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Abstract: Dairy farmers are more likely than nonfarmers to experience high demands and are at risk
of mental health problems. However, there is scarce evidence on the current state of psychological
health and related factors among dairy farmers, and the knowledge of potential gender differences
is limited. This study aimed to examine the prevalence of depressive symptoms assessed using
the Center for Epidemiologic Studies Depression Scale (CES-D) and its association with work
environment characteristics and to identify gender differences. Data were collected from 273 dairy
farmer participants (169 males and 104 females) in Japan. Females were more likely to be depressed,
and young and middle-aged women appeared to be at risk of depression. For both genders, a
demanding work environment was related to depression. There were some gender differences; for
example, worries about the harmful effects of pesticides on health and the balancing of family roles
and work roles were related to depression in men, while worries about one’s financial situation and
the health status of livestock were associated with depression in women. Females benefited from
support through direct interaction, while males benefited from involvement in social activities. These
findings will contribute to the development of a gender-specific approach to promote psychological
health in the dairy farming community.
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1. Introduction

In many industrialized countries, agricultural workers have been reported to be decreasing [1].
Japan has shown the same trend; a national report showed that the number of farmers was approximately
3.4 million in 1995, but 2.2 million in 2018 [2]. The industrialization and mechanization of farms has
led to a scaled expansion of farmland and a smaller workforce. A great concern exists regarding the
shortage in the workforce due to an imbalance caused by the abandonment of farming, the decreasing
number of new farmers and a lack of successors to continue to operate farms. For instance, over the
past 10 years, in Hokkaido Prefecture, the average of number of agriculture separations was more
than 600 per year, which is estimated to be approximately five times higher than the number of new
farmers [3,4]. Additionally, government agricultural policy has had a great impact on sustaining
farming practice. These data indicate that contemporary farming is being shaped in multi-scalar ways
that impact the psychological health of farmers. It is an important global issue to sustain and stably
develop agriculture, and the maintenance of farmers’ psychological health could be one of the critical
factors to achieve this.
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Farmers tend to be more prone than the nonfarming population to exposure to various stressors,
including high workload, safety concerns, climate change, government policies and financial
concerns [5-7]. Farmers are reported to be at risk of mental health problems. Previous studies
have shown that farmers have higher psychological morbidity than the nonfarming population [8-10].
According to a recent review, several factors, such as pesticide exposure, financial pressures, and
climate variability, are risk factors for mental health [5].

Among farmers, dairy farmers often work under unique working conditions. According to a
previous study, dairy farmers are more likely to experience high demands, such as heavy workload,
time pressure and economic concerns, than non-dairy farmers [7]. Dairy farmers milk cows twice
a day without rest, which differs from other types of livestock farming; therefore, dairy farming is
characterized as difficult work that must be conducted throughout the year [11]. They also take
responsibility for the welfare and health of their livestock every day and animal health seems to be
associated with the farmers” health [12]. Traditional farmers, that is, those who operate their farms
based on family, marriage or blood relationships and have smaller farms, may have more difficulty
separating their professional and private lives, because their workplaces and homes are combined.
They often work from the early morning to late evening, 365 days a year [7]. Longer working hours
have also been reported among dairy farmers in Japan: the workload has been estimated to be 2847
hours per year [13], based on a government report [14], compared to an average of 1719 hours for
Japanese workers [15]. Nevertheless, the average amount of time that farm helpers were employed
was only 22 days per year for a dairy farm household [16]. In addition, the Trans-Pacific Partnership
(TPP) agreement adopted in 2018 will possibly lead to a decrease in dairy product prices. In Hokkaido
Prefecture, for example, this agreement is estimated to cause milk prices to decrease by a maximum of
16.9 percent and a minimum of 13.2 percent, which is equivalent to 55 billion yen and 42.9 billion yen,
respectively, and this is a concern among farmers [17].

A previous study showed that dairy farmers had a higher risk of psychological distress than
people with other occupations, including non-dairy farmers [18]. Job demands were reported to be a
factor contributing to psychological distress [18], and workload, economic situation and loneliness
were related to stress and burnout among dairy farmers [19]. Even though psychological health among
dairy farmers is an issue that needs to be investigated, the evidence is still limited, and most research
on the topic has been conducted in Western countries and Australia. Building knowledge of diary
farmers’ mental issues is essential to develop preventive strategies.

Given that men and women are biologically distinct and can have differing life experiences, gender
differences exist in men and women’s responses to life stressors [20]. Evidence has suggested that
females have a higher prevalence of depressive symptoms than males [21]. However, knowledge of
potential gender differences among dairy farm workers is limited. As described in the literature review,
female dairy farmers tend to face difficulties in balancing a variety of tasks and roles at home and work
and to have less capacity for physical farm work than men [22]. Additionally, in Japan, women in rural
communities are expected to perform more unpaid work, such as housework or childcare, in addition
to farm work [23]. It is assumed that an awareness of gender differences will guide the development of
a gender-specific approach to promote psychological health among dairy farmers.

The aim of this study was to examine the psychological health and work environment of dairy
farmers in Japan. The specific objectives were to determine the prevalence of depressive symptoms,
to examine the association of work environment characteristics with depressive symptoms and to
identify gender similarities and differences.

