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Abstract

:

Globally, farmers report high levels of occupational stress. The purpose of this study was to identify and explore factors associated with perceived stress among Canadian farmers. A sequential explanatory mixed-methods design was used. An online cross-sectional national survey of Canadian farmers (n = 1132) was conducted in 2015–2016 to collect data on mental health, demographic, lifestyle, and farming characteristics; stress was measured using the Perceived Stress Scale. A multivariable linear regression model was used to investigate the factors associated with perceived stress score. Qualitative interviews (n = 75) were conducted in 2017–2018 with farmers and agricultural sector workers in Ontario, Canada, to explore the lived experience of stress. The qualitative interview data were analyzed via thematic analysis and then used to explain and provide depth to the quantitative results. Financial stress (highest category—a lot: (B = 2.30; CI: 1.59, 3.00)), woman gender (B = 0.55; CI: 0.12, 0.99), pig farming (B = 1.07; CI: 0.45, 1.69), and perceived lack of support from family (B = 1.18; CI: 0.39, 1.98) and industry (B = 1.15; CI: 0.16–2.14) were positively associated with higher perceived stress scores, as were depression and anxiety (as part of an interaction). Resilience had a small negative association with perceived stress (B = −0.04; CI: −0.06, −0.03). Results from the qualitative analysis showed that the uncertainty around financial stress increased perceived stress. Women farmers described the unique demands and challenges they face that contributed to their overall stress. Results from this study can inform the development of mental health resources and research aimed at decreasing stress among Canadian farmers.
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1. Introduction


There is a wide body of evidence supporting reports that high levels of psychological stress have detrimental impact on mental health, including some evidence among farming populations [1,2]. Chronic stress is reportedly positively associated with depression, anxiety, and suicide [1,3]. Results from the 2005 Canadian National Population Health Survey reported that individuals experiencing high work stress (75th percentile or higher) were 2.35 times more likely (95% CI = 1.54–3.77), compared to those below the 75th percentile, to experience a depressive episode [4].



According to the Fourth European Working Conditions Survey, 32% of agricultural and fishery workers reported that stress negatively impacted their mental and physical health, which was significantly higher than other occupations (22%) [5]. Stress among farmers has also been correlated with increased farm accidents and injury in Australia [6]. Within farming populations in Australia, high stress has been linked with elevated suicide rates [3]. Other studies with farmers in the United States and Australia have reported associations between high stress and withdrawal from community activities or social commitments, decreased self-esteem, physical health problems, increased substance use, and relationship break-downs [1,7].



A recent Canadian study reported that perceived stress was significantly higher among farmers than reported normative data [8]. While research examining what factors impact stress has been conducted among farmers in the United States [9], the United Kingdom [1], Finland [10], and Australia [11], there have been few studies investigating factors associated with perceived stress among Canadian farmers; two of the most recent published Canadian studies were conducted in 1999 [12]. Factors identified to be associated with higher stress in those 1999 studies included market variability, financial pressure, stoicism, weather, and workload [12,13]. Given the association of stress with poor mental and physical health [5], as well as the importance of Canadian agriculture to trade, employment, and economy [14], a current investigation of stress in Canada’s farming population is warranted.



Perceived stress is complex, with a multitude of contributing factors that may not be thoroughly explained through either quantitative or qualitative work alone. Use of mixed-methods approaches to explore perceived stress among farmers allows for a more comprehensive understanding of factors that influence stress than a quantitative or qualitative method alone. Mixed qualitative and quantitative method designs are being used more frequently to address health research questions [15]. Here, we use mixed quantitative and qualitative methods to explore perceived stress among a sample of Canadian farmers. The goal of this study was to identify and explore the factors associated with perceived stress among Canadian farmers.




2. Materials and Methods


2.1. Study Design


A sequential explanatory mixed-methods design [16] was used to achieve the study goal. First, quantitative methods were employed to investigate factors associated with perceived stress among farmers. Second, qualitative methods were used to further explain and deepen understanding of the quantitative model results.




2.2. Quantitative Methods


2.2.1. Survey Recruitment


A national, cross-sectional survey investigating several mental health outcomes among farmers in Canada was conducted between September 2015 and February 2016 [8]. Sample size calculations for prevalence dictated a minimum required sample size of 385 farmers [8]. Perceived stress was measured with the Perceived Stress Scale (PSS) [8]. Demographic, lifestyle, and farming characteristics data were also collected.



The questionnaire was delivered online. National and provincial agricultural organizations were asked to share the survey link to their membership via listservs, emails, and newsletters. The survey was also promoted by these organizations via social media. All self-identified Canadian farmers over the age of 18 years who were able to read and write in English were eligible to participate in the study. Questionnaire data were collected anonymously after obtaining written informed consent. If chosen by the participant, an email address could be provided (separate from questionnaire responses) for entry into a draw for one of three cash incentives ($250).




2.2.2. Survey Participants


A total of 1132 participants completed the online survey. A detailed description of survey participant demographic information has been previously reported [8]. Briefly, the study population was 69.4% men, 34.4% women, and 0.2% gender non-binary, with an average age of 46.6 years (range: 19–88). The majority of participants were married (77.8%) or in a committed relationship (9.9%); 9% of participants were single, 2.2% divorced, 0.7% widowed, and 0.5% described their relationship status as “other”. Farmers from ten provinces were represented in the sample, with participants from Ontario making up 72.5% of the total study population [8]. As previously reported, the average PSS score was 18.9 (out of a possible 24) (standard deviation (SD) = 4.9), which was notably higher than a representative normative sample of 2000 individuals from the United States (women: mean (M) = 13.7; men: M = 12.1) [8].




