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Abstract

Imperial County, California, is a high-need, medically underserved area that has some of the worst 

overall health outcomes of all California counties. Given this and the high depression and anxiety 

rates in agricultural occupations, Imperial County farmers and ranchers may be at an increased 

risk of stress and poor mental health outcomes. An exploratory mixed methods assessment was 

used to collect information from 24 farmers and ranchers in Imperial County. Survey topics 

included questions about farm or ranch operations, farm-related stress, mental health, community 

support, and health behaviors. The results indicate that most respondents perceive unpredictable 

factors, such as government regulations, as the most impactful stressors related to their farm or 

ranch operations. Additionally, depression symptomatology scores were positively correlated with 

respondents’ ability to obtain credit. Efforts to understand farm-related stress and how community 

support can help Imperial County farmers and ranchers mediate adverse physical and mental 

health effects through formal and informal networks are considered.
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In 2018, almost $50 billion was generated by California agriculture, which included two-

thirds of the country’s fruits and nuts and one-third of the country’s vegetables (CDFA, 

2018). The scale of California’s agricultural production is often overshadowed by the state’s 

entire economy, as California has one of the largest economies globally. Specifically, this 

can translate to little recognition or understanding of the physical and emotional demands 

associated with agriculture production because the perceived role of farmers and ranchers 

is minimized by the state’s entire economy. Efforts to reduce work-related stress and 
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mental health issues among farmers is a priority for occupational health and safety agencies 

interested in risk management and reduction.

In 2016, farming, forestry, and fishing occupations ranked fourth in suicides, with a reported 

suicide rate of 31.4 per 100,000 males (Peterson et al., 2020). Studies have reported 

an increased prevalence of depression among farmers compared to other labor-intensive 

occupations (Scarth et al., 2000; Stallones et al., 1995; Butterworth et al., 2009), with 

depression associated with an increased risk of suicidality (Butterworth et al., 2009; Chesney 

et al., 2014). Factors proposed to account for this risk include access to firearms, financial 

difficulties, a sense of personal failure with the loss of a family farm, a functional attitude 

toward death, increased psychiatric morbidity, personality factors, isolation, lack of social 

support, lack of personal meaning in life, and high levels of occupational stress (Judd et 

al., 2006). A high-demand work environment and unpredictable factors can compound farm-

related stress, strain, mental health, and depression (Lunner Kolstrup et al., 2013; Gregoire, 

2004). Previous studies have demonstrated that stressors have been found to contribute 

to poor health outcomes and injuries (Schneiderman et al., 2005; Thu et al., 1997), and 

agricultural, forestry, and fishing workers are at an excessive risk of suicide (Klingelschmidt 

et al., 2018).

Suicide is the ninth leading cause of death in California and the third leading cause of death 

in Imperial County, one of two U.S.-Mexico border counties in California (CDC, 2020; 

Imperial County, 2016). Imperial County is more rural than most areas in California because 

of its extreme summer climate and vast agricultural lands. This region boasts a $2 billion 

agriculture industry with over 100 different commodities grown year-round (IVEDC, 2019). 

The U.S. Health Resources and Services Administration has identified Imperial County as 

a high-need, medically underserved geographic area (DHHS, 2019). Imperial County has 

the highest poverty rate of all California counties (28% living in poverty), a tuberculosis 

rate more than triple the statewide rate, the highest child asthma hospitalization rate, and a 

high percentage of obesity compared to California as a whole (Imperial County, 2016). Most 

recently, public health data indicate that Imperial County has the highest per capita rate of 

COVID-19 cases in the state, with one in four testing positive for the virus (Cavanaugh and 

Finn, 2020).