2. Materials and Methods

2.1. Study Design

This study is a cross-sectional study that was conducted from December 2018 to February 2019.
We selected two towns located in Hokkaido Prefecture, where dairy farming is a major agricultural
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industry. Table 1 presents an overview of the study areas [24,25]. For data collection, the research
team collaborated with the Japan Agricultural Cooperative (JA), which is an agricultural organization
based on the principle of mutual cooperation. This study is part of the project "Evaluation of the dairy
farming systems for sustainability using multiple management and health science indicators", which
was approved by the Ethics Committee of the Research Faculty of Agriculture, Hokkaido University
(approved on October 4, 2018).

Table 1. Description of the study areas.

Variables Japan Hokkaido Prefecture TownA  Town B
Family farming (%) 97 90 - -
Average number of cows per dairy farm household - 122.9 187.9 118.9
Dairy cow output per gross agricultural output (%) 10 39 63 94

Data were calculated from the reference of Ministry of Agriculture, Forestry and Fisheries [24,25].

2.2. Study Population

The study participants were recruited with cooperation from the JA. The research team members
explained the aim of the survey to dairy farmers with written explanation letters and asked them
to answer questionnaires if they agreed to participate in the survey. The letter also explained that
participants” return of the questionnaire was considered to indicate consent to participate. The
inclusion criteria were dairy farm owners/managers and their families who were involved in dairy
farming operations and were aged from 20 to 74. Employed workers were not included in this
analysis. Among 289 dairy farm households in both towns, which was estimated based on a previous
report [24], 543 questionnaires were distributed, 316 were returned, and 273 of the respondents met the
inclusion criteria.

2.3. Measures

Age, gender, marital status, the presence of chronic illness, depressive symptoms, work
environment (job demands, job control and work-related worries) and social networks in the community
were assessed using questionnaires.

2.3.1. Depressive Symptoms

Depressive symptoms were assessed by the Center for Epidemiologic Studies Depression Scale
(CES-D). The CES-D is a 20-item measurement that is commonly used to screen for depression [26].
The reliability and validity of the Japanese version has been confirmed [27]. According to the literature
review, the CES-D is one of the instruments that has been used in mental health research with farmers [5].
We used a cut-off point of 15/16; participants who scored 16 or more were defined as having depressive
symptoms, as in previous studies.

2.3.2. Job Demands and Job Control

According to the job demand-control model, job demand and low decision latitude are important
work factors that increase the risk of psychological health problems [28]. We assessed job demands
and job control by using the subscales of the Brief Job Stress Questionnaire (BJSQ). The BJSQ has been
shown to be reliable and valid [29] and has commonly been used for regular screening in Japan [30,31].
Job demand was assessed with three items; an example item is “I have an extremely large amount of
work to do”. Job control was assessed with three items, including “I can work at my own pace”. These
items used a four-point Likert scoring method, with higher scores indicating higher job demands and
job control.



Int. |. Environ. Res. Public Health 2020, 17, 2569 40f12

2.3.3. Work-Related Worries

Work-related worries were assessed with 15 items. The items were selected based on the previous
literature, including the literature on the effect of workload on health, social and relational issues;
future, new technology; agricultural policy; animal health; and climate issues [19,32-34]. In addition,
two items on the following topics were added to reflect current concerns in Japanese agriculture, based
on expert opinions: lack of workforce and the availability of a successor to take over the farm. All
responses were given on a 4-point scale ranging from “not worried at all” to “very worried”.

2.3.4. Social Networks in the Community

Social networks in the community were assessed with two items. This variable was included
because farmers in family dairy farms often have limited social contact [7]. First, work-related support
was measured by asking whether farmers had someone with whom they could talk about concerns
and worries related to their work. The response items were “yes” or “no”. Social participation was
assessed with an 8-item checklist, that inquired whether farmers participated in social activities in the
community, such as volunteer activities, residents” associations or community activities.

2.4. Statistical Analyses

Descriptive statistics were generated for all variables, and all analyses were stratified by gender.
Responses about work-related worries were dichotomized, because of the ordinal nature of this variable
and its applicability to the analysis of data, as “worried”, which included responses of “very worried”
and “somewhat worried”, and “not worried”, which included responses of “not too worried” and “not
worried at all”. Chi-square tests and t-tests were used for comparisons between men and women. The
chi-square test followed by post hoc adjusted residual analysis was used when more than two groups
were compared. To examine work environment factors related to depressive symptoms, multiple
logistic regression adjusted for age, marital status and chronic health problems was performed by
gender, and the results are reported as the odds ratios (ORs) and 95% confidence intervals (95% Cls).
All statistical analyses were performed using SPSS version 22.0. The level of significance was set at
p <0.05.

3. Results

Of the 273 participants, 169 were male, and 104 were female. As shown in Table 2, the mean
age was 49.4 years for male participants and 51.0 years for female participants, and there was no
significant difference in age between the two groups. Among the participants, 84.4% of males and
95.2% of females were married, and 40.7% of males and 46.5% of females had chronic health problems.

Table 2. Patient characteristics by gender.