2.2.3. Data Collection


The Perceived Stress Scale (PSS)


The PSS measured “how unpredictable, uncontrollable, and overloading respondents find their lives” [17]. This 10-item scale is a validated tool that is internally consistent, valid, and reliable [18] and is the most widely used measurement tool to examine stress [18]. Each PSS item was scored on a 5-point Likert scale (0–4) [18]. Scores ranged from 0–40, with higher scores indicating higher perceived stress [18]. The PSS is intended to measure stress at a specific moment in time, but it is not a diagnostic tool; the predictive ability of the PSS to accurately measure an individuals’ perceived stress may decline after 4–8 weeks [18]. Participants were asked to report based on their experiences in the previous month.



If participants had one missing value within the PSS, a mean substitution was used [8]. As consistent with previous literature [19], if a participant had two or more missing values, they were omitted from the analyses.




Other Data Items


Resilience scores were measured using the Connor-Davidson Resilience Scale [20]. This 24-item scale has been validated and used widely to measure resilience among the United States general population [20]. Anxiety and depression were measured using the Hospital Anxiety and Depression Scale [21]. This self-reported screening tool has been deemed valid and reliable, using distinct subscales for depression (“state of loss of interest and diminished pleasure response”) and anxiety (“restless, anxious moods and thoughts”) over the past week [20].



Demographic and farm variables to be included in the model were selected based on previous research [1,22,23] and consultation with our stakeholder working group. Included variables were: farming commodity, farm ownership (yes/no), how rural a farm was (kilometer distance from urban center), marital status (single, married or in a committed relationship, separated, divorced, widowed), and financial stress (none, a little, some, a lot). Lifestyle variables included self-rated health and mental health (poor, good, very good, excellent), past mental illness (yes/no), and perceived supports. A participant’s perceived satisfaction with support from their spouse/romantic partner, family, friends, and industry was self-reported using a Likert scale format. Participants could select that they were “not at all satisfied”, “dissatisfied”, “somewhat satisfied”, “satisfied”, or “very satisfied”. These data items were dichotomized into two groups: “satisfied” (which included those who selected “somewhat satisfied”, “satisfied”, or “very satisfied”) and “dissatisfied” (which included those who selected “not at all satisfied” or “dissatisfied”).





2.2.4. Survey Analysis


The outcome variable of interest was the perceived stress score, measured using the PSS. To examine the factors associated with perceived stress, a multivariable linear regression model was built using STATA 15© (Stata Corp LLC, College Station, TX, USA). Guided by previous research and a causal diagram, factors of interest were identified a priori, and data were drawn from the national survey data. Independent variables of interest were examined for collinearity using Spearman’s rank correlation coefficient [24]. A correlation of >0.80 was considered highly collinear. If two variables were highly collinear, the variable determined to be most consistent with the current research knowledge [25] and with the most complete data was used in the analysis, while the other variable was removed [24]. Continuous independent variables of interest were examined graphically using a Locally Weighted Scatterplot Smoothing (Lowess) curve for linearity with the dependent variable [24]. A hypothesis testing approach was used to build the multivariable model. First, a series of unconditional univariable linear regression analyses were conducted using a liberal p-value (p < 0.20) to identify independent variables to be considered in the main effects model [24]. Next, the multivariable model was built by iteratively considering independent variables in the model and comparing full and reduced models using partial F-tests [24]. Additionally, pair-wise interactions for all the independent variables in the main effects model were created and tested for significance. Previous research has established a clear relationship between mental health outcomes (including stress) and gender and age [26,27,28]. Based on this previous work, we considered both age and gender confounding variables, and as such they were both included in the final model regardless of statistical significance. The fit of the final multivariable model was examined using several graphical techniques, including scatterplots to assess Cook’s Distance, DFITS (difference in fits), leverage, and outliers [24]. If any of these tests suggested an observation was significantly influencing the model, it was examined for accuracy (e.g., data entry error). If data were accurate and plausible, the observation remained in the model. Model assumptions were examined using the Cook-Weisberg test for heteroskedasticity and the Shapiro-Wilk W test for normal data [24]. If data were not normally distributed, appropriate transformations would be assessed for best model fit. Statistical significance was assessed using p < 0.05 unless otherwise specified. Based on the results of the model, qualitative data were analyzed to provide context and depth to any identified risk and/or protective factors associated with PSS score.





2.3. Qualitative Methods


2.3.1. Interview Recruitment


The qualitative data pertaining to stress in this study arose from a larger farmer mental health project involving semi-structured in-depth qualitative interviews [29] with farmers and people who work with farmers (e.g., agricultural bankers, crop advisors, agricultural insurance providers). Participants who were not themselves farmers but worked with farmers in their daily roles were identified by the community (farmers) as key informants to interview around the stresses they see in the farmers that they worked with. Based on this community recommendation, their perspectives were included. Potential participants were sent a recruitment poster via email through our agricultural stakeholder working group (which included farmers across commodities and other agricultural industry members). The first 75 eligible participants to contact the research team were interviewed. Interviews were conducted from July 2017–May 2018. Farmers located within 200 km of the University of Guelph (located in southwestern Ontario, Canada) were interviewed in person, at a location of their choosing. Those located >200 km from the University of Guelph were interviewed via telephone. Topics of discussion related to the present study included farming stresses and their mental health impacts; personal well-being; and resilience. Interviews lasted 45–75 min each and were audio-recorded and professionally transcribed. Transcriptions were checked against the audio recordings for accuracy by the research team. A short demographic survey was completed by the participant before the interview.




2.3.2. Interview Participants


Seventy-five participants completed an in-depth interview. The demographic survey was completed by 74 of the 75 participants. Participants ranged from 25–78 years of age; 37 were men (50%) and 37 women (50%). Self-reported employment included farmers (51/74; 69%), agricultural industry staff (14/74; 19%), veterinarians (6/74; 8.1%), and one participant (1.4%) each from agricultural government, academia, and journalism. Most interviews were completed in person (65/75; 86.7%), and ten interviews (13.3%) were conducted over the phone.




