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Abstract: Farm stress and mental health research has largely focused on adult producers, even
though youths live and work on farms. The purpose of this study is to describe the stress and mental
health experience of agricultural youths and describe participation in risk-taking behaviors. Farm
families in the U.S. were invited to participate in an online survey that inquired about farm economics,
stress (ASQ-S), mental health (PHQ-A and SCARED), parenting, social support, and risk-taking
behaviors during the summers in 2021 and 2022. This analysis is limited to adolescent respondents
(N = 298). Just over 70% of the farm adolescent sample met the criteria for at least mild symptoms of
depression (PHQ-A score ≥ 5). Among anxiety disorders, 62.8% of the farm adolescent sample met
the criteria for probable panic disorder, and 70.5% met the criteria for probable separation anxiety
disorder. Adolescents reported the most stress around future uncertainty and school performance.
The stress scores were significantly associated with more symptoms of depression. Over a quarter
(27.7%) of the participants reported carrying a weapon at least 1 day in the past month, and 22.5%
reported carrying a weapon on school property at least 1 day in the past month. Violence-related
risk-taking behaviors were also associated with increased symptoms of depression. The results
underscore the need for community- and school-based stress and mental health interventions in rural
and agricultural communities.
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1. Introduction

Agricultural producers experience worse mental health than the general population,
characterized by a higher prevalence of anxiety and depression than the general population
and increased suicide risk [1–5]. Research has characterized sources of stress among U.S.
farmers, ranchers, and farmworkers; examined associations with mental health conditions;
and described substance use among adult owner/operators and farmworkers [1–3,6–14].
However, the research and subsequent resource and service development and delivery
have largely focused on adult agricultural producers and workers. Farm adolescents may
represent a unique population with respect to their risk of poor mental health.

There are an estimated 2 million youths living and working on farms in the United
States. Farm youths notoriously participate in agricultural work at a young age and
experience high rates of work-related injury, like their adult counterparts [15,16]. These
youths may experience unique types of stress that contribute to poor mental health. Among
adult farmers, personal finances, economic conditions, adverse environmental conditions,
and interpersonal relationships are routinely mentioned as the leading sources of stress
and have been associated with symptoms of anxiety and depression [8–10,17]; however,
the same research has not been conducted among youths. The farm is a place of work but
also a place of residence. Given the presence of youths in the farm environment, as workers
or residents, their exposure to the stressful realities of agricultural production may impact
their mental health.
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Regardless of farm status, adolescence is a formative time, marked by physical, mental,
emotional, and social changes [18]. In the U.S., adolescent mental health is a public health
priority. Common mental health disorders among youths in the U.S. include depression,
anxiety, and behavioral disorders [19]. In a given year, it is estimated that approximately
15.1% of adolescents aged 12–17 years old in the U.S. experience a major depressive episode,
defined as a “period of at least two weeks when a person experienced a depressed mood or
loss of interest or pleasure in daily activities, and had a majority of specified symptoms” [20],
and 5.8% experience self-reported symptoms of at least moderate depression based on the
Patient Health Questionnaire-9 (PHQ-9) screening instrument [21]. Similarly, among high
school students in the U.S., 36.7% reported persistently feeling sad or hopeless in the past
year [21].

While mental health disorders affect children and adolescents across a range of demo-
graphic and socioeconomic characteristics, the prevalence varies by certain characteristics.
Girls have consistently shown higher estimated prevalences of depression, suicidal ideation,
and attempted suicide when compared to boys [22] but a similar prevalence of anxiety [21].
When compared to urban adolescents, rural adolescents were slightly more likely to have
had depression diagnoses, as reported by a parent, or current depression, also reported by
a parent, but there were no notable differences in self-reported major depressive episodes
ever or in the past year [21]. However, there is limited research specifically describing the
mental health experience of agricultural youths.

Conditions and exposures during adolescence, such as poverty, violence, and stress,
can make young adults vulnerable to mental health problems. Stressful experiences during
adolescence, such as exposure to adversity, pressure to conform, quality of their home life
and relationships with peers, harsh parenting, and socioeconomic problems, are recognized
risks to mental health [23–25]. Negative economic conditions increase stress among parents
and increase intrafamily conflicts [26]. Financial-related situations such as a reduction
in income and wealth can affect children’s mental health [27]. Agriculture is financially
turbulent, characterized by unpredictable and unstable markets, fluctuating interest rates,
and high debt loads. People in agricultural production often experience inconsistent
incomes and irregular paydays. Rural adolescents may face unique experiences that
exacerbate their mental health, including limited social networks, geographic isolation, and
limited access to mental health resources [28]. Given their exposure and participation in
agriculture and the fact that they often reside in rural communities that may lack mental
health resources, farm youths may be at high risk of adverse mental health conditions.

Adolescents’ health and well-being are further threatened by their inclination to
engage in risky behaviors [18]. Importantly, risk-taking behaviors among adolescents
are associated with negative mental health outcomes, including symptoms of anxiety
and depression [29,30]. Risk-taking behaviors characteristically involve participation in
behaviors that increase the likelihood for injury, comorbidity, or mortality [31]. Behaviors
such as violence, substance misuse, and failure to take safety precautions, while considered
part of the adolescent experience in many populations, can impact an adolescent’s mental
well-being. Rural youths may be more inclined to participate in risk-taking behaviors when
compared to urban youths. Rural adolescents have higher rates of substance use, such as
alcohol and inhalants, and are more likely to engage in dangerous behavior, such as binge
drinking and driving while under the influence of a substance [32].

An analysis comparing rural farm to rural, non-farm youths found farm males re-
ported more engagement in risk-taking behaviors, including behaviors such as smoking,
consuming alcohol, non-bicycle helmet use, and energy drink consumption. Similarly, farm
females were more likely to engage in these risk-taking behaviors than rural, non-farm
females [33], though the differences were generally not as strong. Importantly, risk-taking
was strongly and consistently associated with negative indicators of mental health, includ-
ing lower life satisfaction and psychosomatic symptoms [33].

Much of the existing research on the mental health of farm adolescents is from outside
of the United States. The objectives of this analysis are to describe sources of stress among a
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U.S. sample of agricultural adolescents and explore the association between stress, mental
health, and risk-taking behaviors by sex.

2. Materials and Methods

This cross-sectional study was conducted among agricultural producers and their
adolescent children during the summers of 2021 and 2022. All research protocols were
reviewed and approved by the Institutional Review Board at the University of Illinois
Urbana-Champaign on 21 April 2021 under protocol #21759.

2.1. Methods

The target population was farm families with at least one adult and one adolescent
between the ages of 13 and 18 in the household. Initially, recruitment was focused on a five-
state region (Illinois, Iowa, Wisconsin, Minnesota, and Indiana). These five states are among
the most agriculturally productive, have a high proportion of primary producers that report
farming as their full-time operation, and have a high proportion of primary operators that
reside on the farm they operate [34,35]. The target population was later expanded to include
farm and ranch families from the U.S. regardless of their state of residence.

Two primary strategies were employed to recruit farm families into the study: mail
and online. Annually, a list of addresses of 1000 agricultural producers in five Midwestern
states with at least one adolescent in the household was purchased from US Farm Data
(previously Farm Market ID). US Farm Data maintains a list of farm owners and operators
based on the same sources as the U.S. Department of Agriculture’s (USDA’s) databases
and estimates 95% coverage of farm owners and operators. US Farm Data overlayed
the USDA’s agricultural census variables with consumer variables to identify primary
producers who work on a farm full-time, live on the same farm they operate, and have at
least one adolescent (aged 13–17) in their household [36]. Recruitment and survey materials
were mailed to the 1000 agricultural producers using a modified Dillman approach to
encourage a survey response [37]. Dillman encourages unique, repeated contacts with
potential participants [37]. An introductory postcard to pique interest was sent to each
address. Three weeks later, a packet of information followed that included the objectives
of the study, IRB information, directions for participating, and a QR code to the online
surveys. Three weeks later, a reminder postcard was sent that included the QR code to the
online surveys.

Recruitment also occurred online. The project team partnered with Extension, com-
modity groups, and farm organizations to disseminate information about the study via
email, newsletters, and social media. Emails, newsletters, and social media posts directed
individuals to an online study blog that described the objectives of the study, provided
IRB information, directions for participating, and a link to the online surveys. Duplicate
online surveys, with unique web addresses, were created to distinguish participants by
recruitment method.

The project team worked with the Research Electronic Data Capture (REDCap) ad-
ministrators at the University of Illinois Urbana-Champaign to develop a series of consent
forms and assent forms in addition to the online surveys to ensure the protection of the
participants. REDCap is a secure, web-based application designed to support data capture
for research studies, providing (1) an intuitive interface for validated data entry, (2) audit
trails for tracking data manipulation and export procedures, (3) automated export proce-
dures for seamless data downloads to common statistical packages, and (4) procedures for
importing data from external sources [38].

A QR code and link on the study blog, provided on recruitment materials (letters,
emails, and social media posts), led to an adult/parent consent form. The consent form
collected name, email address, and signature of an adult/parent (P1). The form also
consented an adolescent in the household to participate and collected the name and email
address of the consented adolescent. Finally, the form inquired about a second adult in the
household and asked for the name and email address of the second adult (P2), if applicable.
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After consenting themselves, consenting the adolescent in the house, and providing the
contact information for a second adult (if applicable and optional), the adult proceeded to
the P1 online survey.