. Men Women
Variables n=169 =104 p Value
Age (years) 499 +£14.0 51.0 +£13.2 0.517
20-39 48 (28.4) 26 (25.0) 0.824
40-59 66 (39.1) 42 (40.4)
60-74 55 (32.5) 36 (34.6)
Married 141 (84.4) 99 (95.2) 0.007 **
Has chronic health problems 68 (40.7) 47 (46.5) 0.351
CES-D (total score) 115+74 14.3 £9.1 0.010 *
16< 29 (17.3) 33 (31.7) 0.006 **

Results are presented as 71 (%) or mean =+ SD. p-values were calculated using chi-square tests for categorical variables
and t-test for continuous variables. * p value < 0.05; ** p value < 0.01.
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The prevalence of depressive symptoms differed significantly by gender: 17.3% for males and
31.7% for females. The prevalence of depressive symptoms by age group is shown in Figure 1. For
females only, the prevalence of depressive symptoms varied significantly among age groups (p = 0.014);

the adjusted residual analysis showed that the 60-74 age group was less at risk of depressive symptoms
than the 20-39 and 40-59 age groups.
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Figure 1. The percentage of subjects with depressive symptoms in each age group: (a) Analysis of men;
(b) Analysis of women. Three age groups (20-39, 40-59, and 60-74) were compared by the chi-square

test and subsequently by post hoc adjusted residual analysis. +; adjusted residual >1.96, —; adjusted
residual < —1.96.

Table 3 describes work environment characteristics by gender. The job demand scores did not
differ between genders (p = 0.104), but the job control scores were higher in males than in females
(3.4 and 2.8, respectively). Most work-related worries did not differ between genders, but female
participants were significantly more worried than male participants about the negative effects of work
overload on one’s own health (71.3% in women, 53.9% in men), balancing of family roles and work
roles (64.3% in women, 49.4% in men), distance from public facilities (77.5% in women, 63.3% in men)
and health status of livestock (66.7% in women, 49.1% in men). Male participants were more engaged
in social activities than females. Figure 2 describes the social activities of men and women.
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Figure 2. The percentage of the subjects who participated in men’s and women'’s social activities.
PTA = Parent Teachers Association; JA = Japan Agricultural Cooperative
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Table 3. Description of work environment characteristics by gender.

Variables Men n =169 Women n =104 p Value
Job demand 2.7+0.8 25+0.8 0.104
Job control 3.4+0.6 28+0.7 <0.001 **
Work-related worries, 1 (%)
Farm related accidents and injuries 124 (75.6) 78 (77.2) 0.764
Harmful effects of pesticide on health 42 (25.6) 37 (36.6) 0.057
Negative effects of work overload on own health 89 (53.9) 72 (71.3) 0.005 **
Negative effects of work overload on family’s” health 115 (69.7) 82 (80.4) 0.054
Balancing family role and work role 81 (49.4) 63 (64.3) 0.019 *
Maintain relationships with farmers in the
neighborhood 45 (27.3) 28 (27.5) 0.975
Lack of workforce 102 (61.4) 70 (69.3) 0.193
Financial situation 73 (44.5) 43 (43.0) 0.810
Understanding new information and technology 73 (44.2) 54 (54.0) 0.123
Successor to take over the farm 54 (32.9) 40 (39.2) 0.297
Future of own farm 82 (50.0) 54 (52.9) 0.641
Agricultural policy in Japan 137 (83.0) 81 (81.8) 0.802
Distance from public facilities such as .
hospitals/schools 105 (63.3) 79 (77.5) 0.015
Health status of livestock 81 (49.1) 66 (66.7) 0.005 **
Disaster 140 (84.3) 92 (90.2) 0.172
Work-related support 151 (91.5) 92 (92.0) 0.890
Social participation 148 (89.2) 81 (77.9) 0.012 *

Results are presented as 1 (%) or mean + SD. p-values were calculated using chi-square tests for categorical variables
and t-test for continuous variables. * p value < 0.05; ** p value < 0.01.

The results of the logistic regression analysis of the effect of work environment factors on depressive
symptoms are shown in Table 4. In men, depressive symptoms were associated with higher job demand
(OR 2.16; 95% CI 1.17-4.00) and lower job control (OR 0.48; 95% CI 0.25-0.95). Worries about the
harmful effects of pesticides on health (OR 2.61; 95% CI 1.06-6.43), the balancing of family roles
and work roles (OR 4.04; 95% CI 1.60-10.23) and the lack of workforce (OR 4.55; 95% CI 1.48-14.01)
were associated with depressive symptoms. Moreover, social participation was related to a lower
risk of depressive symptoms (OR 0.23; 95% CI 0.08-0.66). In women, higher job demand was a risk
factor for depressive symptoms (OR 2.39; 95% CI 1.23-4.64). Worries about the negative effects of
work overload on one’s own health (OR 3.49; 95% CI 1.03-11.83), a lack of workforce (OR 3.84; 95%
CI 1.15-12.78), one’s financial situation (OR 4.99; 95% CI 1.90-13.11), one’s understanding of new
information and technology (OR 2.81; 95% CI 1.08-7.28), the future of one’s own farm (OR 2.88; 95%
CI 1.13-7.37), and the health status of livestock (OR 4.20; 95% CI 1.36-13.00) were also associated
with depressive symptoms. In contrast, having work-related support was related to a lower risk of
depressive symptoms (OR 0.11; 95% CI 0.02-0.76).
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Table 4. Logistic regression analysis of work environment factors relating to depressive symptoms.