2.3.3. Interview Data Analysis


To provide depth and context to the quantitative results, we analyzed the qualitative interview data to explore farmers’ stress and the factors associated with stress. Thematic analysis, as described by Braun and Clarke (2006), was conducted collaboratively by three authors (B.H., A.S., A.J.B.). Quirkos© (Quirkos, Edinborough, UK) data analysis software was used to facilitate the analysis [30]. Analysis involved using a combination of data-driven (inductive) and deductive approaches [31,32] and included the following steps: (a) familiarization with transcripts; (b) open-coding (i.e., freely coding without use of a codebook) of full transcripts in sections [30,32,33]; (c) production of a codebook outlining codes, their meanings, and exemplar quotations [30,33]; (d) coding all transcripts with the codebook [30,33]; (e) grouping codes to produce themes [30,31,32]; (f) reviewing and refining themes (including checking for supporting and disconfirming evidence) [34]; and (g) naming and defining of themes [30]. Verbatim explanatory quotes were selected to provide depth and context around how factors related to farming may impact a farmer’s level of perceived stress. Data reliability and authenticity techniques included using a collaborative approach to data analysis, a detailed audit trail, and a rich, detailed description of the results [35]. The collaborative approach included having multiple coders on each transcript, along with the member-checking of codes and quotes by members of the farmer community. The audit trail included detailed notes on the analysis process by the coders, including individual notes, analysis meeting notes, and member-checking meeting notes.






3. Results


3.1. Multivariable Linear Regression Model Results


Results from the final multivariable model of perceived stress score are displayed in Table 1. The adjusted R-squared for this model was 0.644. Participants who were experiencing financial stress scored higher on the PSS compared to participants who reported no financial stress. As financial stress scores increased from “a little” (0.779 points higher) to “some” (1.004 points higher) to “a lot” (2.300 points higher), the magnitude of the association with perceived stress score increased. Participants who identified as women scored 0.554 points higher than men on the PSS. Participants who farmed pigs scored significantly higher than all other commodities on the PSS. Participants who reported being dissatisfied with the support they received from their family and from their industry were more likely to report higher PSS compared to participants who reported being satisfied with these supports. For each 1-point increase in resilience score, the PSS score significantly decreased by 0.044 points. There was a significant interaction between anxiety and depression, such that the association of anxiety score with PSS depended on the depression score (and vice versa). Regardless of depression score, PSS increased with increasing anxiety scores. This increase in PSS was more pronounced with each increase in anxiety score. Similarly, regardless of anxiety score, PSS increased with increasing depression scores, and this increase in PSS was more pronounced with higher anxiety scores. The relationships of anxiety and depression to PSS score are shown graphically in Figure 1.



Model diagnostics confirmed that our model fit the data. Using the standardized residuals from the model, the results of the Cook-Weisberg test for heteroskedasticity revealed that the model was homoscedastic (p = 0.773), and the Shapiro-Wilk W test for normal data indicated that the data were normal (p = 0.20).




3.2. Qualitative Results


Seventy-four participants completed a pre-interview demographic form. Participants included 37 women (50%) and 37 men (50%). Self-reported employment of the participants included farmers (51/74; 69%), agricultural industry staff (14/74; 19%), veterinarians (6/74; 8.1%), agricultural government representatives (1/74; 1.4%), agricultural academics (1/74; 1.4%), and agricultural journalists (1/74; 1.4%). The ages of the participants ranged from 25–78 years. Sixty-five interviews were done in person, and 10 were done via telephone. In this section, we present the qualitative results that provide additional context and meaning to the variables found to be associated with perceived stress score in the multivariable model.



3.2.1. Negative Impact of Financial Stress on Perceived Stress


Consistent with the model presented in Table 1, financial stress was described by participants as “a major uncertainty” and a concern related to farming that impacted their overall stress. As one participant explained,




“…with us, our stress was almost all based on the financial struggles we were in. So we knew if we could get things turned around, we would all feel better… but there was nothing we could do at that time to make that happen.”





Participants described financial stress in a number of different ways, with many conveying a high degree of severity. For example, one person explained that they “have one shot each year to make money”, and another said that “nowadays, farming is tantamount to taking a vow of poverty”. For many, there was a bleak outlook for farm finances, and this added to their overall stress. As one participant shared,




“Where is it going to stop? When is the price of the land going to stop [increasing] if everything else doesn’t go up, you know? Cost of living goes up, but we don’t get more for our crops or now for our eggs, or if anything, well, they want those prices to go down. Well, how can the prices of the food that we’re producing go down, and we’re not getting paid any more for it, but everything else for us has gone up? How are we supposed to make a living with that, you know? And it’s just really hard to deal with all that. It’s just really, really hard, disheartening... It’s a lot of pressure, a lot of pressure.”





Financial stress ranged from concerns regarding day-to-day expenses around “losing just one animal”, along with “costs of medication, and time, and vet bills”, to managing the stress of large amounts of debt required to run a farm and having “everything riding” on the farm’s financial success. For example, one participant described “…the debt load that they have, you can’t afford to make even small mistakes ‘cause there’s such a fine line between profitability and losing money”.



Livestock farmers explained how financial stress stemmed from the fact that raising livestock required financial flexibility because “animals are not widgets”, but this reality was incongruent with the inflexible “uniformity of production” required to “keep above those margins of profit”. Furthermore, many participants described how underlying financial stress increased the stress associated with making important decisions for animal health. This was a complicated construct, which one participant described as follows:




“[There’s] what market demands force you into and what you know is right, and trying to do the best job you can for the animals you’re working with, but also being realistic about what you have to do to just make it work [financially].”





Overall, many participants described that financial stress was “a constant” in most farmers’ lives and that it was a major contributor to their overall perceived stress; sometimes even when they were not consciously aware of it, it slowly diminished their mental health. As one farmer described,




“The thing with the financial stress and the producer’s health is that they don’t even understand how it’s slowly ratcheting up their stress level and how that almost clouds, it almost carried forward with them.”