REDCap auto-emailed the adolescent a link to the assent form, which had to be
completed by the adolescent prior to unlocking the adolescent survey. Similarly, REDCap
auto-emailed the second adult in the household a link to their consent form and, ultimately,
their online survey, the P2 survey. REDCap linked the family consent forms, assent forms,
and surveys. All survey participants that completed the survey, met the inclusion criteria,
and were deemed a legitimate response (non-bot respondent) were emailed an electronic
Amazon gift card valued at 10 USD.

Data collection occurred during the summer months in 2021 and 2022. This time
period was selected because adolescents are on summer break in the U.S. and may be more
involved in agricultural work.

2.2. Materials

The Farm Stress and Mental Health Adolescent Survey was completed by farm adoles-
cents and included the following sections and questions and/or instruments.

2.2.1. Screening Questions

Screening questions asked at the beginning of the survey determined the eligibility of
the adolescents. To proceed with the survey, adolescents must have indicated they reside
on a farm, ranch, or agricultural operation for at least 50% of the time and be between the
ages of 13 and 17.

2.2.2. Demographic and Farm Characteristics

Adolescents responded to questions about age, school grade, race, state of residency,
farm work status, hours per week involved in farm work during the summer and school
year, and farm injury experience.

2.2.3. Mental Health

Adolescents responded to the Patient Health Questionnaire-A (PHQ-A) to self-report
symptoms of depression. The PHQ-A has demonstrated satisfactory sensitivity, specificity,
diagnostic agreement, and overall diagnostic accuracy compared to a clinical interview [39].
Participants responded to nine statements that inquired about the frequency of depressive
symptoms in the past two weeks (i.e., poor appetite or overeating and feeling tired or
having little energy) on a Likert scale. The Likert scale response options were assigned
point values ranging from 0 (not all) to 3 (nearly every day). PHQ-A scores were calculated
by summing the values corresponding to each response. The possible score range was 0–27,
with the following cutoff points to indicate severity: 0–4 was considered the normal range
or full remission; 5–9 was considered minimal depressive symptoms; 10–14 was considered
major depression, mild severity; 15–19 was considered major depression, moderate severity;
and 20 or higher was considered major depression, severe severity [39].

Farm adolescents responded to the Screen for Anxiety Related Disorders (SCARED)
to indicate symptoms of anxiety disorders. The SCARED consists of 41 items related to
the 5 factors that parallel the DSM-IV classification of anxiety disorders: general anxiety
disorder (9 items), separation anxiety disorder (5 items), panic disorder (7 items), social
anxiety (8 items), and school phobia (3 items) [40]. Adolescents indicated how true each
item was in the past three months on a Likert scale. Each Likert scale response was assigned
a point value: 0 (not true or hardly true), 1 (somewhat true of sometimes true), and 2 (very
true or often true). Scores for each anxiety-related disorder were calculated by summing the
responses to the items within each factor. Cut-off scores indicating probable or likely anxiety
varied by type of anxiety related disorder. Across all 41 items, a total score of ≥25 might
indicate the presence of an anxiety disorder [40]. A score of 7 or greater on the items related
to panic disorder might indicate a Panic Disorder of significant somatic symptoms. A score
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of 9 or greater on the general anxiety items might indicate Generalized Anxiety Disorder.
A score of 5 or greater on items related to separation might indicate Separation Anxiety
Disorder. A score of 8 or greater on the 8 items related to social situations might indicate
Social Anxiety Disorder. A score of 3 or greater on the school phobia items might indicate
significant school avoidance [40].

2.2.4. Stress

The Adolescent Stress Questionnaire—Short (ASQ-S) evaluated sources of stress
among adolescents. This is a 27-item inventory reflecting five dimensions of stress: home
life (7 items), school attendance and teacher interactions (11 items), peer pressure (4 items),
future uncertainty (3 items), and financial pressure (2 items). Adolescents indicated how
much stress each item has caused in the past 12 months on a Likert scale (0 = not at
all, 4 = very stressful). The dimension scores were calculated by summing the affirmed
response to each item within each dimension and dividing the sum by the number of
items within each dimension [41]. The permissible range of scores for each dimension was
0–4, with higher scores indicating more stress. The ASQ has been shown to be valid for
measuring stress in research and clinical contexts [41,42].

2.2.5. Risk-Taking Behaviors

Adolescents self-reported risk-taking activities related to substance use, sexual activity,
and intentional/unintentional injury. Adolescents self-reported how often they participated
in the following activities in the past 30 days and the past 12 months: number of times rode
in a car or other vehicle driven by someone who had been drinking alcohol, seatbelt use
when riding in a car driven by someone else, how many days they text or e-mail while
driving a car or other vehicle, days they carried a weapon, days they carried a weapon on
school property, days they carried a gun, days skipping school, and number of times in
a physical fight [43]. Adolescents indicated whether they ever tried a substance (tobacco,
marijuana, and alcohol); how old they were when they first tried the substance; how many
days they used the substance in the past 30 days; and frequency of binge drinking in the
past 30 days (if applicable). The following substances were inquired about: cigarettes;
electronic vapor products; chewing tobacco; alcohol (included beer, wine, wine coolers, and
liquors); marijuana; synthetic marijuana; and prescription medication for non-medication
purposes [43].

2.3. Data Analysis

In the final analysis cohort of 298 farm adolescents, relatively few response items were
missing. For example, individual items in the PHQ-A were missed for, at most, 3/298 (1%)
adolescents, while 4 of the 9 individual items showed no missing responses. To allow for
some missed items, summary scores for each instrument were calculated whenever over ½
of the items were completed, and the mean of the completed items was used to scale the
summary score to the same range as possible with no missing items. For the PHQ-A, all
subjects completed at least 8 out of 9 items, and so all were included in the analyses.

Descriptive summaries were created to characterize the analysis cohort using stan-
dard descriptive statistics. Pearson’s chi-square was used to test for associations in the
cross-tabulations, while the nonparametric Kruskal–Wallis test was used for group com-
parisons of numeric variables (e.g., the total over items in a scale). The results in this
report were deemed statistically significant at the 5% level (p < 0.05) without adjustment
for multiple comparisons.

Online recruitment resulted in a large number of suspected illegitimate responses,
possibly robot-generated. A strict protocol to identify, flag, and remove suspect responses
was implemented. A full description of this protocol has been described by the authors [44].
The total number of survey respondents during the two periods of data collection was
6157. However, only 1814 respondent families completed the surveys and provided the
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necessary consent documentation. Another 1516 were excluded because they were deemed
illegitimate or bot-generated.

3. Results

Of the 298 respondents, two-thirds were boys, and the mean age of the sample was
15.5 years old (Table 1). Almost 80% of the sample was White, and 16.6% were His-
panic/Latino. Over three-quarters of the sample were between grades 9 and 11.

Table 1. Demographics of farm adolescents by sex (N = 298 1).

Demographic All
N (%) or Mean (SD)

Boys
N (%) or Mean (SD)

Girls
N (%) or Mean (SD)

Age 15.5 (1.2) 15.5 (1.2) 15.4 (1.3)

Sex 298 (100%) 195 (67%) 96 (33%)

Race
White 237 (79.5%) 163 (83.6%) 69 (71.9%)

Black or African Am. 47 (15.8%) 26 (13.3%) 21 (21.9%)
Other 15 (5.0%) 6 (3.1%) 7 (7.3%)

Hispanic (Yes) 49 (16.6%) 34 (17.4%) 11 (11.6%)

Education level (current)
7th 13 (4.4%) 6 (3.1%) 7 (7.3%)
8th 35 (11.7%) 21 (10.8%) 14 (14.6%)
9th 74 (24.8%) 50 (25.6%) 21 (21.9%)

10th 70 (23.5%) 49 (25.1%) 18 (18.8%)
11th 79 (26.5%) 54 (27.7%) 25 (26.0%)
12th 27 (9.1%) 15 (7.7%) 11 (11.5%)

Participate in agricultural work 180 (60.6%) 113 (58.2%) 61 (63.5%)

Mean hours of agricultural work during
school year 13.2 (10.9) 13.4 (12.1) 12.9 (8.8)

Mean hours of agricultural work during
non-school year 19.6 (13.4) 19.4 (14.3) 19.6 (12.1)

Operator of agricultural operation youth
works on
Parents 168 (93.9%) 107 (94.7) 55 (91.7)

Grandparents 7 (3.9%) 3 (2.7%) 4 (6.7%)
A neighbor, non-relative 1 (0.6%) 1 (0.9%) 0 (0%)

Other relative 3 (1.7%) 2 (1.8%) 1 (1.7%)

In the last 12 months, have you been
injured working on the farm or ranch?

(Yes only)
21 (11.8%) 17 (15.2%) 3 (5.0%)

Self-rated physical health
Excellent 104 (35.6%) 70 (36.8%) 34 (35.4%)

Good 165 (56.5%) 105 (55.3%) 54 (56.3%)
Fair 22 (7.5%) 15 (7.9%) 7 (7.3%)
Poor 1 (0.3%) 0 (0%) 1 (1.0%)

Self-rated mental health
Excellent 82 (27.7%) 58 (29.9%) 24 (25.3%)

Good 164 (55.4%) 109 (56.2%) 48 (50.5%)
Fair 43 (14.5%) 26 (13.4%) 17 (17.9%)
Poor 7 (2.4%) 1 (0.5%) 6 (6.3%)

1 A total of 298 returns: Rows may not total 298 due to non-responses.

Just over 70% of the farm adolescent sample met the criteria for at least mild symptoms
of depression (PHQ-A score ≥ 5). There was no significant difference in the distribution of
girls and boys by severity of depression symptoms (p = 0.155) (Table 2).
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Table 2. Prevalence of symptoms of depression among farm adolescents by sex.

