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INTRODUCTION

Due to the nature of their work, farmers often live in rural areas
and have greater physical distance from health care resources, fewer
health care providers per capita, and decreased insurance coverage

compared to urban residents.!3 Formal health care challenges are
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Abstract

Purpose: The purpose of this study was to identify and test the factor structure of
the Agricultural Producer Barriers to Care Scale (APBCS), which assesses barriers to
engaging with health care in rural US farmers.

Methods: Respondents (n = 1045) completed an online survey that was distributed
digitally and in-person by researchers and community partners at farming events and
via farm-related social media. Exploratory and Confirmatory Factor Analysis were
used to assess the underlying factor structure of the APBCS, and McDonald’s omega
coefficients were calculated to test the reliability of each factor and the instrument as
awhole. Data analysis was conducted in SPSS 28.0 and MPlus Version 7.4.

Findings: The exploratory factor analysis (n = 689) indicated a four-factor structure
for the APBCS with domains of (i) formal health care challenges, (ii) cultural barriers
to help-seeking, (iii) stigma, and (iv) resilience, which explained 38.408% of the overall
variance. The confirmatory factor analysis (n = 231) found that a three-factor struc-
ture, where questions from “cultural barriers to help seeking” were applied to factors
for stigma and resilience, was a better fit for the model than the four-factor model
hypothesized by the EFA. The final APBCS showed reliability within each domain, and
across the full three-factor scale.

Conclusion: The APBCS is a promising tool that shows high internal consistency and
could inform researchers and practitioners about the structural and cultural barriers

to engaging with health care in agricultural producers living in the United States.
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well-documented by farmers and include long travel times to access
services, lack of specialty care in rural areas, and the inability to take
time away from work to access services.*"® Farmers are less likely
to receive benefits from Medicare or Medicaid, and to receive health
insurance through their employer, placing them at greater risk of

health-related financial concerns.” Roughly 60% of rural adults live
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in areas experiencing a deficit of mental health care providers.® Lack
of access to health care resources in rural areas leads to reliance on
primary care providers as a sole touchpoint with the health care sys-
tem, despite the fact that PCP’s are often poorly equipped to deliver
behavioral or specialty health care.? Farmers also report a lack of com-
petence by providers in understanding their occupation and lifestyle,
leading to avoidance of help-seeking behavior and lack of disclosure
regarding health concerns.10.11

Even when health care resources are available to farmers, a com-
bination of factors contribute to underutilization of services including
poor perceived quality of care, stigmatization of engaging with ser-
vices, and farmers’ adherence to principles of self-reliance and other
conventional masculine ideals.2>12 For those within the agricultural
community, farming is closely related to one’s personal identity due
to its extensive demands and common generational ties. 1113 Fur-
thermore, many farmers live on or in close proximity to their farm,
amplifying the personal aspects of farming and decreasing overall
work-life balance.!* This relationship between farming and identity
gives rise to the internalization of common values associated with
farming culture, including self-reliance, pride, and masculinity.*1%13
Farmers typically reside in rural areas with close community ties, lead-
ing to infrequent help-seeking behaviors due to their fear of negative
sentiment from community members.2>1% Barriers to help-seeking are
even more pronounced for mental health and substance use issues.
Farmers report that engaging with services for mental health may lead
to individuals being viewed as weak, or unable to cope with the stres-
sors of farm work in the same way as their peers.*1112 While farmers
have been found to speak about their problems amongst themselves,
they are unlikely to seek help from those outside the farming commu-
nity due to pride being afrequent barrier that causes help-seeking to be
viewed as a sign of weakness.!11> Because farming is a time consum-
ing occupation that often requires work outside typical hours, farmers
are more likely to minimize their well-being and health care needs,
thereby reinforcing self-reliance. Farmers also report a reluctance to
seek care for mental health issues because of fear of job loss and others
inthe community perceiving them to be unfit to work, both of which are
important concerns when farmer’s identities and self-worth are closely

tied to what they produce. 11>

Existing measures of barriers to care

There is not an existing instrument that assesses the multitude of barri-
ers to engaging with health care faced by agricultural producers. While
some of the scales included in Table S1 share domains with the pro-
posed instrument and others have been successfully utilized in rural
populations, there are limitations to their relevance in assessing bar-
riers to care within the farming community. For instance, several of
these instruments were developed in the context of specific subpop-
ulations, including college students and veterans, limiting their ability
to be applied in an agricultural context.16-18 Other instruments focus
solely on barriers to care for mental health services, and fail to cap-

ture barriers to engaging with resources for physical health care that
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have been expressed in the farming community.2?~23 One instrument,
the MBMC, shares several domains with the proposed instrument but
was developed specifically to assess barriers to engaging in screening
for colorectal cancer and includes questions about medical mistrust
and fear of being perceived as homosexual, two themes that were not
identified in formative qualitative research.2* To our knowledge, no
psychometrically validated instruments have been developed to mea-
sure barriers to care in rural farming populations living in the United
States, and the purpose of this study was to fill this gap in the literature.