3.2.2. Relationship between Gender and Perceived Stress


Consistent with the multivariable model findings, women participants in the interviews described how being a woman farmer added to their overall stress. Women participants described the stress associated with “still feel[ing] like I’m a woman in a man’s world” and needing to work harder to establish themselves as the “actual farmer” versus the traditional label of “just the farm wife”. For example, some women described experiencing stress in having their identity as a “farmer” challenged, with several participants describing instances when someone (e.g., agronomist, salesperson) would come to the farm and immediately dismiss them by asking for “the farmer”. Additionally, participating women described stress (stemming from other feelings like frustration or anger) when trying to join industry groups or meetings and feeling dismissed or undervalued by agricultural community members.



Women participants also described stress stemming from bearing the load of multiple roles, like the “the stress of being a mom and a farmer”. These participants described having all the usual stress and stressors associated with being a farmer, but having the additional pressure and responsibility of childcare, child rearing, and household management loaded on top of their farming duties. For instance, one participant explained, “I deal with all the house stuff as well as the farm stuff. That’s also part of my job”. The necessity of needing to “balance everything” was an added stress for many participants who were mothers. For example,




“For me as a mom, it’s really balancing everything. The children, all of their activities, [farm] chores. Especially—we rent three other farms. So the animals are at different locations, so dragging the kids with me when it’s −30 °C or whatever, right? And especially when they [the children] were smaller, it was quite an ambitious task.”





One participant described this increased workload and the associated stress as follows:




“I said [to farmer husband], do you know their [children’s] shoe sizes? Do you know what size clothes they’re wearing? Do you know those numbers? My head can only hold so much, right? But now, yeah, I still have to know all those numbers and now I know the barn numbers, the field numbers.”





Participating women often discussed the burden of the additional roles they bore as part of being “mom” or “the wife”, and while those roles were often welcomed, they were not without struggle. For example, one woman participant described taking on a central role of worry in relation to the people on the farm:




“I think, as a mom, a wife, you worry about your other family members. Are they too tired, are they too stressed, are they getting enough rest that they’re awake and aware of everything that’s happening around them, because accidents can happen so quickly on a farm.”





Other women explained needing to be the “rock” for the family and that there was stress from needing to constantly fill that role and be “the cheerleader” for everyone in the family and on the farm. For example,




“…my children see that mom’s down. Wow, ‘it’s bad when mum is struggling’. And they can see me struggling, and I have an open relationship [with them], we all do with each other, and so they see it and then it sort of rocked their whole world because, yeah, our families dynamics, that hasn’t been a part of them before.”





Overall, the qualitative results support the quantitative results related to gender. Women participants described additional stressors and stresses that arose from traditional gender roles and their need to find a rightful place in agriculture.




3.2.3. Relationship between Perceived Industry Peer Support and Perceived Stress


Results from the multivariable model showed that there was a positive association between a lack of perceived support from the industry and perceived stress. Within the qualitative analysis, while many participants spoke favorably about being part of the agricultural industry and the support they felt (e.g., that farmers are “very neighborly and have a very good social network”), they also described considerable stress associated with living in a small community where “everyone knows everyone’s business” and where farmers perceive a societal expectation that they are “not supposed to show any weakness”. One farmer explained,




“And I think the other problem with stress is farmers don’t want to show weakness because we have to interact with the community and so—And I think I’ve seen it myself that if word gets out that you’re having financial stress on a farm, then your suppliers don’t want to deal with you as much, your bankers start to pull back, and so you get this kind of isolation going on.”





Given these community dynamics and perceived (agri)cultural expectations, some participants also described how much of their stress came from “the overwhelming stress” of “continuously comparing” themselves to other farmers and from farmer-to-farmer competitiveness. It was common for participants to describe a sense of constantly “being watched” by members of the agricultural community, which intensified their stress and decision-making for fear of “being judged”. One participant explained that “what farmers are doing is they’re fighting [other] farmers, and so they’re always competing against each other in a race to the bottom”. Another participant explained,




“Farmers are in this weird situation that, yeah, they’ve got their next door neighbor they’ve known their whole life, and that’s a person they can trust, but on the other hand they don’t want to show weakness because that is actually another competitor in the marketplace, and so if they show weakness there, well then, they’ll use that to their advantage to maybe take over your farm.”






3.2.4. Relationship between Perceived Support from Family and Perceived Stress


Dissatisfaction with perceived support from family was positively associated with perceived stress score in the multivariable model and was a common theme in the qualitative analysis. A lack of support from family was often discussed in terms of succession planning. Succession planning was described as “one of the biggest stresses out there” and intensified participants’ overall level of perceived stress. Stories of family conflict and/or complete breakdown around succession planning and the (lack of) transition of farm ownership and control to younger generations were common. As one farmer explained,




“There’s so many farmers that hold on to everything pretty tight until right ‘til the end, and their sons mostly never really get a chance to own anything until it’s almost too late, and then maybe dad dies and plans aren’t made, and next thing you know, they lose that farm…”





Separate from succession planning, participants also discussed the complexity of working directly with family, who they are with “day in and day out”, “twenty-four/seven”. While many participants explained that working with family “can be a very positive thing”, there can also “be a lot of animosity with family”. Many participants described how working with family can increase overall stress because “there is no escape valve” for stress when “you live with these same people [that you work with] day in and day out”. For example, one participant explained,




“Family dynamics gets into the way as well, because often time you’re working with your brother, and no matter if you’re a farmer or whoever—you don’t always get along with your brothers or your sisters. Or if you’re working close with your dad that can be stressful too because you may be of similar personality, and clash. And yeah, there’s the whole personal interaction of people and it’s not like you’re just going to work and you get to say goodbye at 5:00, right? You live with these people and they’re there around the clock, so it can be stressful and it can be very stressful.”





In several instances, the extent of the familial farming stress led to the splitting of farms. For example, one respondent commented, “we hated farming with family, but now we don’t do that, so that was a huge stress that we just got rid of ‘cause that was awful”.



When participants described a lack of support from family, stemming from issues with succession planning or interpersonal dynamics, it was often described as having a compounding effect on their stress overall.