Men n =169 Women n =104
Variables
OR (95%CI) p Value OR 95%CI p Value
Job demand 2.16 (1.17-4.00) 0.014 * 2.39 (1.23-4.64) 0.010 *
Job control 0.48 (0.25-0.95) 0.034 0.57 (0.29-1.13) 0.107
Work-related worries
Farm related accidents and injuries 1.29 (0.48-3.48) 0.610 1.59 (0.51-5.00) 0.429
Harmful effects of pesticide on health 2.61 (1.06-6.43) 0.037 * 1.99 (0.80-4.97) 0.138
Negative effects of work overload o own 5 16 (0.91-514) 0,083 349 (1.03-11.83) 0045
Negative effects of work overload on 1.77 (0.66-4.72) 0.258 3.67 (0.76-17.66) 0.104
family’s’ health
Balancing family role and work role 4.04 (1.60-10.23) 0.003 ** 2.69 (0.95-7.66) 0.064
Maintain relatlor.\shlps with farmers in the 2.17 (0.89-5.25) 0.087 2.04 (0.76-5.45) 0156
neighborhood
Lack of workforce 4.55 (1.48-14.01) 0.008 ** 3.84 (1.15-12.78) 0.029 *
Financial situation 1.70 (0.73-3.99) 0.222 4.99 (1.90-13.11) 0.001 **
Understanding new information and 1.96 (0.85-4.50) 0.113 2.81 (1.08-7.28) 0.034 *
technology
Successor to take over the farm 1.21 (0.51-2.84) 0.669 1.75 (0.71-4.28) 0.222
Future of own farm 2.24 (0.95-5.29) 0.065 2.88 (1.13-7.37) 0.027 *
Agricultural policy in Japan 2.18 (0.60-7.95) 0.240 1.43 (0.43-4.77) 0.565
Distance frﬁ’m public facilities such as 0.95 (0.41-2.20) 0.991 1.56 (0.50-4.90) 0.447
ospitals/schools
Health status of livestock 2.07 (0.86—4.95) 0.103 4.20 (1.36-13.00) 0.013*
Disaster 0.96 (0.31-2.94) 0.938 0.74 (0.15-3.55) 0.705
Work-related support 0.63 (0.15-2.76) 0.542 0.11 (0.02-0.76) 0.025*
Social participation 0.23 (0.08-0.66) 0.007 ** 0.46 (0.16-1.34) 0.155

OR = odds ratio; CI = confidence interval. Each model was adjusted for age, marital status and chronic health
problem. * p value < 0.05; ** p value < 0.01.

4. Discussion

Physiological problems can not only lead to poor health outcomes in farmers themselves, but also
have consequences for the sustainability of agriculture. Relatively few studies have addressed the
psychological states of dairy farmers, and we found that females were more depressed than men, that
work environment factors were related to depressive symptoms, and that there were slight differences
by gender.

In this study, the prevalence rates of depressive symptoms based on CES-D scores of 16 points or
more were 17.3% in males and 31.7% in females. While few studies have been conducted on farmers in
Japan, the prevalence in males seemed to be relatively lower than those cited in previous evidence,
using the CES-D with the same cut off point for workers and middle-aged adults in Japan, which
range from 23% to 48% [35-37]. Our results also indicated that males had a lower prevalence of
depressive symptoms than females, which was consistent with other previous studies [21,38,39]. The
lower prevalence of depressive symptoms in male dairy farmers may be due to a protective factor,
such as commitment or sense of independence, which may be a distinct characteristic of management
positions in farming. Indeed, the previous study in male farmers showed that a sense of independence
was important for lowering levels of mental complaints [40]. Our data also showed an association
between the prevalence of depressive symptoms and age group among females. Compared to older
participants, young and middle-aged participants were at greater risk of depressive symptoms. This
finding is consistent with a previous study conducted on Japanese employees in companies [36]. Based
on this evidence, attention to this age population is needed to prevent mental health problems.

Before examining the relationship between depressive symptoms and work environmental factors,
we compared how work environment factors differed by gender, and we found several differences. The
job demand scores did not differ between genders, but the job control scores were higher in males than
in females. Most work-related worries did not differ between genders, but female participants were
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worried significantly more than male participants about the negative effects of work overload on one’s
own health, the balancing of family roles and work roles, the distance from public facilities and the
health status of livestock. These differences may reflect different capacities for physical work tolerance
and different roles between males and females in farming. Women are more likely to be involved
in a wide range of different work obligations, that include not only farm work but also household
work [22]. Japanese women in particular have traditionally prioritized family work participation [41].
Perhaps this emphasis on family work results in difficulty working at one’s own pace and balancing
work and other life roles, as well as more worries about the distance from public facilities, such as the
child-rearing environment.

Our results identified that certain work environment factors were associated with depressive
symptoms in both genders. According to previous studies, job demands are risk factors for psychological
health problems in dairy farmers [18,19]. This study showed an association of job demand with
depressive symptoms among men and women, which supported previous findings. Our results
also indicated that depressive symptoms were significantly associated with worries about a lack of
workforce in both genders. This finding might be explained by the fact that higher job demand often
results in emerging concerns about labor force shortages. We hypothesized that job control was a
risk factor for depressive symptoms, but our results did not statistically support this hypothesis for
female participants.