Additionally, many farmers and ranchers in Imperial County depend on workers who 

commute daily from Mexicali, the capital of Baja California, Mexico (Martin, 2001). Border 

closures as a response to COVID-19 and continued immigration concerns on a national level 

could mean a lack of skilled, affordable labor for Imperial County farmers and ranchers, 

thus increasing farm-related stress. Farm-related stress may be more pronounced in rural 

areas that have overall poor public health outcomes and limited access to healthcare. Studies 

have shown that strengthening factors such as transportation, faith, education, and businesses 

within rural communities can improve health and well-being (NAP, 2018). Furthermore, 

studies have shown that community support networks may have a meaningful impact on 

suicide prevention efforts (Fountoukalis et al., 2010; Cooper et al., 2006).
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Purpose of Study

Despite the known mental health risks that agricultural communities experience, the farm-

related stressors specific to farmers and ranchers in a U.S.-Mexico border county that 

has the highest concentration of Hispanic/Latino populations of all California counties are 

relatively unknown. In this study, an exploratory assessment, triangulated with quantitative 

and qualitative data applying the stress and coping theory, was used to assess: (1) how 

Imperial County farmers and ranchers experience stress and other mental health issues, and 

(2) how those issues are managed in a medically underserved area. Stress theory contends 

that stressors prompt individual efforts to cope with the emotional and behavioral reactions 

triggered by those stressors (Lazarus and Folkman, 1984; Thoits, 1995). We describe the 

levels of stress and depression among Imperial County farmers and ranchers, and the role 

that community support networks play in their lives. We hope the results provide preliminary 

data to inform the development of responsive outreach and intervention strategies specific to 

this border-serving farm community.

Materials and Methods

For this exploratory assessment, we sought participation from farmers and ranchers in 

Imperial County who were at least 18 years old. A southwest university institutional 

review board approved the study instrument and procedures. Data collection involved a 

tiered approach. First, the identified farmers and ranchers were asked to complete a survey 

on farm-related stress using Qualtrics online survey software. Second, participants who 

completed the online survey and indicated a willingness to share their perceptions related 

to farm-related stress and coping strategies through a key informant interview were asked 

to provide their contact information. We offered a $20 gift card for participants’ time spent 

in the key informant interview. Unfortunately, COVID-19 greatly affected Imperial County 

farmers and ranchers due to the pandemic’s significant impacts on production, labor, and 

regulations. As such, scheduling a phone or video call was extremely difficult when we 

reached out to these participants individually. However, most of the interested participants 

expressed a willingness to answer the interview questions via a short-answer form. We 

modified the data collection method from a key informant interview to a short-answer form 

to ease accessibility. Only participants who self-selected to participate in the key informant 

interview (turned short-answer form) were given a $20 gift card for their time.

Recruitment Procedure

We initially used a purposeful sampling method to recruit Imperial County farmer and 

rancher participants. In early March 2020, we gave a presentation at the Imperial County 

Farm Bureau and UC Cooperative Extensive office, where we handed out flyers and asked 

those interested to complete the online survey. All recruitment materials were offered in both 

English and Spanish. Due to the COVID-19 pandemic, our recruitment efforts were altered, 

and in-person meetings, expos, and conferences were no longer viable. As a result, all 

further recruitment efforts relied on more passive methods, such as individualized e-mails to 

UC Extension clients, electronic newsletter announcements, phone calls, and social media. 

Additionally, we employed snowballing methods with participants who completed the online 
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survey and indicated an interest in responding to the short-answer form. Our reliance on 

e-mail, agriculture social media, and the snowballing methods of farmers, ranchers, and 

industry stakeholders in passing on the recruitment information compromised our ability to 

accurately calculate a response rate for the online survey. However, a total of 24 farmers 

and ranchers completed the online survey, and seven of those respondents self-selected and 

completed the short-answer form, for a 29% response rate

Instrumentation

Selected items from the Farm Stress Survey (FSS), initially developed by the National 