3.2.5. Positive Impact of Resilience on Perceived Stress


While we did not ask participants to define resilience, participants described their resilience in many ways. Some referred to a forced resilience or stoicism from the societal expectation that farmers are innately “supposed to be strong, and resilient, and suck it up, and ride through anything, and be salt of the earth”. Other participants described the work that goes into remaining resilient by leaning on family members and “venting” about their stress in order to “alleviate it and remain resilient”. Some participants said that they had “a very strong bond with the land” or their animals and that taking time to “connect with the land and their farms” helped them to build resilience against stress. One participant described how this “bond with the land” actually allowed them to “become aware of [their] own stress”. Furthermore, many participants discussed coping strategies around “creating boundaries” to distance themselves from the farm while they are “off duty”, even while remaining on the farm, as a way to build resilience and manage stress.



Finally, many participants felt a strong sense of “meaning and purpose” on their farms, bringing them “fulfillment”, and described that, in times of high stress, reflecting on this purpose helped them draw upon their resilience. One participant commented, “we take a lot of pride in the fact that we feed people. That it’s work that you feel is meaningful”. In support of the multivariable model results, participants described that drawing on their resilience skills (through myriad ways) served to decrease their overall stress.






4. Discussion


This study used a sequential explanatory mixed-methods approach to explore the factors associated with perceived stress among Canadian farmers. Results of the multivariable model indicated that financial stress at any level (“a little”, “some”, or “a lot”), pig farming, gender, and dissatisfaction with perceived family and industry supports was positively associated with participants’ perceived stress scores. There was a negative association between resilience scores and perceived stress scores, and participants’ depression and anxiety scores had a significant modifying effect on PSS scores.



It is worth noting that while the model findings were statistically significant, with the exception of financial stress, the effect sizes were generally small in magnitude (with model coefficients ranging from 0.02 to 1.2, or 0.05% to 3%, of the 40-point PSS). The subsequent qualitative analysis explored perceived stress more in depth, which supported the model findings and provided insights into the complexity of the factors that were not possible to capture within the survey.



The significant association found between financial stress and perceived stress is consistent with previous studies. In India, agricultural drought resulted in an economic collapse, which was strongly associated with greater financial strain and psychological stress [36]. A 2003 study conducted in the United States reported that, among farmers, financial stress and economic hardship were significantly associated with increased stress [37]. Additionally, a qualitative analysis conducted among Australian farmers identified financial pressure as a dominant source of increased stress [38]. In the present study, there was a dose-response relationship between financial stress and PSS; with increased levels of financial stress associated with increased PSS scores. The qualitative analysis within our study explored financial stress in depth; financial stress was found to be inherently tied up with numerous other factors, each of which also contributed to overall stress. For example, financial stress itself was related to the uncertainties of farming overall as well as with the perceived support that farmers reported as receiving from their industry. To illustrate this point, the competitiveness within the industry/agricultural community described in the qualitative analysis often revolved around financial competition, which in turn had a compounding effect, increasing perceived stress among participants. By way of another example, issues related to succession planning were described by interview participants as being related to feelings of lack of family support, but also had implications for financial stress, compounding participants’ overall perceived stress. These complexities of “financial stress” may be difficult to accurately capture within a quantitative survey alone, highlighting the usefulness of the qualitative exploration of factors impacting financial stress among farmers.



Within the multivariable model, pig farming was the only commodity significantly associated with higher scores on the PSS, when controlling for all other variables in the model. Previous research conducted in Canada has reported that livestock farmers scored significantly higher on chronic stress as compared to crop farmers [39]; however, commodity specific analyses were not conducted. The data for this study came from a cross-sectional survey that took place at a time when Canada’s pork industry had just experienced a Porcine Epidemic Diarrhea (PED) virus outbreak. The Ontario Ministry of Agriculture and Rural Affairs reported that the last case of PED was reported on 14 July 14 2015 [40]. It may be that the stresses associated with PED (e.g., financial loss [41] and animal loss [42]) impacted the overall perceived stress score for pig farms. We did not observe differences in perceived stress by commodity in the qualitative analysis, though the study was not designed or intended for that purpose.



Women scored higher on the PSS compared to men. This finding is consistent with a previous Canadian study that examined the differences in the level of stress between farmers and non-farmers [39]. In that study, within the farming group, women scored significantly higher on stress compared to men; within the non-farming group, there was no difference between genders. Other studies have not reported significant differences in levels of stress by gender among farmers, though much of the focus of the literature in high-income countries is on men [13]. One study in the United States reported that while men and women farmers experienced stress differently, particularly around childcare, where women reported inadequate childcare as more stressful than men, these findings were not statistically significant [43]. Another study, conducted in 2012 in Australia, also reported no statistically significant differences in levels of psychological stress among farming men and women [44]. Nevertheless, in our qualitative analysis, women provided descriptions of unique factors associated with increased stressed due to being a woman farmer. Some of these qualitative descriptions were directly reflective of other aspects of the model results, including a perceived lack of support from their industry and families, in terms of feeling “left out” at industry meetings and under-supported by family in terms of division of household duties. Women participants also described feelings of overwhelm from intensely gendered workloads, making them responsible for many household as well as farm duties, which contributed to their overall stress. Additionally, there was increased stress that women farmers associated with constantly “fighting” for their place “as a farmer” within the broader agricultural community. This struggle included advocating for roles within their industry organizations, for example, and contributed to increased stress described by women participants. Previous research has established that women who enter careers that have been traditionally male dominated leave those jobs quickly and more frequently than women who take on traditionally female-dominated roles [45]. One grounded-theory analysis in South Africa reported that women experienced inadequate accommodations from workplaces, making traditionally male-dominated careers inaccessible to many women [46]. Similar to the results of our study, accommodations around work– life balance, physical demands, and gendered discrimination were described by women in that study as important factors that impacted their stress and their decisions to leave their jobs [46]. According to the latest available data (2016), approximately 28% of farms in Canada are led by women [47]. While the number of farmers in Canada is decreasing overall [48], finding ways to incorporate accommodations that will encourage women farmers to enter farming, feel they rightly belong, and thus remain in this occupation are important. Stress management and well-being interventions targeted towards women farmers could also be a useful avenue to explore.



