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1. Introduction
1.1 Problem

Living through a natural disaster can range from inconvenient or disruptive to terrifying,
traumatic, and life changing. Existing research highlights potential mental health effects for
disaster survivors (Goldmann & Galea, 2014). Agricultural producers — farmers, ranchers, and
fishers — have a reputation for strength and resilience but also have a particular dependence on
the ways of nature along with an elevated suicide risk (Arif et al., 2021). Unfortunately, little is
known about stress and recovery experiences of U.S. agricultural producers faced with acute
natural disasters such as floods and tornadoes.

The Central States Center for Agricultural Safety and Health (CS-CASH) in Omaha,
Nebraska, identifies causes of illness and injury in a seven-state farming population in order to
promote prevention in this population through relevant education and communication methods
(UNMC, n.d.). CS-CASH, a National Institute of Occupational Safety and Health (NIOSH)
center conducting research and community outreach, supported the Rural Natural Disaster Stress
and Recovery (RNDSR) survey development and study to understand and improve opportunities
for enhancing preparedness and response to acute events in rural and agricultural settings. The
RNDSR survey was distributed in disaster-affected communities in Arkansas and Nebraska, U.S.
1.2 Aims and Hypotheses

This study analyzed survey data and interpreted results from agricultural and non-
agricultural populations primarily in and around disaster-affected communities described in
Section 3.2. The key aims of this study were 1) to assess disaster mental health experiences in
U.S. rural and agricultural populations, and 2) to identify community preferences for recovery.

Three hypotheses were tested: 1) agricultural producers have different stress and recovery



experiences compared to rural non-agricultural counterparts, 2) rural residents prefer community
resources over external resources for disaster stress relief, and 3) communities can provide
effective emotional health supports after disaster.
1.3 Significance

Extreme weather impacts property, infrastructure, and health, the latter including effects
such as posttraumatic stress, depression, and substance use (Goldmann & Galea, 2014). This
analysis may provide evidence for disaster preparedness, response, and recovery planning to
support mental and emotional health in rural and agricultural populations. In addition,
community resources most used and perceived to be effective for reducing disaster-related stress
were identified, further informing community plans.
2. Background
2.1 Disaster Prevalence

In 2021, the United States had 20 natural disasters individually exceeding a billion dollars
in cost (NOAA, 2022). Since 1980, 310 billion-dollar events (2021 cost-adjusted) have occurred
in this country, affecting all 50 states (NOAA, 2022). In addition, every year there are numerous
less costly disasters.

Natural disasters in heavily populated areas may attract more attention, but with 97% of
U.S. land area and 19.3% of the population outside urban areas, it is important to consider the
effects of natural disasters on rural populations (United States Census Bureau (USCB), 2019). In
2019, 3.6 million people, or 1.8% of the workforce, were directly employed in farming, forestry,
and fishing activities (USDA, 2021). Because of the connection between agriculture and weather
events, it is in the public interest to understand whether agricultural populations have unique risk

or resilience affecting mental and emotional health status when faced with natural disaster.



2.2 Stress and Recovery in Agricultural and Rural Populations

Literature reviewed from the PubMed and PsycINFO databases provided limited
information on natural disaster stress and recovery in U.S. agricultural populations. Ginexi et al.
(2000) reported greater depressive symptoms in small towns and rural communities than in
larger cities or farm populations following 1993 Midwest floods. Supports for mental health
recovery were not described, and this paper is over 20 years old. Scyphers et al. (2019) found
increased levels of psychological distress among fishing captains in the Northeast following
widespread fishery failure, a chronic disaster. It is disputed whether the failure is natural or man-
made. Wasson and Wieman (2018) proposed that mental health concerns of veterinarians should
be considered in disaster preparedness education, and that veterinarians could serve as a mental
health resource in disaster-affected agricultural settings. No stress or recovery data were
provided. Berman et al. (2021) identified an association between increased occupational stress
and drought for agricultural producers.

