥US$200,000 (conversion formula; US$1 = 100 yen). 
Occupations were classified according to the Japanese 
Standard Occupational Classification (Communications), 
which contains 12 major groups: administrative and mana-
gerial workers (“administrative”); professional and engi-
neering workers (“professional”); clerical workers 
(“clerical”); sales workers (“sales”); service workers (“ser-
vice”); security workers (“security”); agricultural, forestry, 
and fishery workers (“agricultural”); manufacturing pro-
cess workers (“manufacturing”); transport and machine 
operation workers (“transport”); construction and mining 
workers (“construction”); carrying, cleaning packaging, 
and related workers (“carrying”); and workers not classifi-
able by occupation (which was not included in the present 
analysis).

Statistical Analysis

Nutrient intake was measured using energy-adjusted 
nutrient intake values, which were compared with Dietary 

Figure 1.  Participant inclusion flowchart.



1624	 American Journal of Men’s Health 12(5)

Reference Intake values, as follows: energy-adjusted 
nutrient intake (amount/day) = [reported nutrient intake 
(amount/day) × estimated energy requirement (EER; 
kcal/day)/observed energy intake (kcal/day)]. The EER 
was set at 2,650 kcal (EER for men aged 18–49 years 
with moderate physical activity levels; Ministry of 
Health) due to the absence of quantitative data for physi-
cal activity. Energy intake from protein, fat, and carbohy-
drates was calculated as follows: protein (% energy) = 
protein (g) × 4 (kcal/g)/total energy (kcal) ×100; fat (% 
energy) = fat (g) × 9 (kcal/g)/total energy (kcal) × 100; 
carbohydrate (% energy) = carbohydrate (g) × 4 (kcal/g)/
total energy (kcal) × 100. Analysis of variance (ANOVA) 

and analysis of covariance (ANCOVA), with age (catego-
rized into five groups: 20s, 30s, 40s, 50s, and 60s), BMI 
(categorized into three groups: less than 18,5kg/m2, 18.5–
24.9 kg/m2, equal to or more than 25 kg/m2), household 
income, and educational level adjusted for, were per-
formed to examine the differences in food and nutrient 
intake between 11 occupational categories.

Twelve micronutrients (vitamin B2, niacin, vitamin 
B6, vitamin B12, folic acid, magnesium, iron, zinc, cop-
per, iodine, selenium, and molybdenum) were excluded 
from analysis because the EARs or DGs were adhered to 
for all occupations and more than 50% of the study par-
ticipants. Natural logarithmic transformation was used in 
the analyses because of the non-normally distributed 
residuals (e.g., calcium, retinol equivalent, vitamin C). 
After the ANOVA and ANCOVA were performed, post 
hoc multiple comparisons were performed using Tukey’s 
test. For clinically more important nutrients, a logistic 
regression analysis was performed to investigate the 
prevalence of adherence to the dietary recommendations 
across occupations, using administrative and managerial 
workers as the reference category, unadjusted or adjusted 
for age, BMI, household income, and educational level. 
Diagnostics for logistic regression were performed using 
Stata’s linktest and the Hosmer–Lemeshow test. Levels 
of significance are represented by p values; two-sided, 
p < .05 was considered statistically significant. The statis-
tical analysis was performed using Stata/IC 14.0.

Results

Participant Characteristics

The participants’ characteristics are described in Table 1. 
Their mean age was 33.0 (standard deviation 5.7) years, 
and their median BMI was 23.0 kg/m2 (interquartile 
range 4.1). About one third of the participants were pro-
fessionals and engineers (n = 12,315; 32%). Two peaks 
in the educational level were observed for high school 
(n = 13,656; 35%) and university (n = 11,952; 31%). 
Most participants (n = 34,313; 89%) reported household 
incomes of <US$80,000. Regarding energy intake from 
protein, saturated fatty acid, dietary fiber, retinol equiva-
lent, vitamin B1, vitamin C, salt, potassium, and cal-
cium, adherence to the EARs or DGs was less than 50%. 
Particularly for dietary fiber intake, only 6% of the par-
ticipants adhered to the DGs (Table 2).