Institute of Occupational Safety and Health (NIOSH) (CDC, 2017), were used to measure 

the stress experienced by Imperial County farmers and ranchers. The online survey was 

comprised of items related to farm characteristics, social support, mental health, physical 

health, farm and family economics, and known stressors to farmers and ranchers (e.g., 

weather, debt load, government regulations). Sample items included: “How have government 

regulations and policies affected your farm/ranch operation?”, “How would you rate the 

quality of your family or home/living situation?”, and “Is your current financial situation 

the same, worse, or better than it was five years ago?” Mental health items on the FSS 

comprised of the 20 items from the Center for Epidemiologic Studies depression screening 

scale (CES-D) (Radloff, 1977). Sample items included: “During the past week I was 

bothered by things that usually don’t bother me”, “During the past week my sleep was 

restless”, and “During the past week I felt that everything I did was an effort.” Respondents 

indicated how often they experienced each item by selecting: rarely (less than 1 day), some 

(1 to 2 days), occasionally (3 to 4 days), or most (5 to 7 days). Cronbach’s analysis for 

the CES-D scale found excellent reliability (α = 0.84), which is consistent with previous 

research (Hann et al., 1999). The FSS has yet to be field-tested in its entirety (CDC, 2017).

We modified the semi-structured key informant interview for use as a short-answer form 

for participants who completed the online survey and self-selected to participate in the 

interview portion of the study. Eleven open-ended questions were used to collect qualitative 

data. The questions examined coping strategies, use of healthcare, and perceived sources 

of community support. Sample questions included: “What community resources would you 

use to help cope with stress if they were available?” and “Are there things in your life/farm/

ranch operation that cause you stress?”

Data Analysis

Data collected from the online survey were uploaded into SPSS (v. 25) for analysis. Because 

one of the goals of this study was to describe the type and severity of stressors experienced, 

physical functioning, mental health symptoms, and social supports, we used univariate 

analysis to explore the overall characteristics of the sample. To assess differences between 

the level of stress and depression scores, we used bivariate analysis.

Data collected from the short-answer questions were compiled and uploaded into a word 

processing program in which a meta-matrix was constructed to record the extracted 

information from each respondent. Two short-answer responses were translated from 
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Spanish to English verbatim before being uploaded into the meta-matrix. We used a 

qualitative procedure of cross-case analysis to analyze the data. Themes were identified 

that cut across all cases (Krueger and Casey, 2009; Miles and Huberman, 1994). Inter-rater 

reliability between the researchers was 95%.

Results

Data were collected over four months (March to June 2020) from 24 farmers and ranchers 

in Imperial County, California. Most of the respondents were male (n = 20; 83%), and 

four identified as female (17%). The average age of the respondents was 47 years, and 

75% of them were married. Slightly less than half (48%) reported that their farm or ranch 

organization was part of a family farm, and more than half (56.5%) were an owner or 

operator. One respondent did not specify a role on the farm or the type of organization (table 

1). Race and ethnicity were only collected from seven respondents, resulting in missing data 

for 17 respondents. Of the seven respondents, 70% identified as white, 50% identified as 

Hispanic/Latino or Mexican (50%), and one identified as East Indian.

Univariate and Bivariate Analysis

General Health and Well-Being

The respondents perceived their family or home life as slightly above “a little supportive,” 

as indicated by a mean score of 2.29 (on a scale of 1 to 5, with 1 = not at all supportive 

and 5 = extremely supportive) for the item: “How would you rate the quality of your family 

or home/living situation?” In addition, 62.5% of the respondents reported attending religious 

services several days a week during the past year, and 50% reported being “somewhat 

likely” and “very likely” to visit a counselor if they were under severe pressure. Regarding 

the respondents’ current financial situation, 37.5% described it as “about the same” as it 

was five years ago, 25% reported “a little or much worse,” and 37.5% reported “a little or 

much better.” Of the 24 respondents, 54.2% reported being in “good” health. Table 2 lists 

the numbers and percentages of the respondents who reported health concerns.