Thirteen additional papers since 2003 addressed natural disaster stress, recovery, or
related community resources in U.S. rural, but not specifically agricultural, populations. Banks et
al. (2016) used a survey instrument, observational assessment, and in-person interview with 12
rural Kentucky residents affected by flooding in 2013 to understand community resilience. They
found faith, cultural values, and social support to be protective, while adversity and pre-existing
health concerns were risk factors, concluding that existing community resources played a
significant role in resilience (Banks et al., 2016). Afifi et al. (2014) used personal interviews with
26 Kansas tornado survivors to identify communal coping and faith as important strategies for
managing uncertainty around disaster; however, the sample was disproportionately female,

which may have biased results. Aderibigbe et al. (2003) used a random telephone survey of



hurricane-affected rural residents in North Carolina, found clergy to be an important community
resource for support, and recommended they be trained to recognize stress symptoms and refer
for care.

Other studies used a variety of instruments to measure disaster stress or depression
symptoms in rural or non-urban settings, most often looking for associations to identify
individuals at greater risk of mental health conditions post-disaster, but measures of recovery and
interventions to promote recovery were not included (Eisenman et al., 2015; Gros et al., 2012;
Polusny et al., 2008; Polusny et al., 2011; West et al., 2013). West et al. (2013) found that greater
losses were associated with increased distress, but the effect was moderated with higher
community support in non-urban settings post-hurricane.

More recently, Bunnell et al. (2017) found that a web-based mental health intervention
was utilized at similar rates in rural and urban/suburban families affected by 2011 tornadoes in
Alabama and Mississippi. This study did not analyze effectiveness of the intervention, only rates
of use. Abrams (2018) developed a disaster preparedness education plan for rural health care
providers that included a brief mental health domain for identifying stress behaviors, applying
psychological first aid, and becoming knowledgeable of post-disaster mental health resources (p.
79). This study relied on health care provider preparedness research and did not include
population stress or recovery data. These papers demonstrate a limited scope of research in rural
disaster mental health.

In addition to the general lack of data on agricultural populations and natural disaster
mental health, other issues limit generalizability of results. First, while some papers have
considered disaster mental or emotional health measures in rural populations, it is unknown

whether agricultural producers have unique risk or resilience factors. Second, data on stress and
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chronic disaster such as fishery failure or drought may not be generalizable to acute disaster
events such as flood, tornado, or fire. Third, although some research on international agricultural
populations has been published, primarily related to drought in Australia, conclusions may not be
generalizable to U.S. populations due to cultural and structural differences.

2.3 Rationale

Evidence-based public health practice requires knowledge of science-based interventions
and community preferences (Kohatsu et al., 2004). There is a need to study both community
experiences and preferences to inform disaster preparedness, response, and recovery plans for
mental and emotional health support. Analysis of survey data from targeted communities
examined whether agricultural populations experience different resilience, stress, or recovery in
an acute natural disaster context compared to their rural non-agricultural counterparts.
Differences may result in adaptive approaches to disaster preparedness and response in
agricultural populations.

Systems thinking provides a framework for leveraging lay and non-professional resources
alongside professional services, a useful option for rural communities with limited access to
mental health professionals. This study attempted to identify resources that have been most
effective and preferred for stress reduction from the community perspective. Discovered
knowledge may inform approaches to disaster preparedness, response, and recovery in rural and
agricultural settings to improve the mental and emotional health of affected populations.

3. Methods
3.1 Study Design
This was a cross-sectional observational study of a voluntary convenience sample in

targeted rural communities that have been affected by natural disaster. Data was collected
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through self-report on a survey tool online or on paper. For this project, only acute natural
disaster events such as flood, tornado, or fire were included in analysis. Long-lasting natural
disasters such as drought, manmade disasters such as chemical accident or war, and disease
outbreaks such as COVID-19 were excluded.

3.2 Study Communities

On April 27, 2014, an EF-4 tornado (winds 166-200 mph) struck primarily Mayflower
(population 1,984) (USCB, n.d.) and Vilonia (4,288) (USCB, n.d.) in Faulkner County,
Arkansas, with 16 fatalities (Marshall et al., 2014) and 400 to 500 homes destroyed along a 41-
mile path (NASA, 2014). Faulkner and other counties were also affected by destructive Arkansas
River flooding in May-June 2019, part of a $3.3 billion event across Oklahoma and Arkansas
(NOAA, 2022). Mayflower was also the site of a large crude oil pipeline spill in 2013 (The
United States Department of Justice, 2015), and Vilonia had been struck by an EF-2 tornado in
2011.