Food Intake

Median daily consumption rates for food groups accord-
ing to occupation are shown in Table 3. Focusing on the 
main food groups (i.e., from pulses column to the dairy 
products column in Table 3), food intake varied widely 

Table 1.  Characteristics of the Male Participants (N = 38,721).

n %

Occupation
  Administrative and 

managerial workers
1,680 4.3

  Professional and engineering 
workers

12,315 31.8

  Clerical workers 3,818 9.9
  Sales workers 4,315 11.1
  Service workers 4,228 10.9
  Security workers 1,727 4.5
  Agricultural, forestry, and 

fishery workers
656 1.7

  Manufacturing process 
workers

5,216 13.5

  Transport and machine 
operation workers

1,628 4.2

  Construction and mining 
workers

2,598 6.7

  Carrying, cleaning packaging, 
and related workers

540 1.4

Educational level
  Junior high school 1,880 4.9
  High school 13,656 35.3
  Higher professional school 806 2.1
  Professional school 7,546 19.5
  Junior college 837 2.2
  University 11,952 30.9
  Graduate school 2,044 5.3
Household incomea

  <US$20,000 1,546 4.0
  US$20,000–39,000 12,937 33.4
  US$40,000–59,000 13,301 34.4
  US$60,000–79,000 6,529 16.9
  US$80,000–99,000 2,736 7.1
  US$100,000–119,000 990 2.6
  US$120,000–149,000 366 1.0
  US$150,000–199,000 215 0.6
  ≥US$200,000 101 0.3

Note. a1US$ = 100 yen.
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between occupations, as follows: dairy products (50.8% 
between the highest and lowest values), fruits (47.4%), 
green and yellow vegetables (39.5%), and pulses (30.1%). 
Occupational categories were ranked according to intake 
values for these foods (except dairy products) as follows 
(from highest to lowest): (1) security; (2) agricultural and 
administrative, professional, and clerical; (3) sales and 
service; and (4) manufacturing, transport, construction, 
or carrying. In particular, intake of dairy products in the 
security category was significantly higher relative to that 
observed for the other occupations. The association 
remained significant after adjusting for the potential 
confounders.

With respect to the other food groups, the widest vari-
ation in the intake of pickles (53%) was observed between 
the agricultural and service categories. In particular, the 
agricultural category exhibited a significantly higher 
intake value for pickles relative to that observed for the 
other occupations. The association remained significant 
after adjusting for the potential confounders. In addition, 
seasoning consumption was highest in the agricultural, 
security, and construction categories.

Nutrient Intake

With regard to nutrient intake (Table 4), the administra-
tive, professional, clerical, sales, and service occupa-
tional categories tended to exhibit higher energy intake 
values for protein and fat and lower energy intake values 
for carbohydrates. In contrast, the other occupational cat-
egories (except the security category) exhibited lower 
energy intake values for protein and fat and higher energy 
intake values for carbohydrates. Wide variation in nutri-
ent intake between occupational categories was observed 
for dietary fiber (16%) and energy from saturated fat 
(11%), which were inconsistent with dietary goals for any 
occupations. The agricultural occupational category 
showed significantly higher intake of dietary fiber and 
lower intake of saturated fat, relative to that observed for 
other occupational categories, while the construction 
occupational category showed significantly lower intake 
of dietary fiber relative to that observed for other occupa-
tional categories.

As shown in Table 5, occupational categories were 
ranked according to intake values for most micronutrients 
(except retinol equivalent, calcium, and sodium), as fol-
lows (from highest to lowest): (1) security, agricultural, 
administrative, professional, and clerical; (2) sales and 
service; and (3) manufacturing, transport, construction, 
and carrying. Variation of more than 10% was observed 
between the highest and lowest intake values for some 
nutrients, as follows: retinol equivalent (17%), folate 
(14%), vitamin C (22%), sodium (salt; 10%), potassium 
(13%), and calcium (16%). After adjusting for the poten-
tial confounders, the security occupational category 
exhibited significantly higher intake values for calcium 
relative to those observed for other occupational catego-
ries, and the agricultural occupational category exhibited 
a significantly higher intake value for salt relative to that 
observed for other occupational categories.

Table 6 describes the adherence to the dietary recom-
mendations for saturated fatty acid, dietary fiber, and salt 
intake according to occupations. After adjusting for the 
potential confounders, agriculture workers showed higher 
odds of adherence to the DGs for saturated fatty acid (OR 
1.68, 95% CI 1.40, 2.03, p < .001) and dietary fiber (OR 
2.02, 95% CI 1.50, 2.72, p < .001) compared with admin-
istrative and managerial workers.

Overall, the results showed higher food and nutrient 
intake values for the security and agricultural occupa-
tional categories relative to those observed for the other 
occupational categories; in particular, dairy products and 
calcium intake was the highest in the security occupa-
tional category, and pickles and salt intake was the 
highest in the agricultural occupational category. From 
the view of adherence to the dietary recommendations, 
relatively higher adherence for saturated fatty acid and 

Table 2.  Prevalence of Meeting Guidelines (N = 38,721).