PHQ-A Category
and Score

All (N = 298)
n (%)

Boys (N = 195)
n (%)

Girls (N = 96)
n (%) p-Value *

None (0–4) 89 (29.9%) 57 (29.2%) 30 (31.3%)

0.155
Mild (5–9) 93 (31.2%) 67 (34.4%) 23 (24.0%)

Moderate (10–14) 79 (25.6%) 53 (27.2%) 26 (27.1%)
Moderately Severe

(15–19) 34 (11.4%) 17 (8.7%) 15 (15.6%)

Severe (20+) 3 (1.0%) 1 (0.5%) 2 (2.1%)
* Chi-square p-values for comparing boys to girls.

Among anxiety disorders, 62.8% of the farm adolescent sample met the criteria for
a probable panic disorder, and 70.5% met the criteria for a probable separation anxiety
disorder. There was no significant difference in the prevalence of any anxiety-related
disorder between boys and girls (Table 3).

Table 3. Prevalence of symptoms of anxiety-related disorders among farm adolescents by sex.

Anxiety Related
Disorder

All (N = 291) Boys (N = 195) Girls (N = 96)
p-Value *N Meeting

Criteria % N Meeting
Criteria % N Meeting

Criteria %

Panic Disorder or
Significant Somatic

Symptoms
187 62.8% 120 61.5% 60 62.5% 0.874

Generalized Anxiety
Disorder 141 47.3% 85 43.6% 51 53.1% 0.125

Separation Anxiety
Disorder 210 70.5% 135 69.2% 69 71.9% 0.643

Social Anxiety Disorder 109 36.6% 71 36.4% 35 36.5% 0.994
School Avoidance 123 41.3% 78 40.0% 39 40.6% 0.919

* Chi-square p-values for comparing boys to girls.

The mean scores of the stress domains within the Adolescent Stress Questionnaire—Short
(ASQ-S) ranged from 1.36 (romantic relationships) to 1.82 (future uncertainty and school
performance). Girls reported significantly more stress related to school attendance than boys
(p = 0.025) (Table 4).

Table 4. Table of means 1, standard deviations, and test score reliability of ASQ-S.

Stress Domain
(# Items)

All
(N = 291)

Boys
(N = 195)

Girls
(N = 96) p-Value * Cronbach’s Alpha

Mean (SD) Mean (SD) Mean (SD)

Home Life (4) 1.57 (0.86) 1.59 (0.85) 1.51 (0.90) 0.550 0.79
School performance (3) 1.82 (0.86) 1.78 (0.81) 1.88 (0.97) 0.255 0.69
School attendance (2) 1.47 (1.03) 1.35 (0.97) 1.65 (1.11) 0.025 0.71

Romantic relationships (3) 1.36 (0.98) 1.37 (0.93) 1.35 (1.09) 0.752 0.81
Peer pressure (4) 1.64 (0.90) 1.65 (0.88) 1.61 (0.95) 0.620 0.83

Teacher interactions (3) 1.46 (0.88) 1.47 (0.85) 1.42 (0.95) 0.616 0.74
Future uncertainty (3) 1.82 (0.94) 1.75 (0.98) 1.93 (0.97) 0.243 0.82

School leisure (3) 1.71 (0.88) 1.67 (0.88) 1.77 (0.91) 0.403 0.77
Financial pressures (2) 1.66 (1.03) 1.59 (0.97) 1.74 (1.13) 0.219 0.84

Total ASQ-S (27) 1.62 (0.71) 1.59 (0.70) 1.64 (0.74) 0.472 0.95

* Kruskal–Wallis p-values for comparing scores of boys to girls. 1 Means and SD are based on averages over
domain items on a 0–4-point scale (0 = not at all stressful, 4 = very stressful).
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Farm adolescents that met the criteria for at least mild symptoms of depression
(PHQ-A score ≥ 5) reported significantly higher mean stress scores for all ASQ-S domains
and a higher mean total ASQ-S score (1.9 vs. 1.0) (Table 5).

Table 5. Association between reported stress by stress domain and depressive symptoms among
agricultural youths.

Stress Domain

PHQ-A Score
p-Value *Score ≤ 4

Mean (SD)
Score ≥ 5

Mean (SD)

Home life (4) 1.1 (1.0) 1.8 (0.7) <0.001
School performance (3) 1.3 (1.0) 2.0 (0.7) <0.001
School attendance (2) 0.8 (1.0) 1.8 (0.9) <0.001

Romantic relationships (3) 0.7 (0.8) 1.6 (0.9) <0.001
Peer pressure (4) 1.0 (1.0) 1.9 (0.7) <0.001

Teacher interactions (3) 0.9 (0.9) 1.7 (0.7) <0.001
Future uncertainty (3) 1.3 (1.1) 2.1 (0.7) <0.001

School leisure (3) 1.2 (1.0) 1.9 (0.7) <0.001
Financial pressures (2) 0.9 (1.1) 2.0 (0.8) <0.001

Total ASQ-S (27) 1.0 (0.8) 1.9 (0.5) <0.001
* Kruskal–Wallis tests comparing PHQ-A groups.

Over a quarter (27.7%) of the participants reported carrying a weapon at least 1 day in
the past 30 days, and 22.5% reported carrying a weapon on school property at least 1 day
in the past month (Table 6).

Table 6. Frequency of weapon related activity among farm youths.

Risk Behavior

0
Days

1
Day

2–3
Days

4 or 5
Days

6 or
More Days

n (%) n (%) n (%) n (%) n (%)

Carry a weapon such as a gun, knife, or club
in the past month? 214 (72.3%) 37 (12.5%) 33 (11.1%) 11 (3.7%) 1 (0.3%)

Carry a weapon such as a gun, knife, or club
on school property in the past month? 231 (77.5%) 32 (10.7%) 21 (7.0%) 12 (4.0%) 2 (0.7%)

Not go to school because you felt that you
would be unsafe at school or on your way to

or from in the past month?
204 (68.7%) 40 (13.5%) 34 (11.4%) 15 (5.1%) 4 (1.3%)

During the past 12 months, on how many
days did you carry a gun? (Do not count the

days when you carried a gun only for
hunting or for a sport, such as

target shooting.)

236 (79.5%) 24 (8.1%) 26 (8.8%) 5 (1.7%) 6 (2.0%)

Just over 20% of respondents indicated they had been threatened or injured with a
weapon at least once in the past 12 months. About half of all respondents reported having
been in a physical fight in the past month (Table 7).

Farm adolescents that met the criteria for at least mild symptoms of depression were
significantly more likely to have reported that they carried a weapon (p < 0.001), carried
a weapon on school property (p < 0.001), and avoided going to school because they felt
unsafe (p < 0.001) in the past 30 days. Farm adolescents that met the criteria for at least
mild symptoms of depression were also significantly more likely to have reported being
threatened at least one time with a weapon (p < 0.001) and having participated in a fight at
least one time (p < 0.001) in the past 12 months (Table 8).
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Table 7. Threatening and physically violent activities in the past year among agricultural youths.

0 Times 1 Time 2 or 3
Times

4 or 5
Times

6 or 7
Times

8 or 9
Times

10 or 11
Times

12 or
More
Times

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

During the past
12 months, how many

times has someone
threatened or injured you
with a weapon such as a

gun, knife, or club on
school property?

235
(79.4%) 22 (7.4%) 15 (5.1%) 14 (4.7%) 6 (2.0%) 3 (1.0%) 1 (0.3%) 0 (0.0%)

During the past
12 months, how many

times were you in a
physical fight?

156
(52.3%)

46
(15.4%)

62
(20.8%) 21 (7.0%) 12 (4.0%) 1 (0.3%) 0 (0.0%) 0 (0.0%)

Table 8. Association between violent-related behaviors and depressive symptoms among agricultural
youths.

Risk-Taking Behavior
PHQ-A Score

p-Value *Score ≤ 4
n (%)

Score ≥ 5
n (%)

Carry a weapon such as a gun, knife, or club in the past month?
0 days 82 (93.2%) 132 (63.5%)

<0.001
At least 1 day 6 (6.8%) 76 (36.5%)

Carry a weapon such as a gun, knife, or club on school property in
the past month?

0 Days 87 (97.8%) 144 (68.9%)
<0.001

At least 1 day 2 (2.2%) 65 (31.1%)

Not go to school because you felt that you would be unsafe at
school or on your way to or from in the past month?

0 Days 83 (93.3%) 121 (58.2%)
<0.001

At least 1 day 6 (6.7%) 87 (41.8%)
During the past 12 months, how many times has someone

threatened or injured you with a weapon such as a gun, knife, or
club on school property?

0 times 86 (97.7%) 149 (71.6%)
<0.001

At least 1 time 2 (2.3%) 59 (28.4%)

During the past 12 months, how many times were you in a
physical fight?