METHODS
Identification of domains through formative research

This development of this instrument was driven by a prior research
project titled FARMS (Finding Appropriate measurements for Rural
Mental health and Substance use), which provided the authors with a
better understanding of sources of stress, barriers to care, and coping
strategies that exist within the farming community in the state of Geor-
gia. Participants were recruited using a snowball sampling method,
and ultimately 15 farmers participated in structured interviews rang-
ing from 35 min to 1 h. Researchers used inductive coding to isolate
prominent themes related to sources of stress, barriers to care, cop-
ing strategies, and mental health outcomes in transcribed interviews.
Saturation was achieved over the course of the 15 interviews, and
prominent themes of inaccessibility of care, low prioritization of health,
adherence to traditional masculine ideals such as self-reliance and
resilience, and the stigmatization of individuals who sought help for
mental health challenges were identified.1114

Research findings mirrored themes that were identified in other
research projects concerned with farmers’ health and well-being. Qual-
itative research conducted by Hagen et al. among Canadian farmers
found that care for mental health support was often inaccessible in
rural farming communities, and those who publicly engaged in help-
seeking behavior for mental health challenges would be stigmatized
by other members of the community, mirroring statements made by
participants in formative research.'®> Another consistent theme was
farmers often felt disconnected from their care providers due to a
misunderstanding of the realities of working in agriculture.® The influ-
ence of accessibility of care and provider disconnect on help-seeking
behavior was not only identified in Canadian farmers, but in groups
of Australian farmers as well. Research conducted by Vayro et al.
found that farmers felt that providers should have a deeper under-
standing of their lifestyle to serve their communities more effectively,
and that accessibility of services was a significant barrier to initiat-
ing help-seeking behavior in a timely manner.® A separate longitudinal
cohort study among Australian farmers mirrored findings from for-
mative qualitative research, showing that many farmers preferred to
manage health needs themselves or by relying on personal support
networks of peers, friends, and family as opposed to visiting a health
care provider.2> Additional research in the Australian farming commu-

nity further supports findings of low prioritization of health issues and
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an emphasis on self-reliance as barriers to engaging in help-seeking
behavior.1?

Initial instrument development

Following the identification of qualitative themes and verifying con-
sistency within the broader literature about health care engagement
in the farming community, nine instruments with common develop-
mental aims or factors related to a specific barrier to health care
engagement present among the farming community were identified
by a thorough literature review of existing instruments for assessing
barriers to care. These instruments, represented in Table S1, assessed
conventional barriers to engaging with health care in rural areas, the
influence of masculinity on help-seeking and health care utilization, and
the impact of resilience and stigmatization on a respondents’ inten-
tions to engage in either help-seeking behavior or resource utilization.
After aninstrument was identified, the research team conducted a spe-
cific search to identify the developmental context, factor structure, and
any evidence of psychometric testing for each instrument. After the
nine instruments were identified, the full set of 172 items were exam-
ined for redundancies, with duplicate questions removed from the
pool. After redundant items were removed, remaining questions were
grouped into four themes: resilience, stigma, formal health care chal-
lenges, and cultural barriers to help-seeking. Once the questions were
grouped thematically the research team used a combination of their
own experience conducting formative qualitative research and famil-
iarity with existing literature related to farmers’ experiences engaging
with health care to assess the relevance of each item, and to amend the
language of items to be more appropriate for use in the target popula-
tion. Ultimately, 44 items were organized across the four hypothesized

domains.

Pilot testing

Once researchers had identified the final pool of items for inclu-
sion in the proposed instrument, the questionnaire was pretested
prior to survey administration. Boateng et al. describe pretesting as
a critical aspect of scale development, allowing researchers to iden-
tify potentially troubling questions, ensure that response options
are appropriate, and understand the underlying thought process of
respondents all of which allow minimization of measurement error
during data collection.?® To refine the structure of the questionnaire,
the research team shared the proposed instrument with one farmer
who participated in formative qualitative research, two researchers
with a background in farmer health and well-being, and two com-
munity partners who had a relationship with the University and the
farming community. All participants in the pretesting process were
invited to provide unstructured, open-ended feedback on all aspects of
the instrument from duration to complete the survey to specific item
wording. The research team held in-person meetings with the farmer

who participated in formative research and the two other members of
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the farming community and corresponded with other researchers via
email. After all comments were collected, the research team amended
the proposed instrument to reflect the commentary from participants.

Recruitment and data collection

The survey was distributed from November of 2022 to February of
2023, and respondents were recruited using a combination of flyers,
social media posts, and snowball sampling. Recruitment materials were
shared in-person at farm related conferences and events, including the
Georgia and National Farm Bureau Conferences, by community part-
ners from the farming community, and online using farm-related social
media sites. Respondents were also encouraged to share the link to
the survey across state lines with other farmers who worked in sim-
ilar commodities or geographic regions. This study was approved by
the institutional review board, and all participants provided informed

consent before completing the digital questionnaire.

Participants

A total of 1045 farm owners, managers, workers, and spouses of farm-
ers completed the online survey. Respondents represented a wide
array of commodities, with the most commonly reported commodities
being fruit and vegetables (35.3%), beef cattle (26.6%), wheat (25.7%),
corn (25.4%), and poultry/eggs (19.3%). The majority of respon-
dents indicated they produced multiple commodities, with the most
prevalent combinations being cattle/beef and fruit/vegetables (4.3%),
wheat/corn (4.3%), and fruit/vegetables and poultry/eggs (1.9%). The
majority of respondents were male (28.1% female), and were between
the ages of 35-45 (49.3%) with an average age of 33.42 years old (SD
= 6.9 years). The majority of farmers reported being either a second
(32.6%) or third (33.8%) generation farmer, and being either a farm
owner (45.7%) or farm manager (27.9%).

Data analysis

SPSS 28.0 was used for initial data analysis, including descriptive statis-
tics, scale and subscale reliability, and exploratory factor analysis (EFA).
Mplus version 7.4 was used for confirmatory factor analysis (CFA).
Missing data was dealt with by using listwise deletion, leading to the
sole inclusion of respondents who provided answers to the full set of
scale items in data analysis. The sample size of this model (n = 689)
was sufficient and generally acceptable to conduct an EFA.2” The final
EFA model was comprised of respondents who resided outside of the
Southeastern United States, while the CFA model was tested on those
respondents who lived in states in the Southeastern region of the
United States (Florida, Georgia, Mississippi, Alabama, Louisiana, Ten-
nessee, South Carolina, North Carolina, Kentucky, Virginia, and West
Virginia). In addition to the requisite sample size, the Kaiser-Meyer-

Oklinvalue of 0.922 and significant result of Bartlett’s test of sphericity
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(X2[435] = 6440.869, p < 0.0001) indicated that the correlation matrix
was appropriate for factor analysis. The final EFA (principal axis fac-
tor analysis) was conducted on the 30-item barriers to care scale with
Varimax rotation, using Kaiser normalization. The use of Varimax rota-
tion, an orthogonal approach, for this final EFA analysis was selected
as items that cross-loaded on multiple factors had been removed in
prior analyses. The use of an orthogonal approach, where factors are
treated as independent, for the final EFA was selected for ease of inter-
pretation of the final factor structure after previous, unrotated EFAs
were used to identify items with poor factor loadings or substantial
cross-loading for removal.