Adherence to Dietary Reference 
Intake for Japanese (2015) n %

  Proteins 13-20% energya 14,734 38.1
  Protein ≥50 gb 38,351 99.0
  Fatty acid 20-30% energya 21,163 54.7
  Saturated fatty acid ≤7% energya 15,475 40.0
  Carbohydrate 50-65% energya 23,795 61.5
  Dietary fiber ≥20 ga 2,354 6.1
  Retinol equivalent ≥600 μgb 14,775 38.2
  Vitamin B1 ≥1.1 mgb 16,141 41.7
  Vitamin B2 ≥1.2 mgb 25,567 66.0
  Niacin ≥12 mgb 38,150 98.5
  Vitamin B6 ≥1.2 mgb 30,356 78.4
  Vitamin B12 ≥2.0 μgb 38,701 100.0
  Folic acid≥200 μgb 34,403 88.9
  Vitamin C ≥85 mgb 16,933 43.7
  Sodium≥600 mgb 38,702 100.0
  Salt < 8 ga 8,406 21.7
  Potassium ≥3,000 mga 13,665 35.3
  Calcium ≥550 mgb 16,737 43.2
  Magnesium≥ 280 mgb 27,519 71.1
  Iron≥ 6 mgb 37,646 97.2
  Zinc ≥8 mgb 37,342 96.4
  Copper ≥0.7 mgb 38,615 99.7
  Iodine ≥95 μgb 25,517 65.9
  Selenium ≥25 μgb 38,285 98.9
  Molybdenum ≥20 μgb 38,721 100.0

Note. aTentative dietary goals for preventing lifestyle-related diseases 
(DGs). bLowest value among estimated average requirements (EARs) 
for men aged 18 to 69 years.
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dietary fiber intake was observed among agriculture 
workers.

Discussion

The present study clarified the variation in dietary intakes 
across occupations. The finding that the highest intake of 
dairy products and calcium was observed in the security 
occupational category and the highest intake of pickles 
was observed in the agricultural occupational category is 
of particular note. These two occupational categories 
were likely to exhibit high consumption levels for vege-
tables and fruit. Agricultural workers showed higher 
adherence to the recommendations for energy intake 
from saturated fatty acid and dietary fiber.

The associations between occupation and diet could 
be explained by several pathways. One possible explana-
tion is that individual or organizational work-related fac-
tors are characterized by occupation itself. For example, 
shift workers tend to have irregular eating habits (Lowden, 
Moreno, Holmback, Lennernas, & Tucker, 2010), which 
can increase cardio-metabolic risk (Pot, Hardy, & 
Stephen, 2014). Besides, Raulio et al. (2008) reported the 
association between diet and working conditions such as 
physical strain, mental strain, job strain, and support 
(Raulio, Roos, Mukala, & Prattala, 2008). The presence 
of a cafeteria and fewer vending machines (Almeida 
et  al., 2014) or coworkers’ healthy behaviors at work-
place (Tabak, Hipp, Marx, & Brownson, 2015) are shown 
to be associated with workers’ healthy diet. Another 
explanation is that occupation may reflect specific socio-
economic background, which has been shown to be asso-
ciated with diet (Galobardes et al., 2001; Si Hassen et al., 
2016). The results of this study could be interpreted by 
such explanations as follows.

The security occupational category included individu-
als such as self-defense officials; judicial police staff; 
other public security workers who engaged in firefight-
ing; and security and other public security workers 
(Communications). The agricultural occupational cate-
gory included individuals such as agriculture workers, 
forestry workers, and fishery workers (Communications). 
Both security and agriculture workers could be expected 
to engage in physically demanding work and therefore 
show high EERs. They could have had more opportuni-
ties to consume healthy food relative to other occupa-
tional categories. For example, the security occupational 
category’s work environments could have included a caf-
eteria, cooking facilities, or the provision of meals, which 
could have contributed to healthy eating habits. In addi-
tion, agriculture workers could have consumed vegeta-
bles because they were grown (Umezawa, 2012).

This study focused on dietary behavior and style in secu-
rity and agriculture workers. The security occupational 

category exhibited higher consumption levels for dairy 
products and calcium relative to those observed for the 
other occupational categories. This could be explained 
by dietary behavior such as eating breakfast, as a previ-
ous study reported a positive association between eating 
breakfast and dairy product and calcium intake (Peters, 
Verly, Marchioni, Fisberg, & Martini, 2012). Their 
dietary behaviors could have been influenced by envi-
ronmental factors in the workplace, as mentioned earlier. 
In contrast, the characteristics of dietary intake in agri-
culture workers could partially reflect the traditional 
Japanese dietary pattern, which is characterized by spe-
cific foods including pickles (Nanri et  al., 2012). The 
finding that they were more likely to consume pickles 
and salt relative to the other occupational categories is 
notable. Research conducted in Japan has shown that 
daily salt intake was associated with Japanese pickle 
intake (Wakasugi, James Kazama, & Narita, 2015). The 
high salt intake in this occupational category could be 
explained by high pickle consumption. This occupa-
tional category also consumed more vegetables and 
exhibited higher fiber intake and lower energy intake 
from saturated fat relative to most other occupational 
categories. These findings should be considered from 
various perspectives. It would be interesting to examine 
dietary characteristics, including culinary factors, 
involving Japanese food. Adaptation of the good aspects 
of the traditional Japanese diet could be useful in the 
development of health promotion programs.