This study showed some gender differences in the association between work environment
characteristics and depressive symptoms. One of the main differences was in the association of work
environment characteristics with economic concerns. In women, participants who worried about
their financial situations had almost a five times greater risk of depressive symptoms than those who
did not. The association of economic concerns with stress or mental health status among farmers in
general, as well as in dairy farmers in particular has been identified in previous literature [19,42]. Our
study showed that worries about financial situation were related to depressive symptoms only for
women. According to the economic literature, there are gender differences in risk-taking behavior, and
women appear to be more financially risk averse than men [43]. This gendered tendency was one of the
possible explanations for our results, as women appeared to be more vulnerable to financial concerns
than men. Otherwise, there might be a psychological factor that buffers mental health impacts among
men. This topic should be a focus in future studies. A previous study reported that financial hardship
was related to depression among women rice farmers, which is consistent with our results [44].

Female farmers who worried about the health status of livestock were 4.2 times as likely to
be depressed than those who did not. This might be a unique result in the dairy farming context.
A previous study reported that a high disease incidence rate of cows was associated with more
exposure to negative psychosocial work environment factors, and this association was found among
employed workers but farm owners/managers [12]. The authors discussed two potential reasons for
this association: the physically demanding aspect of employed workers” work, as well as the mentally
demanding aspect of their work, due to empathy or feelings related to the cows when cows had disease.
Most likely, the same tendency was observed in this study; women appeared to be more depressed
when they experienced physical and psychological demands due to the health status of cows.

Our results indicated that worries about balancing family roles and work roles seemed to be
related to depressive symptoms among men, as men who had such worries had a 4 times greater risk of
depressive symptoms than those who did not. On the other hand, in women, participants who worried
about balancing family roles and work roles were 2.7 times more likely to be depressed, which was not
statistically significant. In accordance with previous literature that reported that female dairy farmers
tend to face difficulty balancing a variety of tasks and roles at home as well as at work [22], our results
showed that women were more likely to be worried about balancing family roles and work roles than
men (49.4% and 64.3%, respectively). However, interestingly, it appears that difficulty maintaining role
balance had a more negative impact on mental health in men.
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The results showed that worries about the harmful effects of pesticides on health were related to
depressive symptoms in men; men who had such worries were 2.6 times as likely to be depressed than
in those who did not, while there was no association among women. The association between pesticide
exposure and depression has been a major concern in previous research [45]. It is understandable
that farmers with concerns about the harmful effects of pesticides tended to be prone to depressive
symptoms, but we are not sure why only men showed this association. It can be assumed that the
extent of exposure might differ between genders.

Work-related support was associated with depressive symptoms for female but not male
participants, but social participation was related to depressive symptoms only for male participants.
These findings indicated that social relations can be a protective factor against depressive symptoms,
but there might be different effects on depressive symptoms for men and women. The literature has
revealed that social ties and support have a positive effect on health in general [46]. One study in a
sample of an older population showed that women were more likely to benefit from social participation
than men [47]. However, social ties can also have negative aspects on mental health, such as through
a sense of obligation or demanding social ties in the community, especially for women [46,48]. This
might be a possible explanation why social participation was not related to depressive symptoms
among women, while women benefited from support from someone with whom they could share
concerns and worries through more personal interaction. However, among male participants, being
involved in social activities had a positive effect on mental health. This finding is similar to that of a
study showing that community integration was negatively associated with depression only for males
among rice farmers [44].

There were several limitations of the study. Although the instrument used for this study has
been confirmed to be valid in Japan and has been widely used worldwide, caution should be taken
in the interpretation of the prevalence of depressive symptoms for the following reasons. First, the
results were based on a self-reported questionnaire and were not clinically evaluated. Second, farmers
who were depressed may not have been as likely to respond to this survey as farmers who were
not depressed. In addition, this study was a cross-sectional study, so we did not identify causal
relationships. Finally, the sample was not representative of all dairy farmers in Japan.

Despite the limitations, to our knowledge, this is the first study to focus on depressive symptoms
and gender differences in Japan. Important observations were presented that will be helpful for
planning appropriate gender-specific strategies, such as awareness programs or intervention in the
community to focus on mental health issues. Despite the fact that the female agricultural population
accounted for 43 % of the agricultural workforce in 2015 [24], reports have shown that the number of
women in in leadership or management positions in agricultural organizations is low; some reports
have indicated that this number is about 10 percent or less in these years [49]. One important step
may be to equally involve women and men in the decision-making process [23]. This would allow the
voices and opinions of both genders to be heard in their community and allow the development of
strategies tailored to gender.

5. Conclusions

This study focused on the prevalence of depressive symptoms among dairy farmers and examined
the association between work environment characteristics and depressive symptoms by gender in the
Japanese context. Females were more likely to be depressed, and young and middle-aged women
appeared to be at risk of depressive symptoms. Work characteristics related to a high amount of job
demand were associated with depressive symptoms in both genders. Among women, participants
who worried about their financial situations and who worried about the health status of livestock had
an almost 4-5 times greater risk of depressive symptoms than those who did not. While women were
more likely to worry about balancing family roles and work roles than men, men who worried about
balancing family roles and work were more likely to be at risk of depressive symptoms. The protective
factors also differed by gender; females appeared to benefit from support through direct interaction,
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while involvement in social activities had a positive effect on mental health for men. This study
presented some important observations that will be helpful for planning appropriate gender-specific
strategies to identify dairy farmers who are at risk for depressive symptoms. The maintenance
of psychological health is important for farmers’ health outcomes as well as the sustainability of
agriculture in the future. This study will contribute to the knowledge of specific approaches to promote
psychological health in the dairy farming community.