In Stanton County, Nebraska, the town of Pilger (240 (USCB, n.d.)) and its vicinity were
struck by two EF-4 tornadoes on June 16, 2014, with 20 injuries and 2 fatalities (National
Weather Service, n.d.); other tornadoes also occurred in the area during the same severe weather
outbreak. The town and vicinity of North Bend (1,279) (USCB, n.d.) in Dodge County,
Nebraska, were heavily impacted by Platte River flooding in March 2019, part of a Midwest
flood event that cost over $11 billion (NOAA, 2022). The community experienced significant
damage to infrastructure, property, and agricultural operations.

3.3 Recruitment
Data from the RNDSR survey were collected in December 2021-February 2022 in the

disaster-affected communities in Arkansas and Nebraska described in Section 3.2 through
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collaboration among CS-CASH, county extension agents, and local leaders and contacts. CS-
CASH distributed paper surveys to targeted zip codes associated with the disaster events in
Nebraska and posted a link to the Research Electronic Data Capture (REDCap) online version to
social media. Extension agents and farm associations in Arkansas distributed the virtual link via
social media and weekly e-newsletter. Local contacts also distributed paper surveys or links on a
more targeted basis within their communities based on networking and knowledge of individuals
affected by the disaster events, either personally or through community hubs such as churches
and businesses. A newspaper and community center in Nebraska also publicized the survey.

3.4 Survey Components

Validated scales measuring resilience, stress, and recovery were chosen for prior use in
diverse and disaster-affected populations and adaptability to the current setting. The Brief
Resilience Scale (BRS) is designed and validated to “assess resilience as bouncing back from
stress” (Smith et al., 2008). Respondents indicate their level of agreement with 6 statements
about their typical responses to stressful events. The scale is scored by averaging values of 1 to 5
assigned to Likert-type responses. Three of the 6 items are reverse scored. The authors interpret
scores of 1.00-2.99 as low, 3.00-4.30 as normal, and 4.31-5.00 as high resilience (Smith et al.,
2013). The BRS score is an independent variable for analysis. Windle et al. found the BRS to be
in the top 3 of 19 resilience scales (2011).

The Revised Impact of Event Scale (IES) (Horowitz et al., 1979) is a screening tool for
posttraumatic stress disorder (PTSD) but is used here as a tool for counting commonly
experienced posttraumatic stress symptoms without accounting for frequency or intensity of
those symptoms. It may also be divided into two validated subscales (Intrusion and Avoidance

symptom clusters) although these are not analyzed in this paper. Minor modifications to
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instructions were made, but no changes were made to questions. This scale has been used and
tested in diverse populations after stressful events, including post-disaster, and is designed for
use at any length of time after a stressful event (Horowitz et al., 1979).

Subjects completed the Revised IES scale based on their memory of 15 possible
posttraumatic stress symptoms in the first 7 days following their primary disaster event. While
the recollection of a symptom’s occurrence is reasonable (Bauer et al., 2017), the recollection of
frequency for a time point 3 to 8 years in the past may not be. For this reason, scoring was
modified to reflect only presence or absence, and not frequency, of each symptom. Subjects were
also given the option to select Don 't recall for each symptom. The Revised IES was scored here
by summing the number of symptoms reported.

Subjects then completed the Revised IES scale again regarding the same 15 possible
event-related symptoms occurring in the 30 days prior to completing the survey. The time
difference of 30 days for the present scale versus 7 days for the past allows for the expected trend
of reduced symptoms over time while capturing symptoms still experienced even if less frequent.

Revised IES scale scores and a related calculated variable (Recovery Ratio, the
proportional reduction in score between past and now) may function as dependent or
independent variables depending on the hypothesis being tested. When evaluated for association
with demographic or exposure variables, they were dependent.

The Posttraumatic Growth Inventory — Short Form (PTGI-SF) (Cann et al., 2010) is a
self-report measure of recovery as positive personal growth rather than reduced posttraumatic
stress symptoms. It is a 10-item scale asking subjects to choose the degree to which a specific
positive change occurred in their life due to the stressful event. They select from 6 choices

ranging from Not at all to Very great degree, which are assigned values 0 to 5. The PTGI-SF is
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scored by summing the responses resulting in a range of 0 to 50. Scores are relative without cut
points. PTGI-SF score was a dependent variable for analysis.