The remaining occupational categories showed certain 
tendencies in dietary intake. In particular, it is important 
to consider differences in the consumption of vegetables, 
fruit, and dietary fiber between occupations, because pre-
vious research has provided evidence of an association 
between the consumption of these foods and health (He 
et al., 2006; Park, Subar, Hollenbeck, & Schatzkin, 2011; 
Wang et al., 2014). The findings of the current study in 
this regard are described in the following text.

Administrative, professional, and clerical workers 
tended to exhibit high fruit and vegetable intake, which is 
consistent with some previous studies (Kachan et  al., 
2012; Mishra et al., 2005). These occupational categories 
differed from the agricultural category, in that they exhib-
ited lower levels of energy intake from carbohydrate and 
higher energy intake from protein and fat. This could be 
partially explained by socioeconomic differences between 
occupational categories, as individuals on lower incomes 
exhibited higher levels of grain consumption and energy 
intake from carbohydrate and lower energy intake from 
protein and fat, relative to those on higher incomes, 
according to the National Health and Nutrition Survey in 
Japan (Ministry of Health, 2014). In the current study, 
less than 65% of participants in the administrative, pro-
fessional, and clerical occupational categories reported 
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household incomes of <US$60,000 (US$1 = 100 yen; 
data not shown). In contrast, 78% of the agricultural 
occupational category reported household incomes of 
<US$60,000 (US$1 = 100 yen; data not shown).

Moreover, manual and physical workers, such as those 
in the manufacturing, transport, construction, and carry-
ing occupational categories, tended to show lower levels 
of vegetable, fruit, and dietary fiber intake relative to 
those in other occupational categories. These findings 
were partially consistent with those of previous studies 
(Galobardes et  al., 2001; Kachan et  al., 2012). 
Furthermore, it is possible that socioeconomic back-
ground affected the findings. Of the manual and physical 
occupational workers, less than 15% had graduated from 
university (data not shown), and more than 79% reported 
household incomes of <US$60,000 (US$1 = 100 yen; 
data not shown). Therefore, occupational health staff 
should support these workers and provide dietary guid-
ance and nutritional education via interviews. If possible, 
the introduction of catering services or workplace cafete-
rias that provide healthy food could improve their dietary 
habits (Raulio, Roos, & Prattala, 2010; Roos, Sarlio-
Lahteenkorva, & Lallukka, 2004).

Overall, to interpret the findings appropriately, it is 
necessary to consider the characteristics of the occupa-
tion itself, including various work-related factors such as 
physical work, stress, shift work, working hours, work 
environment, and welfare facilities, in addition to socio-
economic factors when examining workers’ dietary 
behavior. Although it is important to consider the reasons 
for poor dietary habits, we should also focus on good 
dietary habits and identify those that could be adapted to 
other occupations. The findings could be helpful in the 
development of appropriate dietary health promotion in 
individual occupational settings.

This study is unique in that participants’ occupations 
were classified into 11 groups according to the major 
groups of the Japan Standard Occupation Classification 
(version 2009), with the exception of workers who were 
not classifiable by occupation. Previous studies classified 
occupations into two or three groups because of small 
sample sizes. However, classification into 11 groups 
could be performed in the current study, as the sample 
size was large (N = 38,721) and the number of partici-
pants in the smallest group was more than 500. With the 
detailed classifications, the results showed remarkable 
dietary intake, such as dairy products in the security and 
pickles in agriculture occupational groups, which have 
not been reported previously.

Strengths and Limitations

This study has several strengths and limitations. The 
study subjects were limited to expectant fathers. The fact 

that family composition was similar among the partici-
pants was a notable strength, given that it clearly illus-
trates how their partners’ pregnancy could offer a chance 
for men to reconsider their health behaviors, for example, 
quitting smoking, as was previously reported (Yin et al., 
2016). Men’s eating behaviors may also be influenced by 
their wives’ pregnancy. However, the family structure 
similarity was also a limitation in that information regard-
ing single men was not included in the results. Such 
information should be considered in order for us to fully 
understand the results.