Multiple criteria were used to determine the number of factors
that were retained for the final model. Because the sole use of the
Kaiser criterion, where all factors with an eigenvalue greater than
one are retained, has been criticized for potential over factoring,
the research team also relied on the scree plot to make decisions
about factor retention.282? To address cross-loading, where items
are loaded at |0.40| or higher on one factor and |0.32| or higher on
another, researchers chose to retain items on the factor where they
loaded greater than |0.40| provided the item fit within a theoretical
understanding of the nature of the factor.

In addition to the use of eigenvalues and the scree plot to deter-
mine factor retention, a confirmatory factor analysis (CFA) was used
to assess the model fit from the results of the EFA analysis. Maxi-
mum Likelihood (ML) estimation was used to fit the CFA models, as all
items were scored on a 5-point Likert scale and treated as continuous
measures. The first test of model fit was the four-factor model hypoth-
esized by the EFA analysis, after which a 3-factor model was tested.
Several goodness-of-fit indices were used to assess model fit, including
the Tucker-Lewis Index (TLI), the comparative fit index (CFl), the root
mean square error of approximation (RMSEA), and the standardized
root mean square residual (SRMR). Finally, McDonald’s Omega coeffi-
cient was calculated for each factor, and for the instrument as a whole,
as a measure of internal consistency both within factors and across the

instrument.3©

RESULTS

Aninitial, unrotated EFA analysis was used to give researchers a better
sense of the general factor structure of the model. This analysis pro-
duced ten eigenvalues greater than one, with the scree plot showing an
“elbow” after the fourth factor. When exploring the factor loadings of
this unrotated solution, all items loaded on the first four factors, with
numerous instances of cross-loading. At this stage, all items with a fac-
tor loading less than |0.40|, and which correlated poorly with other
items were excluded from subsequent EFA analyses, resulting in the
removal of 8 items.

Following the removal of items from the item pool, a second EFA
was conducted in the same dataset using varimax rotation, with all
responses forced onto the four-factor solution indicated by the initial
EFA. This analysis produced seven eigenvalues with a value greater

than one, and a more pronounced “elbow” after the fourth factor. All
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items loaded on four factors and based on the questions loaded on each
factor, indicated three distinct factors relating to stigma, resilience,
and formal health care challenges, with a fourth factor capturing ques-
tions related to self-reliance, masculinity, help-seeking behavior, and
acceptance of help when in need. This analysis produced 5 instances of
cross-loading but only one of the cross loaded questions loaded <|0.40|
on both factors and was omitted from future analyses. Three of remain-
ing questions loaded >|0.40| on one factor, and <|0.40| on their second,
weaker factor and were ascribed to the factor where they loaded more
strongly. The fifth question loaded at .401 on one factor, and at .436
on another, and was related to self-reliance. This item was retained for
future analyses due to its high loading on two distinct factors. This fur-
ther reduced the pool of items to 30. The factor loadings for this EFA
analysis can be seenin Table 1.

The final EFA analysis was conducted using the reduced 30-item
pool in the full sample of responses from outside of the Southeast-
ern United States (n = 689). As with the second EFA, this analysis was
conducted using varimax rotation, and with all items forced on to four
factors. This analysis produced five eigenvalues greater than one, with
a pronounced leveling of the scree plot after the fourth factor. In this
analysis there were three instances of cross-loading, with one item
loading <|0.40| on both factors, and two loading <|0.40| on one factor
and >|0.40| on the second. The item that loaded <|0.40| on two factors
was dropped from subsequent analyses, and the two questions that
had a loading >|0.40| on one factor were attributed to that factor. Alto-
gether, these four primary factors explained 38.408% of the variance
in the model. Factor one had ten items, and aligned with researchers’
understanding of the impact that stigma has on help-seeking behavior,
consisting of items related to internal and external stigmas associated
with seeking help for mental health and substance-use related chal-
lenges. One item on this factor was cross-loaded poorly on two factors
(<|0.40]), and was not included in future analyses. This factor cumu-
latively explained 14.424% of the variance in this model. Factor two
had nine items, all of which related to the concept of resilience as a
barrier to help-seeking behavior as indicated by farmers in formative
qualitative research. This factor cumulatively explained 25.079% of the
variance in this model. Factor three had six items, which assessed com-
mon barriers to care in rural areas experienced by farmers including
distance from resources, concerns about the cost of care, and a per-
ceived misunderstanding of farmers’ lifestyles by health care providers.
One item on this factor loaded at 0.303 on factor one, but loaded at
0.454 on factor three. This factor cumulatively explained 31.966% of
the variance in the model. The fourth factor had seven items, one of
which was poorly loaded on two factors (<|0.40]), and one of which
was loaded more strongly on factor one. This factor assessed cultural
barriers to help-seeking behavior described by farmers in prior quali-
tative studies including masculinity and a preference for self-reliance,
and cumulatively explained 38.408% of the variance in this model. The
scree plot and factor loadings for this EFA Analysis can be seen in
Figure 1 and Table 2.

Based on the factor structure indicated by the final EFA analysis,
researchers conducted a CFA to test the hypothesized model within

responses to the same questionnaire where respondents reported
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TABLE 1 Factor structure matrix with Varimax rotation for a four-factor model.