Demographic data were also collected. Age group, sex, race or ethnicity, rural or urban
residence, specific disaster event, agricultural occupation, and presence of dependents in the
home were all independent categorical variables. The age groups were stratified to be able to flag
respondents who were likely minors at the time of their disaster event. Race and ethnicity
categories were taken from recommendations based on the 2020 U.S. Census (Versta Research,
2020). Rural was defined as residence in a location of population less than 10,000, following the
proposed definition based on the 2020 U.S. Census (Bureau of the Census, 2021). Urban was
greater than 10,000. Occupation choices were Farm, Ranch, Fishery, and Not in Agriculture, and
the first three were also combined into a single Agriculture occupational group in data
preparation.

Exposure questions evaluate direct or indirect impact, property loss, displacement,
financial hardship, injury to self or family member, and fear for life of self or family member.
These are summed for a single exposure score where perceived direct impact is 2 points, indirect
is 1, no impact is 0, and all other exposures are 1 point for presence or 0 for absence. This
method combining perceptions and objective experiences was adapted from the literature
(Polusny et al., 2008; West et al., 2013). Exposure variables and score were independent
variables.

A novel qualitative inventory of Resource Use and Effect (RUE) yields guantitative
variables assigned to qualitative responses to describe how 22 people, groups, or activities
affected respondents’ disaster stress after the event: decreased (value -1), no effect (0), increased

(2), or did not use (no value). This inventory was analyzed for frequency of item use, aggregate
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sum of scores representing relative difference in number reporting increased stress and decreased
stress, and an aggregated impact on stress effect with a calculated impact per use (IPU) score
representing the difference in proportion of users reporting increase and those reporting decrease.
The IPU score accounts for the number of people reporting use but no stress effect in that the
absolute value of the score will be limited to one minus the proportion of no-effect users. It is
meant to account for both the frequency of use and the aggregate stress effect. A separate
categorical question provides information about most effective type of internal community or
external help for reducing stress. For purposes of hypothesis testing, use, effect, and preference
variables functioned as dependent or independent depending on the research question.

Qualitative open field responses about subjects’ typical responses to stressful events,
specific natural disaster experience, and first choices for stress reduction if faced with a future
event provide information about community preferences. Although only a single survey was
deployed, it took advantage of a mixed methods format by using both validated scales and open
field responses.
3.5 Data Preparation

The raw RNDSR data set was exported from REDCap to a .CSV file, then imported to
SAS and explored for errors, discrepancies, and missing data. No inconsistent or extreme values
were identified. Surveys originally received as paper responses and entered in REDCap by the
principal investigator were validated against the original paper surveys. New variables were
added where open field responses indicated a disaster event other than the four targeted events.
Data values were recoded or formatted as needed to facilitate analysis. Because no field was
marked as required in the data collection process, careful consideration was given to the amount

and treatment of missing data during analysis.
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All questions were made optional for two reasons. First, for ethical reasons the
investigator preferred to give participants the freedom to decide which questions to answer,
which may also encourage continued engagement upon reaching a difficult or uncomfortable
question. Second, due to the length of the survey (100 questions) and time required to complete
(10-15 minutes), it was felt that partial responses were preferred over no response and would still
yield useful information if a subject did not complete. The investigator was satisfied with the
number of responses at each stage of the survey.

The data set included 216 records, of which 22 were identified and removed as null
responses with no questions answered. Of the remaining 194, 2 were excluded for non-targeted
event (drought as chronic disaster, COVID-19 as epidemic), 9 for urban residence that could not
be tied to a rural community, and 24 for no completed scales. These subjects remained in the full
data set of 194 but flagged for exclusion or incomplete scale. Total analysis sample size was 159,
including 4 urban responses that were closely tied to the rural community through open field
answers, i.e., college student away from rural home, or business owner commuting from a larger
city.