The sample was not representative of the overall work-
ing population. According to Japanese statistics, the most 
common occupation was clerical workers (20%) fol-
lowed by professional and engineering workers (17%; 
Japan). In the present study, approximately 32% of the 
participants were professional and engineering workers. 
Although this study did not include participants who 
reported their occupations as “student,” “househusband,” 
or “unemployed,” it would be interesting to include par-
ticipants with diverse social backgrounds in the analysis 
and examine if there is sufficient information about them. 
Given that the official unemployment rate in this age 
group was 4.6% to 7.0% (January 2011 to March 2014; 
25–34 years old; Statistics Bureau), studies focusing on 
unemployed persons might be important.

The effect of the missing data on the results should be 
acknowledged. Particularly, there are many participants 
with missing data on income. We also observed several 
differences in dietary intake between participants with 
missing data and those with complete data; participants 
with missing data showed lower intakes of most foods 
and nutrients than those with completed data did (data not 
shown). According to these findings, it might be neces-
sary to interpret the results as somewhat overestimated.

The analysis included data collected via self-report 
questionnaires including an FFQ; therefore, overreport-
ing or underreporting could have occurred. The partici-
pants could have been interested in health or possessed 
some health-related knowledge, which could have influ-
enced their self-reporting.

This study assessed nutrient intake using only one 
EER (for moderate physical activity level) due to the lack 
of quantitative information about physical activity level. 
Although the level of energy intake was expected to dif-
fer between occupations, such as clerical workers and 
construction workers, in this study, the difference in mean 
daily intake across occupations was about 200 kcal 
(between the highest and lowest values). It could be sug-
gested that several small occupational groups with high 
or low energy intake be included in the same occupa-
tional category. Future studies might be needed to assess 
occupations classified in more detail with quantitative 
information of physical activity level. Additionally, due 
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to changes in health status and socioeconomic status with 
age, people are likely to experience substantial changes in 
certain dietary intakes across their life span. Stratifying 
by age group would be helpful for developing suitable 
methods of improving health practice.

The results of this cross-sectional study showed an asso-
ciation between the level of dietary intake and occupations. 
The causal relationship of the findings is still unknown. 
Although some potential mechanisms were supposed, fur-
ther longitudinal studies might be helpful to clarify them.

Conclusion

Dietary intake characteristics of 38,721 individuals were 
examined according to occupation. Variation in dietary 
intakes across occupations was clarified; the results 
showed particularly high intake values for dairy products 
and calcium in security workers and pickles and salt in 
agriculture workers. The findings suggest that consider-
ing the unique characteristics of occupations and their 
related background factors, including working condition 
and workplace environment as factors would be helpful 
to design further studies and developing health promotion 
program at the workplace.

Acknowledgments

Members of the Japan Environment and Children’s Study 
(JECS) as of 2017 (principal investigator, Toshihiro Kawamoto): 
Hirohisa Saito (National Center for Child Health and 
Development, Tokyo, Japan), Reiko Kishi (Hokkaido 
University, Sapporo, Japan), Nobuo Yaegashi (Tohoku 
University, Sendai, Japan), Koichi Hashimoto (Fukushima 
Medical University, Fukushima, Japan), Chisato Mori (Chiba 
University, Chiba, Japan), Shuichi Ito (Yokohama City 
University, Yokohama, Japan), Zentaro Yamagata (University 
of Yamanashi, Chuo, Japan), Hidekuni Inadera (University of 
Toyama, Toyama, Japan), Michihiro Kamijima (Nagoya City 
University, Nagoya, Japan), Takeo Nakayama (Kyoto 
University, Kyoto, Japan), Hiroyasu Iso (Osaka University, 
Suita, Japan), Masayuki Shima (Hyogo College of Medicine, 
Nishinomiya, Japan), Yasuaki Hirooka (Tottori University, 
Yonago, Japan), Narufumi Suganuma (Kochi University, 
Nankoku, Japan), Koichi Kusuhara (University of Occupational 
and Environmental Health, Kitakyushu, Japan), and Takahiko 
Katoh (Kumamoto University, Kumamoto, Japan).
We would like to thank Editage (www.editage.jp) for English 
language editing.

Authorship

RT, MT, KA, and TK contributed to the study conception and 
design. MT and TK collected the data. RT and MT analyzed the 
data. RT wrote the article, and MT, KA, and TK critically 
reviewed the manuscript and supervised the study process. All 
authors read and approved the final manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this arti-
cle: The Japan Environment and Children’s Study was funded 
by the Ministry of the Environment, Japan. The findings and 
conclusions of this study are the sole responsibility of the 
authors and do not represent the official views of the Japanese 
government.

Supplemental Material

The supplementary material for this article is available online.