Previous research has established positive association between an individual’s level of stress and the onset of depression and anxiety [49]; therefore, the results observed here with respect to anxiety and depression were expected and consistent with previous research [49]. More specifically, the significant interaction in our model was additive, meaning that higher anxiety and depression scores exacerbated the magnitude of the PSS score among participants. Similarly, a study with farmers in the United States reported that higher levels of stress were associated with increased depression [36].



Beyond the factors identified in the model results, the qualitative analysis also allowed for an in-depth exploration of additional factors that impact perceived stress among Canadian farmers, though reporting them here is beyond the scope of this article. The qualitative analysis also provided the opportunity to explore factors that may contribute to the unidentified variability within the quantitative data by disentangling complex constructs, like financial stress. Using the sequential explanatory design allowed for a more comprehensive understanding of how the cultural context of farming permeates constructs such as financial strain and gender. Further use of mixed methods in the investigation of complex constructs like farmer stress and mental health is recommended.



Limitations


Due to the cross-sectional design of the survey, we cannot infer any time component for the independent variables. Therefore, it is possible that the independent variables were a result of the outcome, rather than influencing the outcome. Additionally, due to the convenience sampling method used to collect the survey data, we have limited ability to extrapolate these results to a wider population. However, the qualitative analysis that supplements the model results served to provide insights into areas for future investigations of perceived stress among farmers.





5. Conclusions


This study used quantitative and qualitative methods in a mixed-methods approach to provide a comprehensive exploration of factors that impact perceived stress among Canadian farmers. Factors associated with increased perceived stress scores included financial stress, pig farming, woman gender, and dissatisfaction with perceived supports from family and industry, as well a depression and anxiety (in an interaction term). There was a negative association between resilience and increased perceived stress. The results from the qualitative analysis gave support to, provided depth to, and expanded upon, the model findings. The insights into farmer stress provided by this study support the need for, and can help inform, stress management approaches and interventions for farmers (particularly women). The findings can also inform future areas of investigation of farmer stress and mental health by being based in participating farmers’ lived experience.







Author Contributions


Conceptualization, B.N.M.H. and A.J.-B.; Data curation, B.N.M.H. and A.J.-B.; Formal analysis B.N.M.H., A.S. and A.J.-B.; Funding acquisition, A.J.-B.; Investigation, A.J.-B. and B.N.M.H.; Methodology, B.N.M.H., A.S., A.J.-B., T.L.O. and S.L.H.; Project administration, B.N.M.H. and A.J.-B.; Resources, B.N.M.H. and A.J.-B.; Validation, B.N.M.H., A.S., A.J.-B., T.L.O. and S.L.H.; Visualization, B.N.M.H., A.S., A.J.-B., T.L.O. and S.L.H.; Writing—original draft preparation, B.N.M.H.; Writing—review and editing, B.N.M.H., A.S., A.J.-B., T.L.O. and S.L.H. All authors have read and agreed to the published version of the manuscript.




Funding


This work was funded by the Ontario Ministry of Agriculture, Food and Rural Affairs—University of Guelph Partnership—Emergency Management Program, Egg Farmers of Ontario, Ontario Pork, Ontario Sheep Farmers, and the Ontario Federation of Agriculture.




Institutional Review Board Statement


The study methodologies were approved by the University of Guelph Research Ethics Board (qualitative REB:17-02-035; quantitative REB: 15-JN-007), and participants provided informed consent prior to participation. Interview participants were paid a $100 (CAD) honorarium for their involvement. Survey participants were eligible to enter into a draw for one of three ($250.00 CAD) cash prizes.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available in order to protect the participants identity.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Booth, N.J.; Lloyd, K. Stress in farmers. Int. J. Soc. Psychiatry 1999, 46, 67–73. [Google Scholar] [CrossRef] [PubMed]

	



Roy, P.; Tremblay, G.; Robertson, S. Help-seeking among male farmers: Connecting masculinities and mental health. Sociol. Rural. 2014, 54, 460–476. [Google Scholar] [CrossRef]

	



Australian Bureau of Statistics. Suicide: 1994–2004. Available online: https://www.abs.gov.au/ausstats/abs@.nsf/ProductsbyReleaseDate/C3374C4F71C1583ACA25729D0010CF4A?OpenDocument (accessed on 1 March 2020).

	



Wang, J. Work stress as a risk factor for major depressive episode(s). Psychol. Med. 2005, 35, 865–871. [Google Scholar] [CrossRef] [PubMed]

	



Parent-Thirion, A.; Macias, E.; Hurley, J.; Vermevlen, G. Fourth European Working Conditions Survey; European Foundation for the Improvement of Living and Working Conditions: Luxembourg, 2007; Available online: https://www.eurofound.europa.eu/publications/report/2007/working-conditions/fourth-european-working-conditions-survey (accessed on 1 June 2021).