Variable Factor 1 Factor 2 Factor 3 Factor 4 h? M SD
Stigma_1 0.555 —0.412 0.466 3.02 1.149
Stigma_2 0.642 0.476 3.11 1.231
Stigma_3 0.586 —0.395 0.487 3.06 1.204
Stigma_4 0.623 0.459 3.08 1.146
Stigma_5 0.627 —0.398 0.529 3.07 1.234
Stigma_é 0.630 —0.368 0.512 3.09 1.228
Stigma_7 0.596 —0.406 0.514 3.06 1.248
Stigma_8 0.624 0.479 3.09 1.198
CulturalBarriers_8 0.391 0.273 3.08 1.125
CulturalBarriers_6 0.399 0.328 0.285 3.19 1.168
CulturalBarriers_7 0.392 0.271 3.34 1.024
CulturalBarriers_9 0.331 0.310 0.258 3.31 1.005
CulturalBarriers_10 0.447 0.281 3.41 1.061
CulturalBarriers_15 0.321 0.347 0.281 3.37 1.031
CulturalBarriers_16 0.511 0.319 0.377 3.49 1.036
BarriersToCare_2 0.467 —0.306 0.299 343 1.049
BarriersToCare_3 0.457 0.293 3.45 1.032
BarriersToCare_4 0.467 0.305 3.33 1.069
BarriersToCare_5 0.505 —0.319 0.335 3.49 1.043
BarriersToCare_6 0.404 0.234 3.45 1.032
BarriersToCare_7 0.504 0.333 3.59 1.036
BarriersToCare_11 0.359 0.313 0.238 3.55 1.002
BarriersToCare_12 0.389 0.392 0.302 3.61 0.998
Resilience_3 0.459 0.300 3.38 1.034
Resilience_5 0.458 0.302 3.44 1.026
Resilience_7 0.440 0.393 0.365 3.43 1.047
Resilience_8 0.461 0.320 0.351 3.48 1.037
Resilience_9 0.450 0.359 0.359 3.50 1.015
Resilience_10 0.457 0.326 0.371 3.48 1.086
Resilience_11 0.434 0.350 0.332 3.48 1.016
Explained variance 22.482% 9.544% 3.515% 2.867% 38.408% (total)

residing the Southeastern United States (n = 231). The first analy-
sis based on the four-factor model showed a poor model fit y2 (399)
= 1181.849 (p < 0.001), CFl = 0.791, TLI = 0.772, RMSEA = 0.092,
SRMR =0.108. When assessing ways to improve model fit, researchers
explored a potential three-factor solution, where items from the factor
previously defined as “cultural barriers to help seeking” were hypoth-
esized to have a relationship with the factors of stigma and resilience
based on their wording. This factor was dissolved because of the
disparate nature of its items- researchers hypothesized that these “cul-
tural barriers” were manifestations of farmers’ conceptualization of
both resilience and stigma in their communities. While the model fit
indices for the three-factor model were better than those of the four-
factor model, overall model fit was still poor, even after researchers

incorporated correlation between latent factors )(2 (321) = 927.532

(b < 0.001), CFl =0.809, TLI = 0.792, RMSEA = 0.09, SRMR = 0.113,
and researchers elected to continue improving upon the three-factor
model.

The three-factor model was further evaluated for potential
improvements in model fit. First, researchers dropped one question
that cross-loaded on two factors in the final EFA analysis, but loaded
more strongly on a factor where it did not fit with the rest of the items
from a theoretical point of view. This change only marginally improved
model fit (Model 1) ¥2 (296) = 836.971 (p < 0.001), CFI =0.812, TLI =
0.793, RMSEA = 0.089, SRMR = 0.101. Following the omission of this
question, researchers explored modification indices to identify other
sources of misfit within the model. Among modification suggestions,
items that address the same topic can have covariances between their

error variances, and this relationship was observed between two dif-
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FIGURE 1 Scree Plot final EFA analysis.

ferent item-latent construct pairs. The first instance was a covariance
between Stg_1 and the latent construct of resilience in this model,
and the second instance was a covariance between Res_11 and the
latent construct of stigma. To be perceived as unreliable by community
members and other farmers may undermine a farmer’s self-perception
of resilience, and in prior qualitative work in the farming community,
farmers reported a complex relationship between resilience and
mental health stigma, indicating that being seen engaging with mental
health care support would lead to them being perceived as poorly
equipped to handle the stress of farming and ultimately unfit for the
occupation.’1% Adding these suggested covariances to the model
improved model fit.

The third model incorporated another covariance between CBar_15
“When my job gets stressful, | am comfortable asking others for help”
and CBar_16 “I am willing to accept assistance when it is offered dur-
ing a time of need,” which both address farmers’ receptivity to aid in
challenging times. The incorporation of this third covariance into the
model further improved the model fit indices, although the model was
ultimately still not a great fit for the data collected from farmers liv-
ing in the Southeastern United States. Model fit indices for the three
CFA models can be found in Table 3, and the final path diagram for the
APBCS can be found in Figure 2.

After the final model was specified, reliability analysis was con-
ducted on each of the three factors and the overall instrument itself.
The factor of stigma had a reliability estimate of 0.938 (coefficient
omega), and the factors of resilience and formal health care chal-

lenges had reliability estimates of 0.85 and 0.76 respectively, indicating

acceptable internal consistency of these factors. The overall instru-
ment had a reliability estimate of 0.93 (coefficient omega), indicating

that, as a whole, the proposed instrument is internally consistent.

DISCUSSION

The purpose of this study was to develop an instrument for assess-
ing barriers to care in the rural farming population. The challenges
faced by farmers when trying to engage with conventional resources
for health care access are well-documented, but the majority of this
previous work has been qualitative in nature, which is limited in
generalizability.> 111315 While these studies have been conducted in a
number of countries with different systems of health care delivery, bar-
riers related to inaccessibility of resources due to distance, cost, and
time constraints of farming, as well as cultural barriers like stigma, mas-
culinity, and a perceived disconnect between farmers and health care
providers have been consistently identified, regardless of participants’
country of residence.