Author Contributions: Conceptualization, HK. and K.K.; methodology, M.S., HK., M.N., and H.O.; data
collection, M.S. and H.K_; statistical analysis or interpretation of data, M.S. and H.K; initial draft of the paper.
M.S.; supervision, K.K. All authors reviewed and edited the manuscript and approved the final version submitted
for publication. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Grant-in-Aid for Scientific Research (C) from the Japan Society for the
Promotion of Science, grant number 18K05917.

Acknowledgments: We would like to acknowledge the Japan Agricultural Cooperative for their support. We also
thank all participants for their willingness to participate in our study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Food and Agriculture Organization of the United Nations. The State of Food and Agriculture. Available
online: http://www.fao.org/3/i3028e/i3028e.pdf (accessed on 18 February 2020).

2. Ministry of Agriculture, Forestry and Fisheries. The Census of Agriculture and Forestry. Norin Gyo Census
Ruinen Tokei Sho Meiji 37 Nen-Heisei 27 Nen Nogyo Hen. Available online: https://www.maff.go.jp/j/tokei/
census/afc/past/stats.html (accessed on 18 February 2020).

3.  Hokkaido Government. Shinki Shunosha Jittai Chosa (Survey of New Started Farming). Available online:
http://www.pref.hokkaido.lg.jp/ns/kei/sinkijittaichousa.htm (accessed on 29 March 2020).

4. Hokkaido Goverment. Rino Noka No Hoyunochi No Kenri Idojokyo Chosa (Survey of Ownership Transfer of
Farmland in Agricultural Separation). Available online: http://www.pref.hokkaido.lg.jp/ns/csi/noutidate.htm
(accessed on 29 March 2020).

5. Yazd, S.D.; Wheeler, S.A.; Zuo, A. Key risk factors affecting farmers” mental health: A systematic review. Int.
J. Environ. Res. Public Health 2019, 16, 4849. [CrossRef] [PubMed]

6.  Fraser, C.E,; Smith, K.B.; Judd, F.; Humphreys, ].S.; Fragar, L.J.; Henderson, A. Farming and mental health
problems and mental illness. Int. |. Soc. Psychiatry 2005, 51, 340-349. [CrossRef] [PubMed]

7. Lunner-Kolstrup, C.; Kallioniemi, M.; Lundqvist, P.; Kymalainen, H.R.; Stallones, L.; Brumby, S. International
perspectives on psychosocial working conditions, mental health, and stress of dairy farm operators. J.
Agromed. 2013, 18, 244-255. [CrossRef]

8.  Sanne, B.; Mykletun, A.; Moen, B.E.; Dahl, A.A.; Tell, G.S. Farmers are at risk for anxiety and depression: The
Hordaland Health Study. Occup. Med. 2004, 54, 92-100. [CrossRef]

9. Hounsome, B.; Edwards, R.T.; Hounsome, N.; Edwards-Jones, G. Psychological morbidity of farmers and
non-farming population: Results from a UK survey. Community Ment. Health ]. 2012, 48, 503-510. [CrossRef]

10. Torske, M.O.; Bjorngaard, J.H.; Hilt, B.; Glasscock, D.; Krokstad, S. Farmers’ mental health: A longitudinal
sibling comparison—Tthe HUNT study, Norway. Scand. ]. Work Environ. Health 2016, 42, 547-556. [CrossRef]

11.  Shiga, E. On some features of too heavy labor and the countermeasures in dairy farming. Jpn. J. Farm Manag.
1994, 20, 13-29.

12. Lunner-Kolstrup, C.; Hultgren, J. Perceived physical and psychosocial exposure and health symptoms of
dairy farm staff and possible associations with dairy cow health. ]J. Agric. Saf. Health 2011, 17, 111-125.
[CrossRef]

13. Kato, H.; Kaichi, K.; Morita, S. Changes in the health condition of livestock with reductions of dairy farm
workers. ]. Rakuno Gakuen Univ. 2018, 43, 5-11.

14.  Ministry of Agriculture, Forestry and Fisheries. Statistical Survey on Farm Management and Economy.
Available online: https://www.maff.go.jp/j/tokei/kouhyou/noukei/index.html (accessed on 29 March 2020).

15.  TheJapan Institute for Labour Policy and Training. Databook of International Labour Statistics 2017. Available
online: https://wwwjil.go.jp/kokunai/statistics/databook/2017/index.html (accessed on 29 March 2020).


http://www.fao.org/3/i3028e/i3028e.pdf
https://www.maff.go.jp/j/tokei/census/afc/past/stats.html
https://www.maff.go.jp/j/tokei/census/afc/past/stats.html
http://www.pref.hokkaido.lg.jp/ns/kei/sinkijittaichousa.htm
http://www.pref.hokkaido.lg.jp/ns/csi/noutidate.htm
http://dx.doi.org/10.3390/ijerph16234849
http://www.ncbi.nlm.nih.gov/pubmed/31810320
http://dx.doi.org/10.1177/0020764005060844
http://www.ncbi.nlm.nih.gov/pubmed/16400909
http://dx.doi.org/10.1080/1059924X.2013.796903
http://dx.doi.org/10.1093/occmed/kqh007
http://dx.doi.org/10.1007/s10597-011-9415-8
http://dx.doi.org/10.5271/sjweh.3595
http://dx.doi.org/10.13031/2013.36496
https://www.maff.go.jp/j/tokei/kouhyou/noukei/index.html
https://www.jil.go.jp/kokunai/statistics/databook/2017/index.html

Int. |. Environ. Res. Public Health 2020, 17, 2569 11 of 12

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Japan Association of daily Helper Organizations. Rakuno Herupa Riyo Jittai Chosa (Sruvey of Usage
Situation on Dairy Helper). Available online: http://d-helper.lin.gr.jp/daily/ (accessed on 29 March 2020).
Shimizuike, Y. TPP no hakko ga nihon no rakunonyugyo ni oyobosueikyo (The impact of TPP on the Japanese
dairy industry). Atarashii Miruku no Kenkyu 2017, 1-5.