3.6 Analysis Plan

Statistical analysis was performed in SAS Studio 3.8 (Enterprise Edition) (Cary, NC).
Complete SAS Code is available in Appendix A. Descriptive statistics and graphs were produced
to review demographic characteristics of the sample population as well as distributions of scale
scores. Chi-square tests for equal proportion and t-tests for independent means were conducted to
identify significant differences between agricultural and non-agricultural occupational groups.
Wilcoxon non-parametric tests were also used for confirmation where outcomes and residuals

were not normally distributed. Linear and multiple regression were used to test association of
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occupational group with outcome scores while controlling for covariates, including age group,
sex, race or ethnicity, disaster type, exposure level, dependents in home, and years since event.

An additional outcome Recovery Ratio (RR), the proportional reduction in symptom count from

IES past—IES now

time of event to present, was calculated as
IES past

and tested with the same procedures.

A significance level of a = 0.05 was used for all hypothesis testing.

Qualitative analysis was used to tabulate open field responses of first choices for
reducing stress if subjects were to experience another disaster in the future. A deductive
approach was used with a framework of internal community resources versus resources external
to the community. A grounded aspect was involved in looking for other themes or patterns.
Because of the brevity and specific nature of the responses, a single rater conducted the informal
evaluation. Other open field responses about resilience, the disaster event, stress, recovery, and
resources were reviewed to provide context to individual scores and group inference.

Frequency plots were used to visualize participants’ perceptions of effective types of help
for decreasing disaster stress. From the RUE inventory, use percentage for each item was
calculated as subjects reporting a stress increase, decrease, or no effect divided by the number of
respondents to the question. Aggregate effect sums for each item were obtained for comparing
perceived effect of people, groups, and activities as resources for reducing stress. The sum
represents the difference between the number of people who felt the item decreased their stress
and those who felt the item increased their stress. Those who reported no effect were represented
indirectly since the absolute value of the sum was limited by the number who report an effect.
Subjects who responded Did not use to an item were flagged for non-use, and their responses

were included in the sample size but not the use percentage or aggregate sum.
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The impact per use (IPU) score is the quotient of the aggregate effect sum divided by use
count for each resource. It represents the difference between proportions of users reporting an
associated decrease in stress and users reporting an increase, limited by the proportion of users
reporting no effect. An IPU = -1 indicates all users reported decreased stress, and an IPU = 1
indicates all users reported increased stress. Practically speaking, a negative number closer to -1
suggests more frequently experienced stress reduction. The Community Impact (CI) score was
calculated similarly but accounts for non-users by dividing the aggregate sum by total
respondents for that item regardless of use status.

4. Results
4.1 Study Population

The online survey link was distributed through social media on Facebook community
pages and agricultural group pages with approximately 7000 followers. Approximately 240
paper surveys were distributed. In response, 171 online surveys were opened with 149 started,
and 45 paper surveys were returned. This is a response rate of 149/7000 = 2.1% online and
45/171 = 18.8% paper.

For each scale of the survey, subjects were flagged for completeness — defined as at least
5/6 exposure, 5/6 BRS, 13/15 Revised IES, and 8/10 PTGI-SF — so that only individuals with
completed scales were included at each stage of the analysis. Sample size completing the last
scale was 126. The RUE inventory did not require completion as there was no individual scoring.

The paper survey format allowed more freedom with responses than online format. On
paper, some subjects marked two selections for questions that only allowed one selection online.

These questions were left blank when entered in REDCap but noted in a separate data set by



19

participant_ID so that no information would be lost. This issue will be addressed further in the
results, section 4.2.8, and discussion, section 5.1.3.

One hundred fifty-nine subjects completed at least one scale and were included in the
comparative analysis. Distribution of age was 19-20 years (4, 2.5%), 21-25 (6, 3.8%), 26-35 (17,
10.7%), 36-45 (29, 18.2%), 46-55 (25, 15.7%), 56-65 (34, 21.4%) and Over 65 (44, 27.7%). The
sample was 71.1% female (113) and 28.9% male (46). Of those reporting race or ethnicity,
94.1% chose White (144) and 5.9% Other (9); 6 did not report. Thirty-eight and five-tenths
percent (60) reported not living in a town and 59.0% (92) living in a town less than 10,000
population. Of those who reported primary occupation, 33 (22.2%) selected agriculture and 116
(77.9%) not in agriculture; 10 did not report. Fifty-nine and seven-tenths percent (92) reported no
dependents in the home at the time of the disaster while 40.3% (62) reported dependents; 5 did
not report.