References

Aburto, N. J., Ziolkovska, A., Hooper, L., Elliott, P., Cappuccio, 
F. P., & Meerpohl, J. J. (2013). Effect of lower sodium 
intake on health: Systematic review and meta-analyses. 
BMJ (Clinical Research ed.), 346, f1326. doi:10.1136/bmj.
f1326

Almeida, F. A., Wall, S. S., You, W., Harden, S. M., Hill, J. 
L., Krippendorf, B. E., & Estabrooks, P. A. (2014). The 
association between worksite physical environment and 
employee nutrition, and physical activity behavior and 
weight status. Journal of Occupational and Environmental 
Medicine/American College of Occupational and 
Environmental Medicine, 56(7), 779–784. doi:10.1097/
jom.0000000000000180

Balieiro, L. C., Rossato, L. T., Waterhouse, J., Paim, S. L., 
Mota, M. C., & Crispim, C. A. (2014). Nutritional status 
and eating habits of bus drivers during the day and night. 
Chronobiology International, 31(10), 1123–1129. doi:10.3
109/07420528.2014.957299

de Assis, M. A., Nahas, M. V., Bellisle, F., & Kupek, E. (2003). 
Meals, snacks and food choices in Brazilian shift workers 
with high energy expenditure. Journal of Human Nutrition 
and Dietetics : The Official Journal of the British Dietetic 
Association, 16(4), 283–289.

Escoto, K. H., Laska, M. N., Larson, N., Neumark-Sztainer, D., 
& Hannan, P. J. (2012). Work hours and perceived time 
barriers to healthful eating among young adults. American 
Journal of Health Behavior, 36(6), 786–796. doi:10.5993/
ajhb.36.6.6

Fukuda, Y., Nakamura, K., & Takano, T. (2005). Accumulation 
of health risk behaviours is associated with lower socio-
economic status and women’s urban residence: a mul-
tilevel analysis in Japan. BMC Public Health, 5, 53. 
doi:10.1186/1471-2458-5-53

Galobardes, B., Morabia, A., & Bernstein, M. S. (2001). Diet 
and socioeconomic position: Does the use of different 
indicators matter? International Journal of Epidemiology, 
30(2), 334–340.



Tanaka et al.	 1633

Han, K., Choi-Kwon, S., & Kim, K. S. (2016). Poor dietary 
behaviors among hospital nurses in Seoul, South Korea. 
Applied Nursing Research: ANR, 30, 38–44. doi:10.1016/j.
apnr.2015.10.009

He, F. J., Nowson, C. A., & MacGregor, G. A. (2006). Fruit and 
vegetable consumption and stroke: Meta-analysis of cohort 
studies. Lancet (London, England), 367(9507), 320–326. 
doi:10.1016/s0140-6736(06)68069-0

Hemio, K., Puttonen, S., Viitasalo, K., Harma, M., Peltonen, M., 
& Lindstrom, J. (2015). Food and nutrient intake among 
workers with different shift systems. Occupational and 
Environmental Medicine, 72(7), 513–520. doi:10.1136/
oemed-2014-102624

Jaaskelainen, A., Kaila-Kangas, L., Leino-Arjas, P., Lindbohm, 
M. L., Nevanpera, N., Remes, J., …Laitinen, J. (2015). 
Association between occupational psychosocial factors 
and waist circumference is modified by diet among men. 
European Journal of Clinical Nutrition, 69(9), 1053–1059. 
doi:10.1038/ejcn.2015.59

Kachan, D., Lewis, J. E., Davila, E. P., Arheart, K. L., LeBlanc, 
W. G., Fleming, L. E., …Lee, D. J. (2012). Nutrient intake 
and adherence to dietary recommendations among US 
workers. Journal of Occupational and Environmental 
Medicine/American College of Occupational and 
Environmental Medicine, 54(1), 101–105. doi:10.1097/
JOM.0b013e31823ccafa

Kawamoto, T., Nitta, H., Murata, K., Toda, E., Tsukamoto, N., 
Hasegawa, M., …Satoh, H. (2014). Rationale and study 
design of the Japan environment and children’s study 
(JECS). BMC Public Health, 14, 25. doi:10.1186/1471-
2458-14-25

Kobayashi, S., Asakura, K., Suga, H., & Sasaki, S. (2017). 
Living status and frequency 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. Journal of Epidemiology, 27(6), 287–293. 
doi:10.1016/j.je.2016.07.002

Lallukka, T., Sarlio-Lahteenkorva, S., Roos, E., Laaksonen, M., 
Rahkonen, O., & Lahelma, E. (2004). Working conditions 
and health behaviours among employed women and men: 
The Helsinki Health Study. Preventive Medicine, 38(1), 
48–56.

Lowden, A., Moreno, C., Holmback, U., Lennernas, M., & 
Tucker, P. (2010). Eating and shift work – effects on hab-
its, metabolism and performance. Scandinavian Journal of 
Work, Environment & Health, 36(2), 150–162.