0 times 63 (70.8%) 93 (44.5%)
<0.001

At least 1 time 26 (29.2%) 116 (55.5%)

* Pearson’s chi-square test of association.

Almost a quarter (22.5%) of agricultural youths reported having tried cigarette smoking
(Table 9). Girls were slightly younger when they first tried cigarette smoking (9.4 vs. 12.5);
however, these differences were not significant. Boys reported smoking more days in the past
30 days than girls, 9.4 vs. 5.7, and more cigarettes on the days they smoked than girls. But
again, these differences were not significant.

About a quarter (22.2%) of agricultural youths reported having had a drink of alcohol
other than a few sips (Table 9). There was no significant difference in reported alcohol use,
age at first use, number of days alcohol was consumed, or binge drinking participation
between boys and girls.

Agricultural youths who reported at least mild depressive symptoms also reported
more overall exposure to smoking “even one puff” (24.4% vs. 18.0%) and reported signifi-
cantly more days smoking cigarettes and significantly more cigarettes per day in the past
30 days (Table 10). The same relationships with respect to alcohol exposure were weaker
and not significant.
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Table 9. Reported substance use among agricultural youths by sex.

Substance Use All
n (%) or Mean SD

Boys
n (%) or Mean SD

Girls
n (%) or Mean SD p-Value *

Have you ever tried cigarette smoking,
even one puff?—Yes only 67 (22.5%) 46 (23.6%) 19 (19.8%) 0.550

How old were you when you first tried
cigarette smoking, even one or two puffs? 13.1 (2.2) 13.4 (2.0) 12.5 (2.6) 0.132

During the past 30 days, on how many
days did you smoke cigarettes? 8.1 (8.0) 9.4 (8.8) 5.7 (5.1) 0.153

During the past 30 days, on the days you
smoked, how many cigarettes did you

smoke per day?
3.5 (4.0) 4.0 (4.4) 2.6 (3.0) 0.185

Have you ever used an electronic vapor
product?—Yes only 25 (8.4%) 18 (9.2%) 7 (7.3%) 0.661

How old were you when you first tried an
electronic vapor product? 14.0 (1.8) 13.7 (1.8) 14.6 (1.6) 0.277

During the past 30 days, on how many
days did you use an electronic vape? 4.9 (5.6) 6.2 (6.1) 1.7 (1.6) 0.078

How old were you when you first tried a
smokeless tobacco product? 13.7 (1.8) 13.3 (1.3) 14.3 (2.5) 0.589

During the past 30 days, on how many
days did you use a smokeless

tobacco product?
1.5 (1.9) 2.0 (2.2) 0.5 (0.7) 0.340

Have you ever used marijuana?—Yes only 20 (6.7%) 13 (6.7%) 7 (7.3%) 1.000

How old were you when you first tried
marijuana for the first time? 14.3 (2.0) 14.5 (1.9) 13.9 (2.3) 0.628

During the past 30 days, on how many
days did you use marijuana? 7.5 (9.4) 4.8 (7.0) 12.1 (11.6) 0.287

Have you ever had a drink of alcohol other
than a few sips?—Yes only 66 (22.2%) 41 (21.1%) 21 (21.9%) 1.000

How old were you when you had your first
drink of alcohol other than a few sips 13.1 (2.1) 13.4 (2.3) 12.7 (1.9) 0.151

During the past 30 days, on how many
days did you have at least one drink

of alcohol?
4.7 (4.9) 4.4 (3.8) 5.8 (6.7) 0.841

During the past 30 days, on how many
days did you have 4 more drinks of alcohol

(girls)/have 5 or more drinks of alcohol
(boys) within a couple of hours?

1.5 (2.0) 1.3 (1.6) 2.1 (2.5) 0.170

* Pearson’s chi-square test of association (questions summarized with %) or Kruskal–Wallis tests comparing boys
to girls.

Table 10. Association between substance use and depressive symptoms among agricultural youths.

Substance Use

PHQ-A Score

p-ValueScore ≤ 4
n (%) or Mean

(SD)

Score ≥ 5
n (%) or Mean

(SD)

Have you ever tried cigarette smoking, even
one puff?

Yes 16 (18.0%) 51 (24.4%)
0.231 *No 73 (82.0%) 158 (75.6%)

During the past 30 days, on how many days did you smoke cigarettes? 4.5 (7.6) 9.3 (7.9) 0.006 #

During the past 30 days, on the days you smoked, how many cigarettes
did you smoke per day? 1.4 (1.9) 4.2 (4.3) 0.002 #
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Table 10. Cont.

Substance Use

PHQ-A Score

p-ValueScore ≤ 4
n (%) or Mean

(SD)

Score ≥ 5
n (%) or Mean

(SD)

Have you ever had a drink of alcohol other
than a few sips?

Yes 17 (19.1%) 49 (23.6%)
0.448 *No 72 (80.9%) 159 (76.4%)

During the past 30 days, on how many days did you have at least one
drink of alcohol? 3.4 (2.7) 5.2 (5.4) 0.353 #

During the past 30 days, on how many days did you have 4 or more
drinks of alcohol (girls)/have 5 or more drinks of alcohol (boys) within

a couple of hours?
0.9 (1.1) 1.8 (2.2) 0.170 #

* Pearson’s chi-square test of association. # Kruskal–Wallis tests comparing PHQ-A groups.

4. Discussion

The mental health of agricultural producers and workers has been garnering increased
attention from Extension, the public health, and healthcare providers. This study describes
the mental health, stress, and risk-taking behaviors of a sample of agricultural adolescents
in the U.S, a population not well examined despite their participation in agricultural work.

Almost three-quarters (72.2%) of the adolescents in our sample met the criteria for at
least mild symptoms of depression, based on their responses to the PHQ-A. These statistics
are considerably higher than the prevalence estimates for the general adolescent population
in the U.S. [20,45]. A score of 5 or greater was used to categorize adolescents as having
probable depression, and in doing so, the authors acknowledge that the comparisons to
the general population are imperfect. In addition, the same instruments are not always
used to assess for symptoms of depression among the general population, which creates
some challenges in making comparisons. Casting a wide net to identify individuals with
even mild symptoms is important, especially when considering the population’s limited
access to mental health services. These results underscore the need for family, school, and
community interventions that prevent the progression of symptoms, especially amongst
individuals with mild symptoms. Over 60% of the respondents met the criteria for a
probable panic disorder, and 70.5% met the criteria for a probable separation anxiety
disorder. These statistics are also much higher than what has been reported among the
general U.S. adolescent population [21,45]. However, this warrants important discussion,
especially when considering when the data were collected. The surveys were completed by
farm adolescents during the summers of 2021 and 2022, when the world was experiencing
the COVID-19 pandemic [46]. Many adolescents had been out of school and learning from
home for a year or more, depending on the state and district. Public health guidance
emphasized sheltering in place and maintaining small social networks [47]. As such,
adolescents may have experienced some anxiety related to going back to school and being
separated from family for the first time in over a year.

We did not observe a significant difference in mental health status between farm
adolescent boys and girls, but 67% of the respondents were boys, and the lower sample
size for girls (N = 96) would have limited the statistical power to some degree. Among
the general population, girls typically have worse mental health than boys, including
more psychological distress and lower life satisfaction [48]. Girls are better at identifying
psychological problems, including anxiety and trauma [49], and are more likely to seek
help for their mental health, which might help explain why girls are more likely to be
diagnosed for mental health conditions. Help-seeking behaviors should be considered
when discussing gender disparities in diagnoses. Furthermore, programs to increase help-
seeking among all adolescents could result in early intervention and improved health
trajectories into adulthood. The prevalence of symptoms of depression and anxiety in our
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sample suggests that the mental health of agricultural youths should be considered, and
equally prioritized, in discussions about agricultural producers’ stress and mental health.

Stress is a risk factor for mental health conditions among adolescents [23–25]. Agricul-
tural youths responded to the Adolescent Stress Questionnaire—Short (ASQ-S), a modified
version of the Adolescent Stress Questionnaire. The ASQ-S has been translated, used
worldwide, and consistently demonstrates good-to-excellent internal consistency [50–52].
Among agricultural youths, school performance, future uncertainty, and school leisure were
reported as being the most stressful, whereas teacher interactions and romantic relation-
ships were reported as the least stressful. Observationally, the mean ASQ-S score among
farm adolescents was substantially lower than the reported mean score in other youth
populations, specifically a UK sample [51]. Similarly, the subscale, or stress domain, scores
among farm adolescents were substantially lower than the mean scores of the adolescent
samples in the UK [51] and Sweden [50]. These observed differences may be a result of the
sampling time. Data from farm adolescents were collected during the summer months (July
and August) in 2021 and 2022. This sampling time frame was selected because summer is
when adolescents are out of school and more likely to be engaged in agricultural work and
experience agricultural exposures. However, the domains related to academics, such as
school performance, attendance, and teacher interaction, may not have been relevant to
farm adolescents in our sample and resulted in an underestimation of their stress levels.

Among a sample of Dutch adolescents, girls were more likely to have reported stres-
sors related to interpersonal relationships, such as losing a close friend or a romantic
breakup [53]. Similarly, in the U.S., girls have demonstrated more stress during adolescence
than boys, specifically around stressors related to interpersonal relationships, including
peers, family, and romantic relationships [54,55]. However, in our sample of agricultural
youths, significant differences were not observed between the sexes for any stress domain,
apart from school attendance. Agricultural girls reported significantly more stress around
school attendance.