The study results show evidence for internal consistency reliabil-
ity and construct validity, indicating promise for the usefulness of
the APBCS. The blend of sociocultural and structural barriers faced
by farmers is nuanced, and assessing these challenges in a quantita-
tive manner will allow researchers to better understand the impact
of these barriers. A major strength of the APBCS is the inclusion
of social and cultural factors that impact help-seeking and the mea-

surement of formal health care challenges in rural areas, which will
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TABLE 2 Factor structure matrix rotated to the Varimax criterion for the final model.

Variable

Factor 1

Stem: If | were to seek treatment for mental health or a substance abuse issue...

Stigma_1: Community members would think that | am unreliable
Stigma_2: Community members would treat me differently.
Stigma_3: Community members would look down on me.

Stigma_4: Community members would discuss it behind my back.
Stigma_5: | would feel weaker than others.

Stigma_é: | would feel ashamed.

Stigma_7: | would think less of myself.

Stigma_8: 1 would think people take me less seriously.

Stem: Select the level to which you agree with the following statements

CulturalBarriers_8: A problem with my health will go away on its
own.

CulturalBarriers_é: | wait until I am sure a problem with my
health is serious.

CulturalBarriers_7: | take action immediately when | have a
health problem.

CulturalBarriers_9: It is important to talk to others about my
feelings.

CulturalBarriers_10: | believe in remaining strong at all times.

CulturalBarriers_15: When my job gets stressful, | am
comfortable asking others for help.

CulturalBarriers_16: 1 am willing to accept assistance when it is
offered in a time of need.

Stem: Rank your agreement with the following statements about challenges you have faced when accessing care

BarriersToCare_2: | don’t know what services are available in my
area for mental health.

BarriersToCare_3: | don’t know what services are available in my
area for substance abuse treatment.

BarriersToCare_4: | feel as though my doctor does not
understand the demands of my work.

BarriersToCare_5: Financial difficulties would be an obstacle for
me getting help.

BarriersToCare_6: A lack of insurance would prevent me from
engaging with care.

BarriersToCare_7: | am concerned with paying out of pocket for
specialty care.

BarriersToCare_11: | trust the health care staff in my area to
provide me with adequate care.

BarriersToCare_12: When | get sick, | know | can turn to the
health care institutions in my areas to have the care necessary.

Stem: | feel that...

Resilience_3: It does not take me a long time to recover from a
stressful event.

Resilience_5: | usually come through difficult times with little
trouble.

Resilience_7: In the event of an extreme situation, | know that |
can count on my community to face the event and move forward.

Resilience_8: When | go through hard times, there are people in
my community that | can talk with.

0.654
0.588
0.692
0.595
0.732
0.704
0.751
0.650

0.411

0.330

0.303

Factor 2

0.301

0.457

0.460

0.502

0.525

0.605

0.520

Factor 3

0.515

0.520

0.454

0.562

0.467

0.509

_—\o

e

Factor 4

0.310
0.327
0.482
0.476

0.511
0.533

0.620

70f11

0.494
0.494
0.516
0.453
0.575
0.549
0.578
0.491

0.288
0.282
0.287
0.285

0.336
0.330

0.460

0.336
0.347
0.309
0.399
0.266
0.372
0.252

0.308

0.307
0.326
0.404
0.358

(Continues)
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TABLE 2 (Continued)
Variable Factor 1 Factor 2 Factor 3 Factor 4 h?
Resilience_9: The relationships that | maintain in my community 0.564 0.369
help me cope with problems that happen to me, or may happen.
Resilience_10: One of my strengths in the face of adversity is 0.603 0.395
knowing that | can count on one or many people from my
community.
Resilience_11: The members of my community know they can 0.549 0.352
count on me when problems arise.
Explained variance 14.424% 10.655% 6.887% 6.642% 38.408%

(total)

TABLE 3 Modelfitindices for different three-factor models.

Model X2 df CFl  TL RMSEA [CI] SRMR
1 836.971 296 0.812 0.793 0.089[0.082-0.096] 0.101
2 748.610 294 0.842 0.825 0.082[0.075-0.089] 0.088
3 722444 293 0.851 0.834 0.080[0.072-0.087] 0.087

be useful for researchers and practitioners working in public health,
social work, health care, agriculture, and sociology. Interventions to
improve farmer well-being must take an interdisciplinary approach
and standardized measures that address the complex interactions
may provide an opportunity to develop more robust interventions to
break down barriers to care.3! Furthermore, farmers have stressed
the importance of anonymity when discussing issues related to men-
tal health and report time as a barrier for engaging with health care
resources, illustrating the need for a discrete, and easily accessible,
method of collecting data from this population.11231432 The proposed
instrument can be widely distributed through digital means, and be
completed from a personal electronic device, minimizing time demands
and protecting future participants’ identities.

While exploring potential model improvements, researchers noted
there was covariance between an item related to resilience and the
latent construct of stigma, and an item related to stigma and the
latent construct of resilience. It may be that these questions are
better assessments of the hypothesized latent constructs than their
intended construct, or that the wording of these questions should be
amended to better reflect researchers’ intentions. The relationship
between stigma and resilience is not well-documented in the farming
population, but a recent publication highlighted the need for future
research that considers resilience in farming populations not as a
personal trait, but as a dynamic process that takes place within the
agricultural community.2® Prior research in the farming community
has indicated that while farmers are willing to discuss their challenges
and stressors with each other, publicly seeking formal care for mental
health challenges is stigmatized within their communities.’2~15 Studies
have described how both “friendly competition” and the importance of
pride in the farming community may be a barrier to serious discussions
of mental health challenges, as farmers feel an urge to maintain an

outward perception of resilience, even when discussing day-to-day

stressors.131> These findings speak to a complex relationship between
stigma and resilience in these communities, and future research should
explore how interpersonal interactions, stigmatizing or otherwise,
may impact farmers’ perceptions of their own resilience and their

intentions to engage in help-seeking behavior.