	



Low, J.M.; Griffith, G.R.; Alston, C.L. Australian farm work injuries: Incidence, diversity and personal risk factors. Aust. J. Rural Health 1996, 4, 179–189. [Google Scholar] [CrossRef]

	



Staniford, A.K.; Dollard, M.F.; Guerin, B. Stress and help-seeking for drought-stricken citrus growers in the Riverland of South Australia. Aust. J. Rural Health 2009, 17, 147–154. [Google Scholar] [CrossRef]

	



Jones-Bitton, A.; Best, C.; MacTavish, J.; Fleming, S.; Hoy, S. Stress, anxiety, depression, and resilience in Canadian farmers. Soc. Psychiatry Psychiatr. Epidemiol. 2019, 55, 229–236. [Google Scholar] [CrossRef]

	



Walker, L.S.; Walker, J.L. Stressors and symptoms predictive of distress in farmers. Fam. Relat. 1987, 36, 374–378. [Google Scholar] [CrossRef]

	



Kallioniemi, M.K.; Simola, A.; Kaseva, J.; Kymäläinen, H.R. Stress and burnout among Finnish dairy farmers. J. Agromedicine 2016, 21, 259–268. [Google Scholar] [CrossRef]

	



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

	



Sutherland, L.A.; Glendinning, T. Farm family coping with stress: The impact of the 1998 ice storm. J. Comp. Fam. Stud. 2008, 39, 527–543. Available online: https://search.proquest.com/docview/232581182/fulltextPDF/53D7B6C719B4330PQ/1?accountid=11233 (accessed on 1 June 2021). [CrossRef]

	



Roy, P.; Tremblay, G.; Robertson, S.; Houle, J. “Do it All by Myself”: A salutogenic approach of masculine health practice among farming men coping with stress. Am. J. Men’s Health 2017, 11, 1536–1546. [Google Scholar] [CrossRef]

	



Government of Canada. An Overview of the Canadian Agriculture and Agri-Food System 2017—Agriculture and Agri-Food Canada (AAFC). 2017. Available online: http://www.agr.gc.ca/eng/canadian-agri-food-sector/an-overview-of-the-canadian-agriculture-and-agri-food-system-2017/?id=1510326669269 (accessed on 14 May 2020).

	



Doyle, L.; Brady, A.; Byrne, G. An overview of mixed methods research—Revisited. J. Res. Nurs. 2016, 21, 632–635. [Google Scholar] [CrossRef]

	



Ivankova, N.V.; Creswell, J.W.; Stick, S.L. Using Mixed-Methods Sequential Explanatory Design: From Theory to Practice. Field Methods 2006, 18. [Google Scholar] [CrossRef]

	



Cohen, S.; Janicki-Deverts, D. Who’s stressed? Distributions of psychological stress in the United States in probability samples from 1983, 2006, and 2009. J Appl. Soc. Psychol. 2012, 42, 1320–1334. [Google Scholar] [CrossRef]

	



Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 385–396. [Google Scholar] [CrossRef] [PubMed]

	



Bartram, D.; Yadegarfar, G.; Baldwin, D. A cross-sectional study of mental health and well-being and their associations in the UK veterinary profession. Soc. Psychiatry Psychiatr. Epidemiol. 2009, 44, 1075–1085. [Google Scholar] [CrossRef] [PubMed]

	



Connor, K.M.; Davidson, J.R.T. Development of a new resilience scale: The Connor-Davidson Resilience Scale (CD-RISC). Depress. Anxiety 2003, 18, 76–82. [Google Scholar] [CrossRef] [PubMed]

	



Snaith, R.; Zigmond, A. The Hospital Anxiety and Depression Scale with the Irritability-Depression-Anxiety Scale and the Leeds Situational Anxiety Scale Manual; GL Assessment: London, UK, 1994. [Google Scholar]

	



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. [Google Scholar] [CrossRef]

	



Gregoire, A. The mental health of farmers. Occup. Med. 2002, 52, 471–476. [Google Scholar] [CrossRef]

	



Dohoo, I.; Martin, W.; Stryn, H. Methods in Epidemiological Research, 1st ed.; VER Inc.: Charlottetown, PE, Canada, 2012; ISBN 978-0919013735. [Google Scholar]

	



Fedak, K.M.; Bernal, A.; Capshaw, Z.A.; Gross, S. Applying the Bradford Hill criteria in the 21st century: How data integration has changed causal inference in molecular epidemiology. Emerg. Themes Epidemiol. 2015, 12, 14. [Google Scholar] [CrossRef]

	



Rosenfield, S.; Mouzon, D. Gender and Mental Health; Springer: Dordrecht, The Netherlands, 2013. [Google Scholar]

	



Mackenzie, C.S.; Gekoski, W.L.; Knox, V.J. Age, gender, and the underutilization of mental health services: The influence of help-seeking attitudes. Aging Ment. Health 2006, 10, 574–582. [Google Scholar] [CrossRef]

	



Hopman, W.M.; Harrison, M.; Coo, H.; Friedberg, E.; Buchanan, M.; VanDenKerkhof, E.G. Associations between chronic disease, age and physical and mental health status. Chronic Dis. Inj. Can. 2009, 29, 108–116. [Google Scholar] [CrossRef]

	



Adams, W.C. Conducting Semi-Structured Interviews. In Handbook of Practical Program Evaluation, 4th ed.; Newcommer, K., Hatry, H., Wholey, J., Eds.; John Wiley & Sons, Incorporated: Toronto, ON, Canada, 2015; pp. 492–505. ISBN 978-1-118-89360-9. [Google Scholar]

	



Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [Google Scholar] [CrossRef]

	



Fereday, J.; Muir-Cochrane, E. Demonstrating rigor using thematic analysis: A hybrid approach of inductive and deductive coding and theme development. Int. J. Qual. Methods 2006, 5, 80–92. [Google Scholar] [CrossRef]

	



Rivas, C. Coding and analysing qualitative data. In Researching Society and Culture, 3rd ed.; Seale, C., Ed.; SAGE Publications Inc.: Thousand Oaks, CA, USA, 2012; pp. 368–386. [Google Scholar]

	



Macqueen, K.M.; Mclellan, E.; Kay, K.; Milstein, B. Codebook Development for Team-Based Qualitative Analysis. Cult. Anthropol. Methods 1998, 10, 31–36. [Google Scholar] [CrossRef]

	



Booth, A.; Carroll, C.; Ilott, I.; Low, L.; Cooper, K. Desperately seeking dissonance: Identifying the disconfirming case in qualitative evidence synthesis. Qual. Health Res. 2013, 23, 126–141. [Google Scholar] [CrossRef] [PubMed]

	