Importantly, regardless of sex, the stress domain scores were associated with adverse
mental health outcomes in agricultural youths meeting the criteria for at least mild symp-
toms of anxiety or depression separately, reporting significantly higher stress domain
scores. Chronic and acute stress have been identified as predictors of the onset and severity
of depression in youths [56]. Among adult agricultural producers, associations between
farm-related stressors (time pressures, commodity prices, and weather) and mental health
conditions have been observed [9]. Our results provide further evidence that adolescent
stress may impact their mental health; however, causality in this relationship cannot be
determined based on our study design. Regardless, the relationship between stress and
mental health among agricultural youths is similar to what has been observed among agri-
cultural adults. We acknowledge that the ASQ-S does not inquire about agricultural-specific
stressors. While there are various instruments to identify or quantify agricultural-related
stressors among adults [2,57], these have not been validated among adolescents and are
likely not appropriate for an adolescent audience. However, this is an area for future inquiry.
An adolescent instrument should consider the various sources of stress for adolescents,
including the farm, school, peers, family, and others, such that comparisons across types of
stressors can be made. Furthermore, associations between stress and mental health symp-
toms should be interpreted with caution, given that the recall period was not consistent
across instruments. For example, the PHQ-A asks respondents to report on symptoms in
the past two weeks, whereas the ASQ-S asks about stressors in the past year [39,50]. While
the 12-month recall period might raise concerns about recall bias, traumatic events and
stressors are often recalled more easily than more mundane experiences among adolescents.

Adolescence is often associated with greater risk-taking, and this is considered normal
to development. Among adolescents, risk-taking has been linked to clinical and social
conditions such as mental health issues, sexually transmitted infection, and violence [58,59].
We observed important and concerning risk-taking behaviors among agricultural youths in
addition to associations between mental health and risk-taking. Less than a quarter of our
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sample reported having tried cigarette smoking or ever having a drink of alcohol (22.5%
and 22.2%, respectively). Less than 10% of our sample reported having used an electronic
vaping device, ever having used marijuana, or ever having used smokeless tobacco. Among
adolescents that participated in the 2021 Youth Risk Behavior Survey, a national survey
administered by the CDC, 47.5% reported ever consuming alcohol, and 27.8% reported
ever having used marijuana [60].

While there have been notable declines in substance use among adolescents, these
prevalence estimates are still much higher than what we observed among agricultural
youths. Lower reports of substance use among agricultural adolescents may also reflect
more limited access for adolescents in rural and agricultural communities. In addition, the
lack of anonymity and privacy in small, rural communities with limited retail options may
be protective against substance use among agricultural youths.

The prevalence of violence-related behaviors among agricultural youths in our sample
is especially concerning. Just over a quarter of agricultural youths reported carrying a
weapon in the past month, and just under a quarter reported carrying a weapon on school
property in the past month. Furthermore, about half of the respondents reported having
been in a physical fight in the last year. Questions on the farm adolescent survey were
pulled from the Youth Risk Behaviors Surveillance Survey (YRBSS), a national public
health survey of youths’ risk-taking behaviors, in order to compare our farm sample to the
larger, general youth population. In 2021, 3.1% of high school youths surveyed reported
having carried a weapon on school property, and 18.3% reported having been in a physical
fight in the past year [61]. These results may be more reflective of rural and agricultural
youths’ exposure to weapons but not necessarily a propensity towards violence. Rural
adolescents are more likely to be exposed to firearms at a young age [62], farm youths are
more likely to have some weapons, such as rifles and shotguns, than non-farm youths [63],
and they are more likely to participate in recreational sports and activities where weapons
are commonplace.

Among agricultural youths, violence-related behaviors are associated with symptoms
of depression. Individuals who met the criteria for at least mild symptoms of depression
were more likely to have reported carrying a weapon, carrying a weapon on school property,
and avoiding school because of feeling unsafe at least one time in the past 30 days. They
were also significantly more likely to have been threatened with a weapon and been
in a physical fight at least once in the past year. Given the study design, we cannot
establish a causal relationship between these variables. Importantly, expanding too much
on these results may perpetuate stigmatizing perceptions that individuals with mental
health conditions are dangerous [64]. Research suggests that individuals with mental health
conditions are usually targets of violence, which may contribute to the carrying a weapon
or participating in a fight among farm adolescents [65]. Regardless of the direction of the
relationship, the results related to carrying a weapon, carrying a weapon on school property,
and having participated in a fight underscore the need for additional research around how
the weapons are being used or the intent. Violence reduction intervention programs,
resources, and services should be developed and evaluated in rural and agricultural
communities. Recognizing ready access to weapons in rural areas and early exposure [66],
programs to emphasize the safe storage of weapons should also be deployed.

The results of this cross-sectional study of agricultural youths’ stress, mental health,
and risk-taking lead to important discussions about the access and availability of resources
and services for youth-based resources and services in communities and schools. Most of
the agriculture in the U.S. occurs in rural communities that are often medically underserved,
especially when it comes to mental health services [67]. Additional barriers to mental
healthcare in rural communities include stigma, costs, and time/distance to care, if services
are available. Among adolescents, stigma and embarrassment remain pervasive barriers
to help-seeking, as well as cost and the availability of resources [68]. Unfortunately, these
barriers to help-seeking have also been cited among agricultural adults [69,70]. Parents
and/or adult guardians often act as gatekeepers to medical access and care for their
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adolescent minors [71]. Adults who are distrusting of medical services, perceive stigma, or
feel resources are financially inaccessible may instill a similar belief in their children [72]
and perpetuate generations hesitant to seek help for mental health concerns.

Furthermore, parents who are experiencing tremendous stress and/or mental health
conditions themselves may not be able to recognize signs of mental health conditions in
their adolescents. Training other adults who have routine contact with adolescents, such
as educators, youth organization leaders, and coaches, could be important to identifying
early signs of stress, mental health conditions, and risk-taking behaviors. Programs that
increase the awareness of mental health conditions and promote the skills and confidence
to intervene should be tested and evaluated among adults in agricultural environments.

While the results of this study are among the first to describe the sources of stress
and mental health experiences of agricultural youths, the results should be interpreted
considering some limitations. First, the cross-sectional design of the study limits the
results to associations between variables, and causal relationships cannot be assumed.
Also, comparisons to non-farm youths must be made and interpreted with caution, as
the sample lacks a non-farm control group. Comparisons made are based on the most
similar results of the general population. Additional limitations include those consistent
with survey research, including recall bias and social desirability bias. The research team’s
communication with the participants emphasized confidentiality; however, written consent
and assent were required, which may have discouraged some participants from responding
truthfully to some survey items. Additionally, survey respondents were recruited via a
convenience sample, which may have introduced additional biases. There may be some
selection bias in who completed or participated in the study. Parents were required to
consent their child to participate, and parents may have been persuaded or dissuaded to
participate depending on their own mental health status or personal stigma. Therefore, our
sample may not be representative of the broader agricultural population and may over- or
underreport the prevalence of mental health conditions among farm youths. Furthermore,
we did not inquire about some other potentially important risk factors for mental health
conditions among youths, such as gender identity and LGBTQ+ status, which should be
included in future studies.

5. Conclusions

The mental health of agricultural populations should continue to be a public health
priority, with increased attention on youths and families. The agricultural youths in our
sample reported worse mental health than published reports for the general population.
In addition, a high proportion of agricultural youths participate in risk-taking behaviors
related to weapons and violence. Additional research should further examine relation-
ships between risk-taking behaviors and mental health with the goal of understanding
causal relationships. Programs and interventions to reduce access to weapons in rural and
agricultural communities should also be evaluated.

Author Contributions: Conceptualization, J.M.R. and R.L.B.; methodology, J.M.R. and R.L.B.; valida-
tion, R.L.B.; formal analysis, R.L.B.; writing—original draft preparation, J.M.R.; writing—review and
editing, R.L.B.; data collection, J.M.R. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by the National Children’s Center for Rural and Agricultural
Safety and Health (NCCRAHS) (NIOSH grant # U54 OH009568-11).

Institutional Review Board Statement: All research protocols were approved by the Institutional Re-
view Board at the University of Illinois Urbana-Champaign, protocol 21759, approved 21 April 2021.

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

Data Availability Statement: Data are not currently available.

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



Int. J. Environ. Res. Public Health 2024, 21, 830 15 of 17

References
1. Garrett-Wright, D.; Malin, C.; Jones, M.S. Mental Health in Farming Communities. J. Psychosoc. Nurs. Ment. Health Serv. 2023, 61,

39–43. [CrossRef] [PubMed]
2. Nichols, C.E.; Davis, J. The Women Farmer Stress Inventory: Examining women farmer stress in the United States Corn Belt. J.

Rural Health 2023, 40, 457–466. [CrossRef] [PubMed]
3. Montgomery, A.; Basey, S.; Baucom, L.; Scoggins, C. Stress and suicidal ideation among first-generation farmers: A cross-sectional

study with 1,288 farmers in Georgia. J. Rural Health 2024, 40, 75–86. [CrossRef] [PubMed]
4. Proctor, C.; Hopkins, N.; Reece, C. The Intersection of Gender and Occupational Roles in Agriculture: Stress, Resilience, and

Alcohol Behaviors of US Farmers. J. Occup. Environ. Med. 2024, 66, 286–292. [CrossRef]
5. Ringering, S.; Gracy, L.; Sass, D. Male Farm and Agricultural Worker Suicides in Kansas, 2016–2020. J. Agromed. 2024, 29, 136–143.