Eighty-two subjects reported disaster events in Arkansas (56.6%), 62 in Nebraska
(42.8%), 1 in another state, and 14 did not report their state. Ninety subjects reported an event in
2014 (60.8%), 52 in 2019 (35.1%), 6 in another year, and 11 did not report a year. Event types
were 93 tornado (62.8%), 52 flood (35.1%), 3 other qualifying type, and 11 no event specified.
Nine of the missing event-related values were subjects who had not experienced a disaster and
completed only the BRS. Sixteen participants (10.1%) reported being affected by more than one
natural disaster; they were asked to select the event that affected them most and answer the rest
of the survey with that event in mind. Only one event per subject was included in event data.

The proportion of male to female was significantly different in the agricultural group (17
to 16) compared to the non-agricultural group (23 to 93) on chi-square test, p < 0.001. Sex was

controlled for in further occupational group analysis.
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4.2 Outcome Data
4.2.1 BRS

BRS score distribution was left skewed with a single mode at 4.00, mean 3.37, and
standard deviation (SD) 0.86, but had adequate sample size for t-testing. On independent samples
t-test, there was not a significant difference (p=0.385) in mean BRS between agricultural (3.27,
SD 0.86, N=33) and non-agricultural groups (3.42, SD 0.87, N=116) (Figure 1). There was a
significant difference (p=0.021) in mean BRS between males (3.62, SD 0.81, N=46) and females
(3.27, SD 0.87, N=113) (Figure 2); however, the BRS authors indicate all scores from 3.00 to
4.30 represent normal resilience (Smith et al., 2013). When ANCOVA was performed in PROC
GLM, the difference in mean BRS by occupational group was not statistically significant when
controlled for sex (p=0.135). Age group, race or ethnicity, event state, dependents in home, and
presence or absence of disaster event also were not significant. A post hoc achieved power of
97% to detect a large effect size with ANCOVA was calculated in G*Power 3.1.9.6 (Universitat
Kiel, Germany). Power of the uncontrolled t-test was 98% to detect a large effect size and 71%
for medium effect size.
Figure 1

Distribution of BRS score by Agricultural and Non-agricultural Occupational Groups
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Figure 2

Distributions of BRS Score in Agricultural Group by Sex, and Overall Sample by Sex
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4.2.2 Exposure

Exposure scores were calculated for 146 subjects. One hundred twenty-two (83.6%)
reported, in their opinion, being directly affected by the disaster and 24 (16.4%) indirectly.
Eighty-two (56.6%) lost property, 75 (51.4%) were displaced from their home, 69 (47.9%)
experienced financial hardship due to the event, 3 (2.1%) reported injury to self or family
member, and 78 (53.4%) feared for their life or a family member’s. While the overall distribution
of the exposure score was approximately normal with mean 3.94 and SD 1.53, the agricultural
subgroup showed a more uniform distribution (median 3.00) (Figure 3). For this reason,
hypothesis testing for equal medians was performed with the Wilcoxon test in PROC
NPARIWAY. Agriculture median was 3.00 compared to non-agriculture 4.00. There is evidence
of a significant difference in median exposure score between the groups (p = 0.015) (Figure 4),
and exposure score was included as a covariate in further analysis. Exposure score had a

significant negative Pearson correlation with BRS score (-0.29, p<.001).
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Figure 3

Distributions of Exposure Score on Histogram by Occupational Group
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Figure 4

Significant Wilcoxon Test Showing Inequality of Median Exposure Score by Occupational Group
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4.2.3 IES Past

IES past score (first 7 days after event) was approximately normally distributed with
overall mean 6.89, SD 3.01, minimum 0.00 and maximum 14.00 (N = 143) (Figure 5). It had a
negative Pearson correlation (-0.35, p<.001) with BRS score and a positive correlation (0.49,
p<.001) with exposure score. Subjects marked a total of 4.3% of IES past symptoms as Don 't
Recall, and 0.8% of responses were missing. One hundred thirty-six subjects (95.1%) were able

to recall Yes or No for at least 13 of the 15 symptoms, and only one did not recall more than half.
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Figure 5
Sample Distribution of IES Past Score
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Multiple linear regression modeling with manual backward selection in PROC GLM
resulted in a significant association of IES past score with sex (p < 0.001), exposure score (p <
0.001), and BRS score (p = .021). With these covariates, Occupational group was not significant
(p =0.584) (Table 1). Age group, race or ethnicity, event type, dependents in home, and
residence in or out of town also were not significant in the model, which explained only 37% of
the variation in IES past score (R-square = 0.366). Interactions were also tested in PROC
GLMSELECT but were rejected for insignificance. Assumptions of linearity, independence,
normality, and equal variance were satisfied for the linear regression model. A Poisson
regression model was fit with IES past score as a count outcome; however, this model performed
poorly on AIC comparison and still did not include agricultural group as a significant effect.