Green, J.; Thorogood, N. Qualitative Methods for Health Research, 2nd ed.; SAGE Publications: Los Angeles, CA, USA, 2018. [Google Scholar]

	



Jeromi, P.D. Farmers’ indebtedness and suicides: Impact of agricultural trade liberalization in Kerala. Econ. Political Wkly. 2007, 42, 3241–3247. [Google Scholar]

	



Meyer, K.; Lobao, L. Economic hardship, religion and mental health during the midwestern farm crisis. J. Rural Stud. 2003, 19, 139–155. [Google Scholar] [CrossRef]

	



Fennell, K.M.; Jarrett, C.E.; Kettler, L.J.; Dollman, J.; Turnbull, D.A. “Watching the bank balance build up then blow away and the rain clouds do the same”: A thematic analysis of South Australian farmers’ sources of stress during drought. J. Rural Stud. 2016, 46, 102–110. [Google Scholar] [CrossRef]

	



Walker, J.L.; Walker, J.S. Self-reported stress symptoms in farmers. J. Clin. Psychol. 1988, 44, 11–16. Available online: https://journals.scholarsportal.info/pdf/00219762/v44i0001/10_sssif.xml (accessed on 1 June 2021). [CrossRef]

	



Porcine Epidemic Diarrhea (PED). Ontario Ministry of Agriculture, Food and Rural Affairs. 2020. Available online: http://www.omafra.gov.on.ca/english/food/inspection/ahw/PED-advisory.html (accessed on 11 March 2020).

	



Weng, L.; Weersink, A.; Poljak, Z.; de Lange, K.; von Massow, M. An economic evaluation of intervention strategies for Porcine Epidemic Diarrhea (PED). Prev. Vet. Med. 2016, 134, 58–68. [Google Scholar] [CrossRef] [PubMed]

	



O’Sullivan, T. Ontario Pork Research Final Report. 2019. Available online: https://www.ontariopork.on.ca/Portals/0/Docs/Research/Research/Ontario%20Pork%20Research%20Final%20report%20_14-007%20OSullivan.pdf?ver=2019-05-28-150720-880 (accessed on 7 May 2020).

	



Freeman, S.A.; Schwab, C.V.; Jiang, Q. Quantifying stressors among Iowa farmers. J. Agric. Saf. Health 2008, 14, 431–439. [Google Scholar] [CrossRef] [PubMed]

	



Gunn, K.M.; Kettler, L.J.; Skaczkowski, G.L.A.; Turnbull, D.A. Farmers’ stress and coping in a time of drought. Rural Remote Health 2012, 12, 2071. [Google Scholar] [PubMed]

	



Prescott, J.; Bogg, J. Career attitudes of men and women working in the computer games industry. Eludamos 2011, 5, 7–28. [Google Scholar]

	



Martin, P.; Barnard, A. The experience of women in male-dominated occupations: A constructivist grounded theory inquiry. SA J. Ind. Psychol. 2013. [Google Scholar] [CrossRef]

	



Statistics Canada. Table 32-10-0441-01 Farm Operators Classified by Number of Operators per Farm and Sex. 2019. Available online: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3210044101&pickMembers%5B0%5D=1.1&pickMembers%5B1%5D=3.2 (accessed on 18 June 2019).

	



Statistics Canada. Total Number of Farms and Farm Operators. 2019. Available online: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3210044001 (accessed on 18 June 2019).

	



Esch, T.; Stefano, G.B.; Fricchione, G.L.; Benson, H. The role of stress in neurodegenerative diseases and mental disorders. Neuroendocrinol. Lett. 2002, 23, 199–208. [Google Scholar] [PubMed]








[image: Ijerph 18 07366 g001 550] 





Figure 1. Predicted effects of the Hospital Anxiety and Depression Scale (HADS) anxiety score on Perceived Stress Scale Scheme 1. Note: Depression scores, according to the Hospital Anxiety and Depression Scale cutoffs, are as follows: 0 = no caseness, 7 = mild caseness, 14 = moderate caseness, and 21 = severe caseness. 
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Table 1. Results of a multivariable linear regression model of Perceived Stress Scale score and associations with age, gender, financial stress, satisfaction with family and industry support, resilience, depression, and anxiety scores among 914 Canadian farmers (2015–2016).






Table 1. Results of a multivariable linear regression model of Perceived Stress Scale score and associations with age, gender, financial stress, satisfaction with family and industry support, resilience, depression, and anxiety scores among 914 Canadian farmers (2015–2016).











	
	Coefficient 1
	95% Confidence Interval
	p-Value





	Age 2 (years)
	−0.012
	−0.027, 0.003
	0.117



	Gender (ref: men)
	0.554
	0.118, 0.990
	0.013



	Financial Stress (ref: none)
	
	
	



	A little
	0.779
	0.127, 1.431
	0.019



	Some
	1.004
	0.353, 1.657
	0.003



	A lot
	2.300
	1.590, 3.004
	<0.001



	Dissatisfied with family support (ref: satisfied)
	1.183
	0.389, 1.977
	0.004



	Dissatisfied with industry support (ref: satisfied)
	1.148
	0.156, 2.140
	0.023



	Farms Pigs
	1.065
	0.446, 1.685
	0.001



	Resilience Score
	−0.044
	−0.061, −0.027
	<0.001



	DepressionXAnxiety Interaction 3
	−0.017
	−0.027, −0.007
	0.001



	Depression Score
	0.445
	0.322, 0.567
	<0.001



	Anxiety Score
	0.514
	0.424, 0.604
	<0.001







Note: 1 A coefficient = 1 represents a 1-point change in the PSS scale (out of a possible 40) 2 Age and gender were considered potential confounding variables and were forced into the model regardless of significance. 3 The interaction between depression score and anxiety score and how it is associated with perceived stress is reported visually in Figure 1. Variables excluded from the final model include farm ownership, how rural a farm was (kilometer distance from urban center), self-rated health and mental health, past mental illness, and perceived satisfaction with support from their spouse/romantic partner and friends.
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