Stressors

The respondents were asked: “Listed below are a few items that some farmers/ranchers have 

mentioned as causing them stress in managing their farm/ranch operation. Please indicate 

whether each of these items causes you stress on a scale of 1 to 4 (1 = no stress, 2 = slight 

stress, 3 = moderate stress, and 4 = severe stress) in managing your farm operation.” Table 3 

lists the mean, standard deviation (SD), and skewness of the five key stressors. The highest 

perceived stressor was government regulations and policies (mean = 3.42, SD = 0.717), 

which scored almost one point higher than weather, the second-ranked stressor (mean = 

2.67, SD = 0.92), followed by debt load (mean = 2.46, SD = 1.06) and the ability to obtain 

credit (mean = 2.2, SD = 0.932). Having young children on the farm or ranch (mean = 2.13, 

SD = 1.01) was the lowest perceived stressor for the respondents.

The CES-D scale has a cutoff score of 16 points, meaning that a score of 16 or higher 

indicates the presence of symptomatology associated with clinical depression. Possible 

CES-D scores can range from 0 to 60, with higher scores indicating the presence of more 
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symptomatology. Figure 1 shows the relative frequencies of the respondents’ CES-D scores. 

More than half (56.3%) of the respondents had CES-D scores of 16 or greater. The mean 

score was 19.39, and the scores ranged between 3 and 57.

To investigate if there was a statistically significant association between CES-D scores and 

key stressors (e.g., debt load, government regulations), correlations were computed. The 

CES-D scores were skewed (skewness = 1.61), which violated the assumption of normality. 

Thus, the Spearman rho statistic was calculated between CES-D scores and the ability to 

obtain credit: r(24) = 0.56, p = 0.005. The direction of the correlation was positive, which 

means that respondents with higher CES-D scores tended to have higher stress associated 

with their ability to obtain credit in managing their farm or ranch operation. Additionally, 

a significant association was found between CES-D scores and government regulations and 

policies: r(24) = 0.45, p = 0.032. Again, the direction of the correlation was positive, which 

means that respondents with higher CES-D scores tended to have higher stress associated 

with government regulations and policies in managing their farm or ranch operations. 

According to Cohen’s (1988) guidelines, the effect sizes are large and between medium 

and large for studies in this area (table 4).

Simple regression was conducted to investigate how well the farm-related stressors predicted 

CES-D scores. The ability to obtain credit was found to be statistically significant, F(1,21) = 

12.41, p = 0.002. The adjusted R2 value was 0.372. This indicates that 37% of the variance 

in CES-D scores was explained by stress related to the respondent’s ability to obtain credit. 

According to Cohen’s (1988) guidelines, this is a large effect. The stress associated with 

government regulations and policies as a predictor of CES-D score approached statistical 

significance: F(1,21) = 3.35, p = 0.082.

Cross-Case Analysis

The qualitative data were analyzed for the seven respondents who self-selected to complete 

the short-answer form. The responses were varied; however, some patterns emerged from the 

data. Most respondents felt that the Imperial Valley farming community was supportive; 

however, one respondent indicated a lack of support for field workers, and another 

respondent shared that, on the whole, there was a lack of support from the government for 

agricultural communities. All respondents reported experiencing stress associated with their 

farm or ranch operations. Their reported stress reflected three common areas: commodity 

prices, government taxes and regulations, and concerns about the health and safety of 

workers and family members. Three respondents reported that farm-related stress impacted 

their family or children as follows: (1) land could not be worked because the respondent was 

primary caregiver for an ill spouse, (2) physically demanding work often left the respondent 

very tired, and (3) the work consumed all of the respondent’s time.

The respondents were divided in their willingness to talk to someone about stress. Two 

respondents reported “yes”, two indicated “maybe” or “depends”, and two said that they 

would discuss stress only with their immediate family members or spouses. Willingness to 

discuss stress only with immediate family was explained by one respondent who stated: 

“Most farmers have a very tough guy mentality and don’t want to be seen as soft or showing 
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emotions on their sleeves.” When asked how they would go about finding someone to talk 

to about stress, a dominant theme of informal network reliance emerged. In other words, 

the respondents mentioned support groups, faith, family, church pastors, and friends as 

ways to seek help. One only participant mentioned asking a primary care physician. All 

but one respondent mentioned active involvement in their communities through churches or 

faith-based organizations, 4-H, farmer networks, and coaching youth sports.