Limitations

The development process of this instrument is not without limitations.
First and foremost, the authors did not achieve conventional indices of
good model fit used in structural equation modeling (RMSEA > 0.05-
0.07, CFl > 0.9, TLI > 0.9, SRMR < 0.05).3435 This may be attributable
to a number of factors, including sample size. There are many recom-
mendations about sufficient sample size for SEM approaches, ranging
from general “rules of thumb” based on the ratio of variables to respon-
dents to more specific considerations about how the number of factors
impacts requisite sample size.3¢ Beyond sample size, the authors may
have mis-specified the model itself or failed to refine questions well
enough to assess the hypothesized latent constructs included in this
model. An additional limitation of this process was that data analy-
sis was conducted in a single dataset that was split into two discrete
groups, while best practices in scale development call for a validation
study to be conducted in an entirely distinct sample population.2é The
use of responses collected solely from individuals from the Southeast-
ern United States for the CFA may also have impacted model fit, as
the initial EFA analyses were conducted in respondents from other
regions of the United States and there may be regional differences in
farmers’ perception of the different barriers to care represented in the
proposed instrument.

More generally, the data used for this analysis was self-reported
data collected from a convenience sample of farmers who were willing
to take this survey, which limits the generalizability of these findings
outside the context of survey respondents. Additionally, while the
research team did engage in cognitive testing of the instrument prior
to survey administration and developed the final pool of items based
on qualitative interviews and existing literature on barriers to care in
the farming population, there may be other factors that prevent farm-
ers from engaging with health care that were not identified through

the interview and literature review process. The use of researcher
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FIGURE 2 Final APBCS Path Diagram.
judgment, as opposed to an empirical approach, in the identification CONCLUSION

of items that were included and ultimately retained in the final model
may also have introduced human error to the model specification

process.

stg 6

stg_S
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606 (.052)
.265(.034)
.300 (.037)

.284 (.036)

.298 (.037)

318 (.038)

433 (.046)

398 (.044)

.970(.023)

Future research is needed to improve the psychometric characteristics

of the proposed instrument. While this dataset indicated good reli-
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ability of both the individual factors and the instrument as a whole,
the instrument should be administered in different populations to
assess its test-retest reliability and further refine the proposed factor
structure. Due to a deficit of comparable instruments in the existing
literature, validity of the APBCS should be assessed by additional cog-
nitive testing and consulting within the farming community, as well as
administration alongside questions regarding patterns of utilization for
both physical and mental health care to assess if greater endorsement
of barriers to care relates to lower health care engagement.

In conclusion, while further research is needed to understand the
relationship between the hypothesized constructs and improve the
psychometric properties of this instrument, the proposed scale repre-
sents a promising tool for assessing barriers to care in rural farming
populations, who are often disconnected from the conventional health
care system due to a combination of rurality and cultural norms. Fur-
ther refinement of this tool could lead to the development of culturally
sensitive care options for rural farmers, and a better understanding of
the relationship between different factors that prevent farmers from

engaging with health care.

ACKNOWLEDGMENTS

The authors would like to thank the Georgia Agricultural Wellness
Alliance, UGA Archway Partnership, and UGA Cooperative Extension
for helping to facilitate this research. This project was funded by a seed
grant for the Department of Health Promotion in the University of
Georgia’s College of Public Health.

CONFLICT OF INTEREST STATEMENT
There are no conflicts of interest to disclose.

ORCID

Noah Hopkins MPH "= https://orcid.org/0000-0002-4279-5409
Chase Reece BSHP "2 https://orcid.org/0009-0000-0732-0822
REFERENCES

1. Lam O, Brodeick B, Toor S. How far Americans live from the clos-
est hospital differs by community type. Pew Research Center.
https://www.pewresearch.org/fact-tank/2018/12/12/how-far-
americans-live-from-the-closest-hospital-differs-by-community-
type/

2. RHIH. Healthcare access in rural communities. Rural Health Informa-
tion Hub. https://www.ruralhealthinfo.org/topics/healthcare-access

3. RHIH. Rural healthcare workforce. Rural Health Information Hub.
https://www.ruralhealthinfo.org/topics/health-care-workforce#
hpsa

4. Hagen BNM, Sawatzky A, Harper SL, O’Sullivan TL, Jones-Bitton A.
What impacts perceived stress among canadian farmers? A mixed-
methods analysis. Int J Environ Res Public Health. 2021;18(14):7366.
doi:10.3390/ijerph18147366

5. Hull MJ, Gunn KM, Smith AE, Jones M, Dollman J. “We’re lucky to have
doctors at all”; a qualitative exploration of australian farmers’ barriers
and facilitators to health-related help-seeking. Int J Environ Res Public
Health. 2022;19(17):11075. doi:10.3390/ijerph191711075

6. Vayro C, Brownlow C, Ireland M, March S. “Don't ... break down on
Tuesday because the mental health services are only in town on Thurs-
day”: a qualitative study of service provision related barriers to, and
facilitators of farmers’ mental health help-seeking. Admin Pol Men-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

',m\"‘ THE DEVELOPMENT OF THE AGRICULTURAL PRODUCER

e

tal Health Mental Health Serv Res. 2021;48(3):514-527. doi:10.1007/
$10488-020-01085-4

. USDA-ERS. Farm household well-being: Health Insurance Cover-

age. US. Department of Agriculture. https://www.ers.usda.gov/
topics/farm-economy/farm-household-well-being/health-insurance-
coverage/

. Morales DA, Barksdale CL, Beckel-Mitchener AC. A call to action to

address rural mental health disparities. J Clin Transl Sci. 2020;4(5):463-
467.doi:10.1017/cts.2020.42

. Jameson JP, Blank MB. The role of clinical psychology in rural mental

health services: defining problems and developing solutions. Clin Psy-
chol: Sci Pract. 2007;14(3):283-298. doi:10.1111/].1468-2850.2007.
00089.x

. Hull MJ, Fennell KM, Vallury K, Jones M, Dollman J. A compar-

ison of barriers to mental health support-seeking among farming
and non-farming adults in rural South Australia. Austr J Rural Health.
2017;25(6):347-353.