[CrossRef] [PubMed]
6. Bjornestad, A.; Brown, L.; Weidauer, L. The relationship between social support and depressive symptoms in Midwestern farmers.

J. Rural Ment. Health 2019, 34, 109–117. [CrossRef]
7. Booth, N.J.; Lloyd, K. Stress in farmers. Int. J. Soc. Psychiatry 2000, 46, 67–73. [CrossRef] [PubMed]
8. Deary, I.J.; Willock, J.; McGregor, M. Stress in farming. Stress Med. 1997, 13, 131–136. [CrossRef]
9. Rudolphi, J.M.; Berg, R.L.; Parsaik, A. Depression, Anxiety and Stress Among Young Farmers and Ranchers: A Pilot Study.

Community Ment. Health J. 2020, 56, 126–134. [CrossRef]
10. Onwuameze, O.E.; Paradiso, S.; Peek-Asa, C.; Donham, K.J.; Rautiainen, R.H. Modifiable risk factors for depressed mood among

farmers. Ann. Clin. Psychiatry 2013, 25, 83–90.
11. Winkelman, S.B.; Chaney, E.H.; Bethel, J.W. Stress, depression and coping among Latino migrant and seasonal farmworkers. Int.

J. Environ. Res. Public Health 2013, 10, 1815–1830. [CrossRef] [PubMed]
12. Ramos, A.K.; Carlo, G.; Grant, K.; Trinidad, N.; Correa, A. Stress, Depression, and Occupational Injury among Migrant

Farmworkers in Nebraska. Safety 2016, 2, 23. [CrossRef] [PubMed]
13. Hovey, J.D.; Magana, C. Acculturative stress, anxiety, and depression among Mexican immigrant farmworkers in the midwest

United States. J. Immigr. Health 2000, 2, 119–131. [CrossRef] [PubMed]
14. Budge, H.; Shortall, S. Agriculture, COVID-19 and mental health: Does gender matter? Sociol. Rural. 2023, 63, 82–94. [CrossRef]

[PubMed]
15. Gamlin, J.; Hesketh, T. Child Work in Agriculture: Acute and Chronic Health Hazards. Child. Youth Environ. 2007, 17, 1–23.

[CrossRef]
16. Voaklander, D.C.; Rudolphi, J.M.; Berg, R.; Drul, C.; Belton, K.L.; Pickett, W. Fatal farm injuries to Canadian children. Prev. Med.

2020, 139, 106233. [CrossRef] [PubMed]
17. Freeman, S.A.; Schwab, C.V.; Jiang, Q. Quantifying stressors among Iowa farmers. J. Agric. Saf. Health 2008, 14, 431–439.

[CrossRef] [PubMed]
18. Taylor, S.J.; Barker, L.A.; Heavey, L.; McHale, S. The typical developmental trajectory of social and executive functions in late

adolescence and early adulthood. Dev. Psychol. 2013, 49, 1253–1265. [CrossRef] [PubMed]
19. Perou, R.; Bitsko, R.H.; Blumberg, S.J.; Pastor, P.; Ghandour, R.M.; Gfroerer, J.C.; Hedden, S.L.; Crosby, A.E.; Visser, S.N.; Schieve,

L.A.; et al. Mental health surveillance among children—United States, 2005–2011. MMWR Suppl. 2013, 62, 1–35. [PubMed]
20. National Institute of Mental Health. Major Depression; U.S. Department of Health and Human Services, Ed.; NIMH: Bethesada,

MD, USA, 2022.
21. Bitsko, R.H.; Claussen, A.H.; Lichstein, J.; Black, L.I.; Jones, S.E.; Danielson, M.L.; Hoenig, J.M.; Davis Jack, S.P.; Brody, D.J.;

Gyawali, S.; et al. Mental Health Surveillance Among Children-United States, 2013–2019. MMWR Suppl. 2022, 71, 1–42. [CrossRef]
22. Merikangas, K.R.; He, J.P.; Burstein, M.; Swanson, S.A.; Avenevoli, S.; Cui, L.; Benjet, C.; Georgiades, K.; Swendsen, J. Lifetime

prevalence of mental disorders in U.S. adolescents: Results from the National Comorbidity Survey Replication--Adolescent
Supplement (NCS-A). J. Am. Acad. Child Adolesc. Psychiatry 2010, 49, 980–989. [CrossRef] [PubMed]

23. Goodman, E.; McEwen, B.S.; Dolan, L.M.; Schafer-Kalkhoff, T.; Adler, N.E. Social disadvantage and adolescent stress. J. Adolesc.
Health 2005, 37, 484–492. [CrossRef] [PubMed]

24. DuBois, D.L.; Felner, R.D.; Meares, H.; Krier, M. Prospective investigation of the effects of socioeconomic disadvantage, life stress,
and social support on early adolescent adjustment. J. Abnorm. Psychol. 1994, 103, 511–522. [CrossRef] [PubMed]

25. Baumrind, D. The influence of parenting style on adolescent competence and substance use. J. Early Adolesc. 1991, 11, 56–95.
[CrossRef]

26. Conger, R.D.; Donnellan, M.B. An interactionist perspective on the socioeconomic context of human development. Annu. Rev.
Psychol. 2007, 58, 175–199. [CrossRef] [PubMed]

27. Milligan, D.; Stabile, M. Do Child Tax Benefits Affect the Well-being of Children? Evidence from Canadian Child Benefit
Expansions. Am. Econ. J.-Econ. Policy 2011, 3, 175–205. [CrossRef]

28. Morales, D.A.; Barksdale, C.L.; Beckel-Mitchener, A.C. A call to action to address rural mental health disparities. J. Clin. Transl.
Sci. 2020, 4, 463–467. [CrossRef] [PubMed]

29. Kwan, M.Y.; Arbour-Nicitopoulos, K.P.; Duku, E.; Faulkner, G. Patterns of multiple health risk-behaviours in university students
and their association with mental health: Application of latent class analysis. Health Promot. Chronic Dis. Prev. Can. 2016, 36,
163–170. [CrossRef] [PubMed]

https://doi.org/10.3928/02793695-20230424-02
https://www.ncbi.nlm.nih.gov/pubmed/37134283
https://doi.org/10.1111/jrh.12808
https://www.ncbi.nlm.nih.gov/pubmed/37962323
https://doi.org/10.1111/jrh.12764
https://www.ncbi.nlm.nih.gov/pubmed/37095593
https://doi.org/10.1097/JOM.0000000000003049
https://doi.org/10.1080/1059924X.2024.2305332
https://www.ncbi.nlm.nih.gov/pubmed/38250797
https://doi.org/10.1037/rmh0000121
https://doi.org/10.1177/002076400004600108
https://www.ncbi.nlm.nih.gov/pubmed/14529080
https://doi.org/10.1002/(SICI)1099-1700(199704)13:2%3C131::AID-SMI727%3E3.0.CO;2-T
https://doi.org/10.1007/s10597-019-00480-y
https://doi.org/10.3390/ijerph10051815
https://www.ncbi.nlm.nih.gov/pubmed/23644829
https://doi.org/10.3390/safety2040023
https://www.ncbi.nlm.nih.gov/pubmed/29644237
https://doi.org/10.1023/A:1009556802759
https://www.ncbi.nlm.nih.gov/pubmed/16228745
https://doi.org/10.1111/soru.12408
https://www.ncbi.nlm.nih.gov/pubmed/36714790
https://doi.org/10.1353/cye.2007.0019
https://doi.org/10.1016/j.ypmed.2020.106233
https://www.ncbi.nlm.nih.gov/pubmed/32800973
https://doi.org/10.13031/2013.25280
https://www.ncbi.nlm.nih.gov/pubmed/19044170
https://doi.org/10.1037/a0029871
https://www.ncbi.nlm.nih.gov/pubmed/22946438
https://www.ncbi.nlm.nih.gov/pubmed/23677130
https://doi.org/10.15585/mmwr.su7102a1
https://doi.org/10.1016/j.jaac.2010.05.017
https://www.ncbi.nlm.nih.gov/pubmed/20855043
https://doi.org/10.1016/j.jadohealth.2004.11.126
https://www.ncbi.nlm.nih.gov/pubmed/16310126
https://doi.org/10.1037/0021-843X.103.3.511
https://www.ncbi.nlm.nih.gov/pubmed/7930051
https://doi.org/10.1177/0272431691111004
https://doi.org/10.1146/annurev.psych.58.110405.085551
https://www.ncbi.nlm.nih.gov/pubmed/16903807
https://doi.org/10.1257/pol.3.3.175
https://doi.org/10.1017/cts.2020.42
https://www.ncbi.nlm.nih.gov/pubmed/33244437
https://doi.org/10.24095/hpcdp.36.8.03
https://www.ncbi.nlm.nih.gov/pubmed/27556920


Int. J. Environ. Res. Public Health 2024, 21, 830 16 of 17

30. Smout, A.; Newton, N.C.; Slade, T.; O’Donoghue, B.; Chapman, C. The relationship between early risk-taking behavior and
mental health problems among a nationally representative sample of Australian youth. J. Affect. Disord. 2020, 272, 239–248.
[CrossRef]

31. Catalano, R.F.; Fagan, A.A.; Gavin, L.E.; Greenberg, M.T.; Irwin, C.E., Jr.; Ross, D.A.; Shek, D.T. Worldwide application of
prevention science in adolescent health. Lancet 2012, 379, 1653–1664. [CrossRef]

32. Atav, S.; Spencer, G.A. Health risk behaviors among adolescents attending rural, suburban, and urban schools: A comparative
study. Fam. Community Health 2002, 25, 53–64. [CrossRef] [PubMed]

33. Pickett, W.; Berg, R.L.; Marlenga, B. Health and Well-Being Among Young People From Canadian Farms: Associations With a
Culture of Risk-Taking. J. Rural Health 2018, 34, 275–282. [CrossRef] [PubMed]

34. United States Department of Agriculture. Agriculture in the Midwest. 2017. Available online: https://www.climatehubs.usda.
gov/hubs/midwest/topic/agriculture-midwest (accessed on 6 November 2019).