A variety of responses was elicited by the question: “What is particularly frustrating or 

helpful about being a farmer or rancher in Imperial County?” Reported frustrations included 

a high prevalence of asthma and air quality problems, misconceptions and lack of awareness 

regarding careers in agriculture, property taxes, vandalism of property, lack of support for 

field workers, heat, and California regulations that make it difficult to compete with other 

states and countries with fewer regulations. Several of these frustrations were reflected in 

the responses to “Are there things in your life/farm/ranch that cause you stress?” as reported 

above. The acreage zoned for agriculture or renewable energy was perceived as a favorable 

aspect of the county. No other supportive community aspects were reported specific to 

Imperial County.

Lastly, the respondents highlighted several additional areas that they felt were important for 

the researchers to know. These included environmental factors and vacant land, uncertainty 

about the future of farming, owing money to buy farmland, availability of water, concerns 

about new labor laws, profitability of the business to pay off debt, cost of irrigation water 

(e.g., growers leaving Imperial County for Arizona), cleaning up the Salton Sea to reduce 

area pollutants, destruction of crops due to COVID-19, beef and dairy ranchers unable to sell 

their livestock and milk, and lack of public support.

Discussion

The results provide novel insights into how farmers and ranchers in a geographically unique 

area are experiencing farm-related stress. It is presumed that Imperial County farmers and 

ranchers struggle with the uncertainty of skilled and affordable labor, given their reliance 

on farmworkers who commute from Mexico. However, we found that there are additional 

stressors that extend beyond labor support (e.g., environmental factors, uncertainties for 

the future) that could be contributing to the clinical depression symptomology that most 

Imperial County farmers and ranchers were experiencing.

On the CES-D scale, a score of 16 or higher indicates the presence of symptomatology 

associated with clinical depression. Our study found that more than half of the respondents 

(56.3%) had CES-D scores between 17 and 57. We also found that their CES-D scores 

were positively correlated with stressors associated with their ability to obtain credit (i.e., 

financial instability) and government regulations. Imperial County farmers and ranchers 

perceive unpredictable factors, such as government regulations and policies, weather, and 

financial instability (e.g., commodity prices), as the most significant stressors related to 

their farm or ranch operations. These findings correspond with a recent pilot study among 

farmers and ranchers in the Midwest, which found that 53% of respondents met the 

criteria for a major depressive disorder, with personal finances and time pressures as the 
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sources of greatest concern (Rudolphi et al., 2020). Moreover, a systematic review of the 

literature published between 2000 and 2019 found increased stress, poor physical health, and 

compromised financial situations as the leading indicators of depression among U.S. farmers 

(Reed and Claunch, 2020). Given the overall poor health outcomes in Imperial County and 

the farm-related stressors identified in this study, our findings suggest a concern for suicide 

risk among Imperial County farmers and ranchers.

Studies have indicated that most people who die by suicide have a mental or emotional 

disorder, with an estimated 30% to 70% experiencing depression or bipolar disorder (Storm 

and Storm, 2014). For California adults, it is estimated that one in six (6%) experience 

a major depressive episode, with a reported male suicide rate of 16.1 per 100,000 during 

2011–2013 (CHCF, 2018). This is alarming, given that the reported male suicide rate in 

farming, forestry, and fishing occupations is almost double the overall male suicide rate 

for California (Peterson et al., 2020). Understanding how to reduce stress and increase 

protective factors in medically underserved areas is a pertinent issue for agricultural safety 

and health efforts.