Michikawa, T., Nitta, H., Nakayama, S. F., Ono, M., Yonemoto, 
J., Tamura, K., …Kawamoto, T. (2015). The Japan 
Environment and Children’s Study (JECS): A preliminary 
report on selected characteristics of approximately 10 000 
pregnant women recruited during the first year of the study. 
Journal of Epidemiology, 25(6), 452–458. doi:10.2188/jea.
JE20140186

Michikawa, T., Nitta, H., Nakayama, S. F., Yamazaki, S., Isobe, 
T., Tamura, K., …Kawamoto, T. (2018). Baseline profile 
of participants in the Japan Environment and Children’s 
Study (JECS). Journal of Epidemiology, 28(2), 99–104. 
doi:10.2188/jea.JE20170018

Ministry of Health, Labor and Welfare, Japan. (2016). 
Overview of dietary reference intakes for Japanese. 
Retrieved from http://www.mhlw.go.jp/file/06-Seisaku-
jouhou-10900000-Kenkoukyoku/Overview.pdf

Ministry of Health, Labor and Welfare, Japan. (2014). National 
Health and Nutrition Survey. Retrieved from http://www.
mhlw.go.jp/stf/houdou/0000106405.html

Ministry of Internal Affairs and Communications. (n.d). Japan 
Standard Occupational Classification (Rev. 5th, December 
2009) Structure and Explanatory Notes. Retrieved from 
http://www.soumu.go.jp/english/dgpp_ss/seido/shokgyou/
co09-4.htm 

Mishra, G., Ball, K., Patterson, A., Brown, W., Hodge, A., 
& Dobson, A. (2005). Socio-demographic inequalities 
in the diets of mid-aged Australian women. European 
Journal of Clinical Nutrition, 59(2), 185–195. doi:10.1038/
sj.ejcn.1602057

Morikawa, Y., Miura, K., Sasaki, S., Yoshita, K., Yoneyama, 
S., Sakurai, M., …Nakagawa, H. (2008). Evaluation of the 
effects of shift work on nutrient intake: A cross-sectional 
study. Journal of Occupational Health, 50(3), 270–278.

Mota, M. C., De-Souza, D. A., Rossato, L. T., Silva, C. M., 
Araujo, M. B., Tufik, S., …Crispim, C. A. (2013). Dietary 
patterns, metabolic markers and subjective sleep measures 
in resident physicians. Chronobiology International, 30(8), 
1032–1041. doi:10.3109/07420528.2013.796966

Nanri, A., Shimazu, T., Ishihara, J., Takachi, R., Mizoue, T., 
Inoue, M., & Tsugane, S. (2012). Reproducibility and 
validity of dietary patterns assessed by a food frequency 
questionnaire used in the 5-year follow-up survey of the 
Japan public health center-based prospective study. Journal 
of Epidemiology, 22(3), 205–215.

Nishitani, N., Sakakibara, H., & Akiyama, I. (2009). Eating 
behavior related to obesity and job stress in male Japanese 
workers. Nutrition (Burbank, Los Angeles County, 
California), 25(1), 45–50. doi:10.1016/j.nut.2008.07.008

Park, Y., Subar, A. F., Hollenbeck, A., & Schatzkin, A. (2011). 
Dietary fiber intake and mortality in the NIH-AARP diet 
and health study. Archives of Internal Medicine, 171(12), 
1061–1068. doi:10.1001/archinternmed.2011.18

Peters, B. S., Verly, E., Jr., Marchioni, D. M., Fisberg, M., & 
Martini, L. A. (2012). The influence of breakfast and dairy 
products on dietary calcium and vitamin D intake in post-
pubertal adolescents and young adults. Journal of Human 
Nutrition and Dietetics: The Official Journal of the British 
Dietetic Association, 25(1), 69–74. doi:10.1111/j.1365-
277X.2011.01166.x

Portal Site of Official Statistics of Japan. (n.d.). II-5 Employed 
person by industry and occupation Retrieved from http://
www.e-stat.go.jp/SG1/estat/GL38020103.do?_toGL3802
0103_&listID=000001170226&requestSender=estat

Pot, G. K., Hardy, R., & Stephen, A. M. (2014). Irregular 
consumption of energy intake in meals is associated with 
a higher cardiometabolic risk in adults of a British birth 
cohort. International Journal of Obesity (2005), 38(12), 
1518–1524. doi:10.1038/ijo.2014.51