35. USDA National Agricultural Statistics Service. Farms and Land in Farms 2018 Summary; United States Department of Agriculture,
Ed.; USDA: Washington, DC, USA, 2019.

36. Farm Market iD. Objective Insights on Both Growers & Farms. 2020. Available online: https://www.farmmarketid.com/data/
(accessed on 4 January 2020).

37. Dillman, D.A.; Smyth, J.D.; Christian, L.M. Internet, Phone, Mail, and Mixed-Mode Surveys: The Tailored Design Method, 4th ed.;
Wiley: Indianapolis, IN, USA, 2014.

38. Harris, P.A.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J.G. Research electronic data capture (REDCap)--a metadata-
driven methodology and workflow process for providing translational research informatics support. J. Biomed. Inform. 2009, 42,
377–381. [CrossRef] [PubMed]

39. Johnson, J.G.; Harris, E.S.; Spitzer, R.L.; Williams, J.B. The patient health questionnaire for adolescents: Validation of an instrument
for the assessment of mental disorders among adolescent primary care patients. J. Adolesc. Health 2002, 30, 196–204. [CrossRef]
[PubMed]

40. Birmaher, B.; Brent, D.A.; Chiappetta, L.; Bridge, J.; Monga, S.; Baugher, M. Psychometric properties of the Screen for Child
Anxiety Related Emotional Disorders (SCARED): A replication study. J. Am. Acad. Child Adolesc. Psychiatry 1999, 38, 1230–1236.
[CrossRef] [PubMed]

41. Byrne, D.G.; Davenport, S.C.; Mazanov, J. Profiles of adolescent stress: The development of the adolescent stress questionnaire
(ASQ). J. Adolesc. 2007, 30, 393–416. [CrossRef] [PubMed]

42. De Vriendt, T.; Clays, E.; Moreno, L.A.; Bergman, P.; Vicente-Rodriguez, G.; Nagy, E.; Dietrich, S.; Manios, Y.; De Henauw, S.;
Group, H.S. Reliability and validity of the Adolescent Stress Questionnaire in a sample of European adolescents—The HELENA
study. BMC Public Health 2011, 11, 717. [CrossRef] [PubMed]

43. Centers for Disease Control and Prevention. Youth Risk Behavior Surveillance System (YRBSS); U.S. Department of Health and
Human Services, Ed.; CDC: Atlanta, GA, USA, 2018.

44. Rudolphi, J.M.; Berg, R.L. Mental health of agricultural adolescents and adults: Preliminary results of a five-year study. Front.
Public Health 2023, 11, 1056487. [CrossRef] [PubMed]

45. Bitsko, R.H.; Holbrook, J.R.; Ghandour, R.M.; Blumberg, S.J.; Visser, S.N.; Perou, R.; Walkup, J.T. Epidemiology and Impact of
Health Care Provider-Diagnosed Anxiety and Depression Among US Children. J. Dev. Behav. Pediatr. 2018, 39, 395–403. [CrossRef]

46. Centers for Disease Control and Prevention. Coronavirus Disease 2019 (COVID-19). 2020. Available online: https://www.cdc.
gov/coronavirus/2019-ncov/index.html (accessed on 3 December 2020).

47. Guner, R.; Hasanoglu, I.; Aktas, F. COVID-19: Prevention and control measures in community. Turk. J. Med. Sci. 2020, 50, 571–577.
[CrossRef]

48. Campbell, O.L.K.; Bann, D.; Patalay, P. The gender gap in adolescent mental health: A cross-national investigation of 566,829
adolescents across 73 countries. SSM Popul. Health 2021, 13, 100742. [CrossRef]

49. Haavik, L.; Joa, I.; Hatloy, K.; Stain, H.J.; Langeveld, J. Help seeking for mental health problems in an adolescent population: The
effect of gender. J. Ment. Health 2019, 28, 467–474. [CrossRef] [PubMed]

50. Anniko, M.K.; Boersma, K.; van Wijk, N.P.L.; Byrne, D.; Tillfors, M. Development of a Shortened Version of the Adolescent Stress
Questionnaire (ASQ-S): Construct validity and sex invariance in a large sample of Swedish adolescents. Scand. J. Child Adolesc.
Psychiatr. Psychol. 2018, 6, 4–15. [CrossRef]

51. McKay, M.; Andretta, J.; Perry, J. The shortened version of the Adolescent Stress Questionnaire (ASQ-S; Sweden): A validation
study in United Kingdom adolescents. Scand. J. Child Adolesc. Psychiatr. Psychol. 2019, 7, 81–87. [CrossRef]

52. Ertanir, B.; Rietz, C.; Graf, U.; Kassis, W. A Cross-National Validation of the Shortened Version of the Adolescent Stress
Questionnaire (ASQ-S) Among Adolescents From Switzerland, Germany, and Greece. Front. Psychol. 2021, 12, 619493. [CrossRef]
[PubMed]

53. Bakker, M.P.; Ormel, J.; Verhulst, F.C.; Oldehinkel, A.J. Peer stressors and gender differences in adolescents’ mental health: The
TRAILS study. J. Adolesc. Health 2010, 46, 444–450. [CrossRef]

54. Hampel, P.; Petermann, F. Perceived stress, coping, and adjustment in adolescents. J. Adolesc. Health 2006, 38, 409–415. [CrossRef]
[PubMed]

55. Hankin, B.L.; Mermelstein, R.; Roesch, L. Sex differences in adolescent depression: Stress exposure and reactivity models. Child
Dev. 2007, 78, 279–295. [CrossRef]

https://doi.org/10.1016/j.jad.2020.04.040
https://doi.org/10.1016/S0140-6736(12)60238-4
https://doi.org/10.1097/00003727-200207000-00007
https://www.ncbi.nlm.nih.gov/pubmed/12010115
https://doi.org/10.1111/jrh.12281
https://www.ncbi.nlm.nih.gov/pubmed/29058351
https://www.climatehubs.usda.gov/hubs/midwest/topic/agriculture-midwest
https://www.climatehubs.usda.gov/hubs/midwest/topic/agriculture-midwest
https://www.farmmarketid.com/data/
https://doi.org/10.1016/j.jbi.2008.08.010
https://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1016/S1054-139X(01)00333-0
https://www.ncbi.nlm.nih.gov/pubmed/11869927
https://doi.org/10.1097/00004583-199910000-00011
https://www.ncbi.nlm.nih.gov/pubmed/10517055
https://doi.org/10.1016/j.adolescence.2006.04.004
https://www.ncbi.nlm.nih.gov/pubmed/16750846
https://doi.org/10.1186/1471-2458-11-717
https://www.ncbi.nlm.nih.gov/pubmed/21943341
https://doi.org/10.3389/fpubh.2023.1056487
https://www.ncbi.nlm.nih.gov/pubmed/36935670
https://doi.org/10.1097/DBP.0000000000000571
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://doi.org/10.3906/sag-2004-146
https://doi.org/10.1016/j.ssmph.2021.100742
https://doi.org/10.1080/09638237.2017.1340630
https://www.ncbi.nlm.nih.gov/pubmed/28719230
https://doi.org/10.21307/sjcapp-2018-001
https://doi.org/10.21307/sjcapp-2019-011
https://doi.org/10.3389/fpsyg.2021.619493
https://www.ncbi.nlm.nih.gov/pubmed/33897529
https://doi.org/10.1016/j.jadohealth.2009.10.002
https://doi.org/10.1016/j.jadohealth.2005.02.014
https://www.ncbi.nlm.nih.gov/pubmed/16549302
https://doi.org/10.1111/j.1467-8624.2007.00997.x


Int. J. Environ. Res. Public Health 2024, 21, 830 17 of 17

56. Grant, K.E.; Compas, B.E.; Thurm, A.E.; McMahon, S.D.; Gipson, P.Y. Stressors and child and adolescent psychopathology:
Measurement issues and prospective effects. J. Clin. Child Adolesc. Psychol. 2004, 33, 412–425. [CrossRef]

57. Eberhardt, B.; Pooyan, A. Development of the Farm Stress Survey; Factorial structure, reliability, and validity. Educ. Psychol. Meas.
1990, 50, 393–402. [CrossRef]