Studies have addressed the traditional belief that farmers do not like to complain or ask for 

help (DeArmond et al., 2006; Judd et al., 2006). Given the ambiguity of the respondents’ 

willingness to talk to someone about stress, we also see this reluctance in our findings. Only 

half of the respondents shared that they were likely or most likely to visit a counselor if 

they were under severe pressure, and only two answered “yes” to using a service to speak to 

someone about stress. Personal reluctance and lack of access to mental health services may 

prompt farmers and ranchers to cope with stressors and depression through more informal 

means.

Of interest was the perceived role that informal networks play in reducing farm-related 

stress. This was most pronounced in the respondents’ religious involvement, with 62.5% 

reporting religious service attendance several times a week. High levels of religious 

involvement may indicate how farmers and ranchers cope with farm-related stress and 

adverse mental health effects in rural, medically underserved areas. Furthermore, farmers 

and ranchers may perceive religious coping as less stigmatizing, which can contribute to 

more positive outcomes for stressful life events and mental health. For example, individuals 

who use religious coping often experience more stress-related growth, spiritual growth, 

positive affect, higher self-esteem, and less adverse mental health effects (i.e., depression, 

anxiety) (Ano and Vasconcelles, 2005). Additionally, the respondents indicated that they 

relied on family members or spouses to provide information regarding where to seek help. 

Interestingly, though, they also described their living or home environment as only slightly 

above “a little supportive” (mean = 2.29). This is concerning, given that a lack of social 

support has been found to account for increased depression and risk of suicidality among 

farmers (Judd et al., 2006). On the other hand, studies of agriculture populations have 

reported that those with higher levels of family and social support were better able to cope 

with depression (McLaren and Challis, 2009; Stain et al., 2008).

The impacts of COVID-19 will likely compound the farm-related stress already present in 

farmers’ and ranchers’ lives. As such, it is critical for farmer associations to support the 
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mental health of Imperial County farmers and ranchers through collaborative partnerships, 

such as workshops to increase mental health awareness and access to resources. We 

specifically hope to see policy changes that support the accessibility, availability, and 

acceptability of mental health services for farmer association members as a result of this 

study.

Limitations

The results of this study should be considered carefully. First, the reliability and validity 

of the survey instrument used in this study cannot be adequately verified. Only selected 

items from the FSS were used, and the ability to conduct psychometric analysis of the 

instrument was compromised by the small sample size. Second, our recruitment efforts were 

altered due to COVID-19 public health orders, which limited us to virtual methods and 

required us to employ snowballing techniques to increase the responses. These methods 

likely recruited farmers and ranchers who were comfortable with online activities, thus 

limiting the respondents to those who had some degree of computer literacy. Additionally, 

such respondents were likely more willing to share their thoughts about farm-related stress 

and community support and were more likely to participate than respondents with differing 

beliefs. Groups within the sample population were not represented equally.

Finally, the results are restricted to Imperial County and are not generalizable; however, the 

findings may be useful in informing the development of outreach and intervention strategies 

in similar communities. The limited scope of the study and the small sample size do not 

allow comparisons between Imperial County and the mental health of farmers elsewhere 

in California or nationally. Moreover, because the online survey was initially designed for 

participants to opt in to a key informant interview, and this method was modified due to 

COVID-19 restrictions, the short-answer questions could have been included in the online 

survey. As such, the small number of respondents reduced the power of the data.

Future Research

The novel findings from this study provide additional ways to explore and understand 

farm-related stressors and their impact on mental health. We suggest conducting studies 

with a larger sample from different California counties and regions. For example, farmers 

and ranchers in Yuma County, Arizona, or San Diego County, California, may experience 

different or varying stressors as well as coping strategies despite their similar U.S.-Mexico 

border location. Given the pronounced role that religion plays in our respondents’ lives, 

further study is needed on how faith-based organizations, as well as other informal networks, 

can support farmers or ranchers, especially in rural areas that lack mental health resources. 

Interviews are also needed with informal network stakeholders, such as pastors, 4-H leaders, 

spouses, and immediate family members, as well as farmworkers, on how farm-related 

stressors can be addressed in medically underserved areas.