. Hopkins N, Proctor C, Muilenburg JL, Kershaw T. It's easier to go to

the beer store than ask for help’: a qualitative exploration of barri-
ers to health care in rural farming communities. J Rural Mental Health.
2022;47(2):104-113. doi:10.1037/rmh0000224

. Roy P, Tremblay G, Robertson S. Help-seeking among male farm-

ers: connecting masculinities and mental health. Sociol Ruralis.
2014;54(4):460-476.d0oi:10.1111/soru.12045

. Scheyett A, Marburger IL, Scarrow A, Hollifield SM, Dunn JW. What

do farmers need for suicide prevention: considerations for a hard-
to-reach population. Neuropsychi Dise Treat. 2024;20(null):341-352.
doi:10.2147/NDT.S452561. Volume.

Proctor C, Hopkins N. Stressors and coping strategies in rural farmers:
a qualitative study. J Agromedicine. 2023;28(3):415-424. doi:10.1080/
1059924x.2023.2173691

Hagen BNM, Sawatzky A, Harper SL, O’Sullivan TL, Jones-Bitton A.
“Farmers aren’t into the emotions and things, right?”: a qualitative
exploration of motivations and barriers for mental health help-seeking
among canadian farmers. J Agromedicine. 2022;27:113-123.

Heckman TG, Somlai AM, Peters J, et al. Barriers to care among
persons living with HIV/AIDS in urban and rural areas. AIDS Care.
1998;10(3):365-375.doi:10.1080/713612410

Hoge CW, Castro CA, Messer SC, McGurk D, Cotting DI, Koffman
RL. Combat duty in Iraq and Afghanistan, mental health problems,
and barriers to care. N Engl J Med. 2004;351(1):13-22. doi:10.1056/
NEJMo0a040603

Mansfield AK, Addis ME, Courtenay W. Measurement of men’s help
seeking: development and evaluation of the barriers to help seeking
scale. Psychol Men Mascul. 2005;6:95-108. doi:10.1037/1524-9220.6.
2.95

Boyd JE, Adler EP, Otilingam PG, Peters T. Internalized Stigma of
Mental Illness (ISMI) scale: a multinational review. Compr Psychiatry.
2014;55(1):221-231. doi:10.1016/j.comppsych.2013.06.005
Clement S, Brohan E, Jeffery D, Henderson C, Hatch SL, Thornicroft G.
Development and psychometric properties the Barriers to Access to
Care Evaluation scale (BACE) related to people with mental ill health.
BMC Psychiatry. 2012;12(1):36.d0i:10.1186/1471-244X-12-36
Komiya N, Good GE, Sherrod NB. Emotional openness as a predic-
tor of college students’ attitudes toward seeking psychological help.
J Counsel Psychol. 2000;47(1):138-143. doi:10.1037/0022-0167.47.1.
138

Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The
brief resilience scale: assessing the ability to bounce back. Int J Behav
Med. 2008;15(3):194-200. doi:10.1080/10705500802222972

Vogel DL, Wade NG, Haake S. Measuring the self-stigma associated
with seeking psychological help. J Counsel Psychol. 2006;53(3):325-
337.d0i:10.1037/0022-0167.53.3.325

Rogers CR, Brooks E, Petersen E, et al. Psychometric properties
and analysis of the masculinity barriers to medical care scale among

85U8017 SUOWILLIOD @A 118810 3|ceo! dde 8Ly Aq peusenob e sapoie YO ‘8sn JO s3I0} ARIq 1T 8UIUQ AB]IM UO (SUONIPUOD-PUR-SWBIAL0D" AB 1WA R0l Bul [UO//SdNL) SUORIPUOD pUe Swis | 8u1 88 *[20z/ZT/2T] uo AriqiTauliuo A8|im ‘seieidiTeiBioes JO AseAlun Aq 8682T YI/TTTT OT/I0Pp/L0o A3 (1M AIq U1 |UO//SdNY WOy pepeojumod ‘T ‘SZ0Z ‘TIE08YLT


https://orcid.org/0000-0002-4279-5409
https://orcid.org/0000-0002-4279-5409
https://orcid.org/0009-0000-0732-0822
https://orcid.org/0009-0000-0732-0822
https://www.pewresearch.org/fact-tank/2018/12/12/how-far-americans-live-from-the-closest-hospital-differs-by-community-type/
https://www.pewresearch.org/fact-tank/2018/12/12/how-far-americans-live-from-the-closest-hospital-differs-by-community-type/
https://www.pewresearch.org/fact-tank/2018/12/12/how-far-americans-live-from-the-closest-hospital-differs-by-community-type/
https://www.ruralhealthinfo.org/topics/healthcare-access
https://www.ruralhealthinfo.org/topics/health-care-workforce#hpsa
https://www.ruralhealthinfo.org/topics/health-care-workforce#hpsa
https://doi.org/10.3390/ijerph18147366
https://doi.org/10.3390/ijerph191711075
https://doi.org/10.1007/s10488-020-01085-4
https://doi.org/10.1007/s10488-020-01085-4
https://www.ers.usda.gov/topics/farm-economy/farm-household-well-being/health-insurance-coverage/
https://www.ers.usda.gov/topics/farm-economy/farm-household-well-being/health-insurance-coverage/
https://www.ers.usda.gov/topics/farm-economy/farm-household-well-being/health-insurance-coverage/
https://doi.org/10.1017/cts.2020.42
https://doi.org/10.1111/j.1468-2850.2007.00089.x
https://doi.org/10.1111/j.1468-2850.2007.00089.x
https://doi.org/10.1037/rmh0000224
https://doi.org/10.1111/soru.12045
https://doi.org/10.2147/NDT.S452561
https://doi.org/10.1080/1059924x.2023.2173691
https://doi.org/10.1080/1059924x.2023.2173691
https://doi.org/10.1080/713612410
https://doi.org/10.1056/NEJMoa040603
https://doi.org/10.1056/NEJMoa040603
https://doi.org/10.1037/1524-9220.6.2.95
https://doi.org/10.1037/1524-9220.6.2.95
https://doi.org/10.1016/j.comppsych.2013.06.005
https://doi.org/10.1186/1471-244X-12-36
https://doi.org/10.1037/0022-0167.47.1.138
https://doi.org/10.1037/0022-0167.47.1.138
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1037/0022-0167.53.3.325