Wallis, A.; Dollard, M. Local and global factors in work stress: The Australian dairy farming exemplar. Scand.
J. Work Environ. Health Suppl. 2008, 34, 66-74.

Kallioniemi, M.K.; Simola, A.; Kaseva, J.; Kymalainen, H.R. Stress and burnout among Finnish dairy farmers.
J. Agromed. 2016, 21, 259-268. [CrossRef] [PubMed]

Rieker, PP; Bird, C.E. Sociological explanations of gender differences in mental and physical health. In
Handbook of Medical Sociology; Bird, C.E., Conrad, P, Fremont, A.M., Eds.; Prentice Hall: Upper Saddle River,
NJ, USA, 2000; pp. 98-113.

Kessler, R.C. Epidemiology of women and depression. J. Affect. Disord. 2003, 74, 5-13. [CrossRef]
Kallioniemi, M.K.; Kymaldinen, H.-R. Women on Finnish dairy farms: Hard work in the midst of traditions
and changes. Rural Soc. 2012, 22, 78-89. [CrossRef]

Sato, K. Challenges for women farmers’ active engegement in agriculture. Jpn. J. Labour Stud. 2016, 58, 59-68.
Ministry of Agriculture, Forestry and Fisheries. The Census of Agriculture and Forestry 2015. Available
online: https://www.maff.go.jp/j/tokei/census/afc2015/280624.html (accessed on 18 February 2020).
Ministry of Agriculture, Forestry and Fisheries. (Heisei 29 Nen Shichoson-Betsu Nogyosanshutsugaku).
Available online: https://www.maff.go.jp/j/tokei/kouhyou/sityoson_sansyutu/index.html (accessed on 18
February 2020).

Radloff, L.S. The CES-D scale: A self-report depression scale for research in the general population. Appl.
Psychol. Meas. 1977, 1, 385-401. [CrossRef]

Shima, S.; Shikano, T.; Kitamura, T.; Asai, M. New self-rating scale for depression. Seishin Igaku 1985, 27,
717-723.

Karasek, R.A. Job demands, job decision latitude, and mental strain: Implications for job redesign. Adm. Sci.
Q. 1979, 24, 285-308. [CrossRef]

Shimomitsu, T.; Haratani, T.; Nakamura, K.; Kawakami, N.; Hayashi, T.; Hiro, H.; Arai, M.; Miyazaki, S.;
Furuki, K.; Ohya, Y; et al. Final development of the brief job stress questionnaire mainly used for assessment
of the individuals. In The Ministry of Labor Sponsored Grant for the Prevention of Work-Related Illness, FY 1999
Report; Kato, M., Ed.; Tokyo Medical University: Tokyo, Japan, 2000; pp. 126-164.

Tsutsumi, A.; Shimazu, A.; Eguchi, H.; Inoue, A.; Kawakami, N. A Japanese stress check program screening
tool predicts employee long-term sickness absence: A prospective study. J. Occup. Health 2018, 60, 55-63.
[CrossRef]

Ministry of Health, Labour and Welfare. The Brief Job Stress Questionnaire English Version. Available online:
https://stresscheck.mhlw.go.jp/material.html (accessed on 18 February 2020).

Kearney, G.D.; Rafferty, A.P.; Hendricks, L.R.; Allen, D.L.; Tutor-Marcom, R. A cross-sectional study of
stressors among farmers in Eastern North Carolina. N. C. Med. . 2014, 75, 384-392. [CrossRef]

McShane, C.J.; Quirk, F; Swinbourne, A. Development and validation of a work stressor scale for Australian
farming families. Aust. J. Rural Health 2016, 24, 238-245. [CrossRef] [PubMed]

Firth, H.M.; Williams, S.M.; Herbison, G.P.; McGee, R.O. Stress in New Zealand farmers. Stress Health 2007,
23, 51-58. [CrossRef]

Nanri, A.; Kimura, Y.; Matsushita, Y.; Ohta, M.; Sato, M.; Mishima, N.; Sasaki, S.; Mizoue, T. Dietary patterns
and depressive symptoms among Japanese men and women. Eur. J. Clin. Nutr. 2010, 64, 832-839. [CrossRef]
[PubMed]

Fushimi, M.; Saito, S.; Shimizu, T. Prevalence of depressive symptoms and related factors in Japanese
employees as measured by the Center for Epidemiologic Studies Depression Scale (CES-D). Community Ment.
Health ]. 2013, 49, 236-242. [CrossRef] [PubMed]