Additionally, this study was conducted during the onset of the COVID-19 pandemic in the 

U.S., which has likely had significant mental health impacts. For example, in late March 

2020, the Kaiser Family Foundation found that seven in ten U.S. residents said that their 
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lives were disrupted “a lot” or “some” by COVID-19, four in ten adults reported that the 

crisis had harmed their mental health, and about one in five said it had a “major impact,” 

including about 25% of women, Hispanic adults, and black adults (Kirzinger et al., 2020). 

While most of the farmers and ranchers in this study are considered to have symptomology 

associated with clinical depression, based on their CES-D scores, it is essential to assess 

their depression symptomology in the absence of a global pandemic.

Conclusions

This study describes how farm-related stress can impact the quality of life and mental 

health of Imperial County farmers and ranchers. Significant stressors were associated with 

unpredictable factors (e.g., government regulation and policies, weather) that correlated with 

higher levels of clinical depression symptomology. Additionally, reluctance to use mental 

health services may be a barrier to seeking help. Support for informal social networks, 

especially in rural, resource-scarce areas, may help mitigate stressors and improve the health 

and safety outcomes for Imperial County farmers and ranchers.
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Figure 1. 
Relative frequencies of respondents’ CES-D scores.
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Table 1.

Demographics of a sample of 24 Imperial County farmers or ranchers.

Characteristic n %

Gender Male 20 83

Female 4 17

Age Mean (SD) 46.91 (14.6) -

Range 23 to 78 -

Marital status Married 18 75

Single 5 20

Widowed 1 5

Type of farm or ranch operation Dairy 3 12.5

Field crops 14 58.3

Other 7 29.1

Role in farm or ranch operation
[a] Owner and operator 13 56.5

Operates farm but leases it from someone else 1 4.3

Manager of farm, paid by the owner 3 13.1

Other 6 26.1

Type of farm or ranch organization
[a] Part of non-family corporation 3 13

Part of family farm corporation 11 48

Part of formal partnership with another farmer 1 4

Part of informal partnership with another farmer 2 9

Farm totally by myself 6 26

Highest education completed High school 5 20.8

Some college 3 12.5

Two-year degree 2 8.3

Four-year degree 13 54.2

Doctorate 1 4.2

Gross income before 2019 taxes Less than $19,999 1 4.2

$20,000 to $49,999 6 25

$50,000 to $99,999 8 33.4

$100,000 to $249,000 5 20.8

$250,000 to $499,999 2 8.3

$500,000 or more 2 8.3

[a]
Missing data.
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Table 2.

Numbers and percentages of respondents with health concerns.

Health Concern n %

Overweight 9 37.5

No health concerns 7 29.2

Sleep problems 4 16.7

Chronic disease (e.g., diabetes, heart disease) 2 8.3

Other
[a] 2 8.3

[a]
Balding and cancer.

J Agric Saf Health. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Keeney et al. Page 16

Table 3.

Mean, standard deviation (SD), and skewness for farm-related key stressors.

Variable Mean SD Skewness

Government regulations and policies 3.42 0.717 −1.61

Weather 2.67 0.917 −0.36

Debt load 2.46 1.06 −0.12

Ability to obtain credit 2.21 0.932 −0.09

Young children on the farm or ranch 2.13 1.01 0.292
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Table 4.

Intercorrelations, means, and standard deviations (SD) for CES-D scores for key stressors.

Variable CES-D Score
[a] Mean SD

Weather −0.11 2.67 0.917

Ability to obtain credit 0.56* 2.21 0.932

Young children on farm or ranch 0.002 2.13 1.01

Debt load 0.19 2.46 1.06

Government regulations and policies 0.45** 3.42 0.717

[a]
Asterisks indicate significance:

*
= correlation is significant at the 0.01 level (p = 0.005), and

**
= correlation is significant at the 0.05 level (p = 0.032).
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