HOPKINS ET AL

25.

26.

27.

28.

29.

30.

31

32.

33.

Black, Indigenous, and White men. Am J Mens Health. 2021;15(5):
15579883211049033.d0i:10.1177/15579883211049033

Brew B, Inder K, Allen J, Thomas M, Kelly B. The health and wellbeing
of Australian farmers: a longitudinal cohort study. BMC Public Health.
2016;16:988.d0i:10.1186/5s12889-016-3664-y

Boateng GO, Neilands TB, Frongillo EA, Melgar-Quifionez HR,
Young SL. Best practices for developing and validating scales for
health, social, and behavioral research: a primer. Front Public Health.
2018;6:149. d0i:10.3389/fpubh.2018.00149

Worthington RL, Whittaker TA. scale development research: a con-
tent analysis and recommendations for best practices. Counsel Psychol.
2006;34(6):806-838.d0i:10.1177/0011000006288127

Cattell RB. The scree test for the number of factors. Multivar Behav Res.
1966;1(2):245-276.d0i:10.1207/s15327906mbr0102_10

Fabrigar L, Wegener D, MacCallum RC, Strahan EJ. Evaluating the use
of Exploratory Factor Analysis in psychological research. Psychol Meth.
1999;4:272-299.d0i:10.1037//1082-989X.4.3.272

Hayes AF, Coutts JJ. Use Omega rather than Cronbach’s alpha for
estimating reliability. But.... Commun Meth Measur. 2020;14(1):1-24.
doi:10.1080/19312458.2020.1718629

Younker T, Radunovich HL. Farmer mental health interventions: a sys-
tematic review. Int J Environ Res Public Health. 2021;19(1):244. doi:10.
3390/ijerph19010244

Braun B. Farm family stressors: private problem, public issue. 2019.
https://www.ncfr.org/resources/research-and-policy-briefs/farm-
family-stressors-private-problems-public-issue

Freeman B, Grocke-Dewey MU, Chichester L, Breeding K, Stallones L,
Minter M. “Death by a thousand cuts”: agriculture producer resiliency

ITHE JOURNAL oF RURAL HEALTH

34.

35.

36.

-~ 110f 11

in the Western United States. J Agromed. 2024;29(1):66-79. doi:10.
1080/1059924X.2023.2280075

Hooper D, Coughlan J, Mullen M. Structural equation modeling:
guidelines for determining model fit. Electr J Bus Res Meth. 2007;6.

Hu L-t, Bentler PM. Cutoff criteria for fit indexes in covariance struc-
ture analysis: conventional criteria versus new alternatives. Struct
Equat Model. 1999;6(1):1-55. doi:10.1080/10705519909540118
Wolf EJ, Harrington KM, Clark SL, Miller MW. Sample size require-
ments for structural equation models: an evaluation of power, bias,
and solution propriety. Educ Psychol Meas. 2013;73(6):913-934. doi: 10.
1177/0013164413495237

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Hopkins N, Reece C, Hansen N,
Proctor C. The development of the Agricultural Producer
Barriers to Care Scale (APBCS). J Rural Health.
2025;41:12898. https://doi.org/10.1111/jrh.12898

85U8017 SUOWILLIOD @A 118810 3|ceo! dde 8Ly Aq peusenob e sapoie YO ‘8sn JO s3I0} ARIq 1T 8UIUQ AB]IM UO (SUONIPUOD-PUR-SWBIAL0D" AB 1WA R0l Bul [UO//SdNL) SUORIPUOD pUe Swis | 8u1 88 *[20z/ZT/2T] uo AriqiTauliuo A8|im ‘seieidiTeiBioes JO AseAlun Aq 8682T YI/TTTT OT/I0Pp/L0o A3 (1M AIq U1 |UO//SdNY WOy pepeojumod ‘T ‘SZ0Z ‘TIE08YLT


https://doi.org/10.1177/15579883211049033
https://doi.org/10.1186/s12889-016-3664-y
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1177/0011000006288127
https://doi.org/10.1207/s15327906mbr0102_10
https://doi.org/10.1037//1082-989X.4.3.272
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.3390/ijerph19010244
https://doi.org/10.3390/ijerph19010244
https://www.ncfr.org/resources/research-and-policy-briefs/farm-family-stressors-private-problems-public-issue
https://www.ncfr.org/resources/research-and-policy-briefs/farm-family-stressors-private-problems-public-issue
https://doi.org/10.1080/1059924X.2023.2280075
https://doi.org/10.1080/1059924X.2023.2280075
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/0013164413495237
https://doi.org/10.1177/0013164413495237
https://doi.org/10.1111/jrh.12898

	The development of the Agricultural Producer Barriers to Care Scale (APBCS)
	Abstract
	INTRODUCTION
	Existing measures of barriers to care

	METHODS
	Identification of domains through formative research
	Initial instrument development
	Pilot testing
	Recruitment and data collection
	Participants
	Data analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