Fujise, N.; Abe, Y.; Fukunaga, R.; Nakagawa, Y.; Nishi, Y.; Koyama, A.; Ikeda, M. Comparisons of prevalence
and related factors of depression in middle-aged adults between urban and rural populations in Japan. J.
Affect. Disord. 2016, 190, 772-776. [CrossRef]

Inaba, A.; Thoits, P.A.; Ueno, K.; Gove, W.R.; Evenson, R.J.; Sloan, M. Depression in the United States and
Japan: Gender, marital status, and SES patterns. Soc. Sci. Med. 2005, 61, 2280-2292. [CrossRef]


http://d-helper.lin.gr.jp/daily/
http://dx.doi.org/10.1080/1059924X.2016.1178611
http://www.ncbi.nlm.nih.gov/pubmed/27081893
http://dx.doi.org/10.1016/S0165-0327(02)00426-3
http://dx.doi.org/10.5172/rsj.2012.22.1.78
https://www.maff.go.jp/j/tokei/census/afc2015/280624.html
https://www.maff.go.jp/j/tokei/kouhyou/sityoson_sansyutu/index.html
http://dx.doi.org/10.1177/014662167700100306
http://dx.doi.org/10.2307/2392498
http://dx.doi.org/10.1539/joh.17-0161-OA
https://stresscheck.mhlw.go.jp/material.html
http://dx.doi.org/10.18043/ncm.75.6.384
http://dx.doi.org/10.1111/ajr.12261
http://www.ncbi.nlm.nih.gov/pubmed/26689163
http://dx.doi.org/10.1002/smi.1119
http://dx.doi.org/10.1038/ejcn.2010.86
http://www.ncbi.nlm.nih.gov/pubmed/20485303
http://dx.doi.org/10.1007/s10597-012-9542-x
http://www.ncbi.nlm.nih.gov/pubmed/23054146
http://dx.doi.org/10.1016/j.jad.2015.11.020
http://dx.doi.org/10.1016/j.socscimed.2005.07.014

Int. |. Environ. Res. Public Health 2020, 17, 2569 12 of 12

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Kaji, T.; Mishima, K.; Kitamura, S.; Enomoto, M.; Nagase, Y.; Li, L.; Kaneita, Y.; Ohida, T.; Nishikawa, T;
Uchiyama, M. Relationship between late-life depression and life stressors: Large-scale cross-sectional study
of a representative sample of the Japanese general population. Psychiatry Clin. Neurosci. 2010, 64, 426—434.
[CrossRef]

Logtein, B. Predictors of mental complaints among Norwegian farmers. Occup. Med. 2016, 66, 332-337.
[CrossRef]

North, S. Negotiating what’s ‘natural’: Persistent domestic gender role inequality in Japan. Soc. Sci. Jpn. J.
2009, 12, 23-44. [CrossRef]

Feng, D.; Ji, L.; Xu, L. Effect of subjective economic status on psychological distress among farmers and
non-farmers of rural China. Aust. J. Rural Health 2015, 23, 215-220. [CrossRef]

Charness, G.; Gneezy, U. Strong evidence for gender differences in risk taking. J. Econ. Behav. Organ. 2012,
83, 50-58. [CrossRef]

Hanklang, S.; Kaewboonchoo, O.; Morioka, L.; Plernpit, S.A. Gender differences in depression symptoms
among rice farmers in Thailand. Asia Pac. |. Public Health 2016, 28, 83-93. [CrossRef] [PubMed]

Khan, N.; Kennedy, A.; Cotton, J.; Brumby, S. A pest to mental health? Exploring the link between exposure
to agrichemicals in farmers and mental health. Int. ]. Environ. Res. Public Health 2019, 16, 1327. [CrossRef]
Kawachi, I.; Berkman, L.F. Social ties and mental health. J. Urban Health 2001, 78, 458-467. [CrossRef]
Amagasa, S.; Fukushima, N.; Kikuchi, H.; Oka, K.; Takamiya, T.; Odagiri, Y.; Inoue, S. Types of social
participation and psychological distress in Japanese older adults: A five-year cohort study. PLoS ONE 2017,
12, e0175392. [CrossRef]

Bullers, S. The mediating role of perceived control in the relationship between social ties and depressive
symptoms. Women Health 2000, 31, 97-116. [CrossRef]

Ministry of Agriculture, Forestry and Fisheries. Nogyoiin Heno Josei No Sankaku (Promotion of Women’s
Participation in Agricultural Committee). Available online: https://www.maff.go.jp/j/keiei/jyosei/joseiiin.html
(accessed on 29 March 2020).

® © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1111/j.1440-1819.2010.02097.x
http://dx.doi.org/10.1093/occmed/kqw019
http://dx.doi.org/10.1093/ssjj/jyp009
http://dx.doi.org/10.1111/ajr.12187
http://dx.doi.org/10.1016/j.jebo.2011.06.007
http://dx.doi.org/10.1177/1010539515620631
http://www.ncbi.nlm.nih.gov/pubmed/26658323
http://dx.doi.org/10.3390/ijerph16081327
http://dx.doi.org/10.1093/jurban/78.3.458
http://dx.doi.org/10.1371/journal.pone.0175392
http://dx.doi.org/10.1300/J013v31n02_05
https://www.maff.go.jp/j/keiei/jyosei/joseiiin.html
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Study Population 
	Measures 
	Depressive Symptoms 
	Job Demands and Job Control 
	Work-Related Worries 
	Social Networks in the Community 

	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