58. Reynolds, E.K.; Schreiber, W.M.; Geisel, K.; MacPherson, L.; Ernst, M.; Lejuez, C.W. Influence of social stress on risk-taking
behavior in adolescents. J. Anxiety Disord. 2013, 27, 272–277. [CrossRef] [PubMed]

59. Jones, C.M.; Clayton, H.B.; Deputy, N.P.; Roehler, D.R.; Ko, J.Y.; Esser, M.B.; Brookmeyer, K.A.; Hertz, M.F. Prescription Opioid
Misuse and Use of Alcohol and Other Substances Among High School Students-Youth Risk Behavior Survey, United States, 2019.
MMWR Suppl. 2020, 69, 38–46. [CrossRef] [PubMed]

60. Hoots, B.E.; Li, J.; Hertz, M.F.; Esser, M.B.; Rico, A.; Zavala, E.Y.; Jones, C.M. Alcohol and Other Substance Use Before and During
the COVID-19 Pandemic Among High School Students-Youth Risk Behavior Survey, United States, 2021. MMWR Suppl. 2023, 72,
84–92. [CrossRef] [PubMed]

61. Centers for Disease Control and Prevention. High School YRBS: United States 2021 Results. 2023. Available online:
https://nccd.cdc.gov/Youthonline/App/Results.aspx?TT=A&OUT=0&SID=HS&QID=QQ&LID=XX&YID=2021&LID2=&
YID2=&COL=S&ROW1=N&ROW2=N&HT=QQ&LCT=LL&FS=S1&FR=R1&FG=G1&FA=A1&FI=I1&FP=P1&FSL=S1&FRL=
R1&FGL=G1&FAL=A1&FIL=I1&FPL=P1&PV=&TST=False&C1=&C2=&QP=G&DP=1&VA=CI&CS=Y&SYID=&EYID=&SC=
DEFAULT&SO=ASC (accessed on 2 April 2024).

62. Koopman, J.L.; Wymore, C.C.; Stange, N.R.; Wetjen, K.M.; Hoogerwerf, P.J.; Liao, J.; Wood, K.E.; Denning, G.M.; Jennissen, C.A.
Firearm exposure and safety training of rural Iowa youth. J. Rural Health 2024, 40, 574–584. [CrossRef] [PubMed]

63. Jennissen, C.A.; Wetjen, K.M.; Wymore, C.C.; Stange, N.R.; Denning, G.M.; Liao, J.; Wood, K.E. Firearm Exposure and Storage
Practices in the Homes of Rural Adolescents. West. J. Emerg. Med. 2021, 22, 498–509. [CrossRef] [PubMed]

64. Kamperman, A.M.; Henrichs, J.; Bogaerts, S.; Lesaffre, E.M.; Wierdsma, A.I.; Ghauharali, R.R.; Swildens, W.; Nijssen, Y.; van
der Gaag, M.; Theunissen, J.R.; et al. Criminal victimisation in people with severe mental illness: A multi-site prevalence and
incidence survey in the Netherlands. PLoS ONE 2014, 9, e91029. [CrossRef] [PubMed]

65. Rossler, W. The stigma of mental disorders: A millennia-long history of social exclusion and prejudices. EMBO Rep. 2016, 17,
1250–1253. [CrossRef] [PubMed]

66. Rowhani-Rahbar, A.; Oesterle, S.; Skinner, M.L. Initiation Age, Cumulative Prevalence, and Longitudinal Patterns of Handgun
Carrying Among Rural Adolescents: A Multistate Study. J. Adolesc. Health 2020, 66, 416–422. [CrossRef]

67. Thomas, K.C.; Ellis, A.R.; Konrad, T.R.; Holzer, C.E.; Morrissey, J.P. County-level estimates of mental health professional shortage
in the United States. Psychiatr. Serv. 2009, 60, 1323–1328. [CrossRef]

68. Radez, J.; Reardon, T.; Creswell, C.; Lawrence, P.J.; Evdoka-Burton, G.; Waite, P. Why do children and adolescents (not) seek and
access professional help for their mental health problems? A systematic review of quantitative and qualitative studies. Eur. Child
Adolesc. Psychiatry 2021, 30, 183–211. [CrossRef]

69. Brenes, G.A.; Danhauer, S.C.; Lyles, M.F.; Hogan, P.E.; Miller, M.E. Barriers to Mental Health Treatment in Rural Older Adults.
Am. J. Geriatr. Psychiatry 2015, 23, 1172–1178. [CrossRef] [PubMed]

70. Ramos, A.K.; Su, D.; Lander, L.; Rivera, R. Stress Factors Contributing to Depression Among Latino Migrant Farmworkers in
Nebraska. J. Immigr. Minor. Health 2015, 17, 1627–1634. [CrossRef] [PubMed]

71. Villagrana, M. Mental Health Services for Children and Youth in the Child Welfare System: A Focus on Caregivers as Gatekeepers.
Child. Youth Serv. Rev. 2010, 32, 691–697. [CrossRef] [PubMed]

72. Reeder, J.M. Family perception: A key to intervention. AACN Clin. Issues Crit. Care Nurs. 1991, 2, 188–194. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1207/s15374424jccp3302_23
https://doi.org/10.1177/0013164490502018
https://doi.org/10.1016/j.janxdis.2013.02.010
https://www.ncbi.nlm.nih.gov/pubmed/23602940
https://doi.org/10.15585/mmwr.su6901a5
https://www.ncbi.nlm.nih.gov/pubmed/32817608
https://doi.org/10.15585/mmwr.su7201a10
https://www.ncbi.nlm.nih.gov/pubmed/37104552
https://nccd.cdc.gov/Youthonline/App/Results.aspx?TT=A&OUT=0&SID=HS&QID=QQ&LID=XX&YID=2021&LID2=&YID2=&COL=S&ROW1=N&ROW2=N&HT=QQ&LCT=LL&FS=S1&FR=R1&FG=G1&FA=A1&FI=I1&FP=P1&FSL=S1&FRL=R1&FGL=G1&FAL=A1&FIL=I1&FPL=P1&PV=&TST=False&C1=&C2=&QP=G&DP=1&VA=CI&CS=Y&SYID=&EYID=&SC=DEFAULT&SO=ASC
https://nccd.cdc.gov/Youthonline/App/Results.aspx?TT=A&OUT=0&SID=HS&QID=QQ&LID=XX&YID=2021&LID2=&YID2=&COL=S&ROW1=N&ROW2=N&HT=QQ&LCT=LL&FS=S1&FR=R1&FG=G1&FA=A1&FI=I1&FP=P1&FSL=S1&FRL=R1&FGL=G1&FAL=A1&FIL=I1&FPL=P1&PV=&TST=False&C1=&C2=&QP=G&DP=1&VA=CI&CS=Y&SYID=&EYID=&SC=DEFAULT&SO=ASC
https://nccd.cdc.gov/Youthonline/App/Results.aspx?TT=A&OUT=0&SID=HS&QID=QQ&LID=XX&YID=2021&LID2=&YID2=&COL=S&ROW1=N&ROW2=N&HT=QQ&LCT=LL&FS=S1&FR=R1&FG=G1&FA=A1&FI=I1&FP=P1&FSL=S1&FRL=R1&FGL=G1&FAL=A1&FIL=I1&FPL=P1&PV=&TST=False&C1=&C2=&QP=G&DP=1&VA=CI&CS=Y&SYID=&EYID=&SC=DEFAULT&SO=ASC
https://nccd.cdc.gov/Youthonline/App/Results.aspx?TT=A&OUT=0&SID=HS&QID=QQ&LID=XX&YID=2021&LID2=&YID2=&COL=S&ROW1=N&ROW2=N&HT=QQ&LCT=LL&FS=S1&FR=R1&FG=G1&FA=A1&FI=I1&FP=P1&FSL=S1&FRL=R1&FGL=G1&FAL=A1&FIL=I1&FPL=P1&PV=&TST=False&C1=&C2=&QP=G&DP=1&VA=CI&CS=Y&SYID=&EYID=&SC=DEFAULT&SO=ASC
https://doi.org/10.1111/jrh.12823
https://www.ncbi.nlm.nih.gov/pubmed/38321268
https://doi.org/10.5811/westjem.2021.3.50263
https://www.ncbi.nlm.nih.gov/pubmed/34125019
https://doi.org/10.1371/journal.pone.0091029
https://www.ncbi.nlm.nih.gov/pubmed/24609108
https://doi.org/10.15252/embr.201643041
https://www.ncbi.nlm.nih.gov/pubmed/27470237
https://doi.org/10.1016/j.jadohealth.2019.11.313
https://doi.org/10.1176/ps.2009.60.10.1323
https://doi.org/10.1007/s00787-019-01469-4
https://doi.org/10.1016/j.jagp.2015.06.002
https://www.ncbi.nlm.nih.gov/pubmed/26245880
https://doi.org/10.1007/s10903-015-0201-5
https://www.ncbi.nlm.nih.gov/pubmed/25840517
https://doi.org/10.1016/j.childyouth.2010.01.005
https://www.ncbi.nlm.nih.gov/pubmed/20419079
https://doi.org/10.4037/15597768-1991-2003

	Introduction 
	Materials and Methods 
	Methods 
	Materials 
	Screening Questions 
	Demographic and Farm Characteristics 
	Mental Health 
	Stress 
	Risk-Taking Behaviors 

	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