Raberg Kjollesdal, M. K., Holmboe-Ottesen, G., & Wandel, 
M. (2010). Associations between food patterns, socioeco-

http://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/Overview.pdf
http://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/Overview.pdf
http://www.mhlw.go.jp/stf/houdou/0000106405.html
http://www.mhlw.go.jp/stf/houdou/0000106405.html
http://www.soumu.go.jp/english/dgpp_ss/seido/shokgyou/co09-4.htm
http://www.soumu.go.jp/english/dgpp_ss/seido/shokgyou/co09-4.htm
http://www.e-stat.go.jp/SG1/estat/GL38020103.do?_toGL38020103_&listID=000001170226&requestSender=estat
http://www.e-stat.go.jp/SG1/estat/GL38020103.do?_toGL38020103_&listID=000001170226&requestSender=estat
http://www.e-stat.go.jp/SG1/estat/GL38020103.do?_toGL38020103_&listID=000001170226&requestSender=estat


1634	 American Journal of Men’s Health 12(5)

nomic position and working situation among adult, work-
ing women and men in Oslo. European Journal of Clinical 
Nutrition, 64(10), 1150–1157. doi:10.1038/ejcn.2010.116

Raulio, S., Roos, E., Mukala, K., & Prattala, R. (2008). Can 
working conditions explain differences in eating patterns 
during working hours? Public Health Nutrition, 11(3), 
258–270. doi:10.1017/s1368980007000286

Raulio, S., Roos, E., & Prattala, R. (2010). School and workplace 
meals promote healthy food habits. Public Health Nutrition, 
13(6a), 987–992. doi:10.1017/s1368980010001199

Roos, E., Sarlio-Lahteenkorva, S., & Lallukka, T. (2004). 
Having lunch at a staff canteen is associated with recom-
mended food habits. Public Health Nutrition, 7(1), 53–61.

Seibt, R., Susse, T., Spitzer, S., Hunger, B., & Rudolf, M. 
(2015). Nutrition and health in hotel staff on different shift 
patterns. Occupational Medicine (Oxford, England), 65(6), 
477–484. doi:10.1093/occmed/kqv068

Si Hassen, W., Castetbon, K., Cardon, P., Enaux, C., Nicolaou, 
M., Lien, N., …Mejean, C. (2016). Socioeconomic indi-
cators are independently associated with nutrient intake in 
French adults: A DEDIPAC study. Nutrients, 8(3), 158. 
doi:10.3390/nu8030158

Statistics Bureau, Ministry of Internal Affairs and Communication. 
(n.d.). Unemployment rate [by age group] (Excel:456KB) 
(since January1968). Retrieved from http://www.stat.go.jp/
english/data/roudou/lngindex.html

Sudo, N., & Ohtsuka, R. (2001). Nutrient intake among female 
shift workers in a computer factory in Japan. International 
Journal of Food Sciences and Nutrition, 52(4), 367–378.

Tabak, R. G., Hipp, J. A., Marx, C. M., & Brownson, R. C. 
(2015). Workplace social and organizational environments 

and healthy-weight behaviors. PloS one, 10(4), e0125424. 
doi:10.1371/journal.pone.0125424

Umezawa, A. M. T., Shibui, E., Namikawa, T., Tanaka, N., & 
Ishikawa, M. (2012). Total vegetable intake and homegrown 
vegetable intake in the rural area residents of Hokkaido. The 
Japanese Journal of Nutrition and Dietetics, 70(5), 283–293.

Wakasugi, M., James Kazama, J., & Narita, I. (2015). 
Associations between the intake of miso soup and Japanese 
pickles and the estimated 24-hour urinary sodium excre-
tion: A population-based cross-sectional study. Internal 
Medicine (Tokyo, Japan), 54(8), 903–910. doi:10.2169/
internalmedicine.54.4336

Wang, X., Ouyang, Y., Liu, J., Zhu, M., Zhao, G., Bao, W., 
& Hu, F. B. (2014). Fruit and vegetable consumption and 
mortality from all causes, cardiovascular disease, and can-
cer: Systematic review and dose-response meta-analysis of 
prospective cohort studies. BMJ (Clinical research ed.), 
349, g4490. doi:10.1136/bmj.g4490

Yin, H., Chen, X., Zheng, P., Kegler, M., Shen, Q., & Xu, B. 
(2016). A neglected opportunity for China’s tobacco con-
trol? Shift in smoking behavior during and after wives’ 
pregnancy. Tobacco Induced Diseases, 14, 39. doi:10.1186/
s12971-016-0105-8

Yokoyama, Y., Takachi, R., Ishihara, J., Ishii, Y., Sasazuki, S., 
Sawada, N., …Tsugane, S. (2016). Validity of short and 
long self-administered food frequency questionnaires in 
ranking dietary intake in middle-aged and elderly Japanese 
in the Japan Public Health Center-Based Prospective Study 
for the Next Generation (JPHC-NEXT) protocol area. 
Journal of Epidemiology, 26(8), 420–432. doi:10.2188/jea.
JE20150064

http://www.stat.go.jp/english/data/roudou/lngindex.html
http://www.stat.go.jp/english/data/roudou/lngindex.html