Table 1

Occupational Group (Agriculture or Not Agriculture) Is Not Significantly Associated with IES

Past Score in a Multiple Linear Regression Model

o

Source F Type Il 5§ | Mean Square FValue Pr=F

sex 1| 81.1926226 811926226 13.80 00003

eXposure_score 1| 161.8511854 | 161.8511854 27.51 | <.0001

BRSavg 1| 30.5686305 30.5686305 520 0.0242
1

occ_group 17770382 17770382 0.30 | 05835
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4.2.4 |ES Now

IES now score (past 30 days prior to taking survey) had a right skewed distribution with
median 3.00 and Interquartile Range (IQR) 5.00 (N = 133) (Figure 6). For the agricultural group,
median was 3.00 (IQR 5.00, N = 26). For the non-agricultural group, median was 4.00 (IQR
5.00, N = 101) (Figure 7). Wilcoxon testing was insignificant for different median IES now score
by occupational group ( p = 0.73). Subjects marked a total of 1.0% of IES now symptoms as
Don’t Recall, and 0.5% were missing responses. One hundred thirty-one subjects (98.5%) were
able to recall Yes or No for at least 13 of 15 symptoms, and only one did not recall more than
half. One hundred twelve (84.2%) reported at least one disaster-associated symptom in the 30
days before taking the survey.
Figure 6

Sample Distribution of IES Now Score
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Figure 7

Distributions of IES Now Score by Occupational Group and by Sex

IESnow_score
IESnow_score
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Wilcoxon testing showed median IES now score was significantly different (p = 0.016)
by years since event where 3 years since event had lower median score (2.0, IQR 4.5) than 8
years since event (4.0, IQR 6.0). A Kruskal-Wallis non-parametric test was significant (p =
0.043) for different medians by event type, where tornado (4.0, IQR 6.0) was higher than flood
(2.0, IQR 4.0) (Figure 8). Median IES now score also differed significantly (p = 0.017) by sex
(Male 2.0, IQR 3.0; Female 4.0, IQR 5.5).
Figure 8

Kruskal-Wallis Test Shows Evidence of Significant Difference in Median by Event Type

Kruskal Wallis Test
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4.2.5 Recovery Ratio

Because of RR’s left-skewed, non-normal shape of the distribution (median 0.40, IQR
0.75, N = 131) (Figure 9), a non-parametric Wilcoxon test for equal RR median between
agricultural (0.29, IQR 0.67) and non-agricultural (0.40, IQR 0.71) subgroups was performed
and found not significant (p = 0.510). Subjects were also classified into IES past score rank
groups above and below median (PROC RANK with TIES = LOW, median = 7.0) to determine
whether RR differed significantly between the groups with fewer initial symptoms and more
initial symptoms. On Wilcoxon testing, there was not evidence of a different RR between the
median rank groups (p = 0.180). Multiple linear regression with manual backward elimination
found only BRS score to be significantly associated with RR (p = 0.001), but BRS was not a
good predictor of RR (R? = 0.073). Covariates tested but excluded for insignificance were years
since event, IES past score, age group, rural/urban, dependents in home, event type, occupational
group, exposure score, race or ethnicity, and sex. Normality of residuals was adequately satisfied
for the model.
Figure 9
Overall Sample Distribution of Recovery Ratio
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Seventeen participants reported more symptoms in the month before the survey than in
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the week following the event, resulting in negative RRs (Table 2). 8 of these participants ranked

in the lower half of IES past scores, and 9 were in the upper half.

Table 2

Participants Reporting Negative Recovery Ratio

Negative Recovery Ratio
Occupstion  [ESnow IESpast Recovery Ratio  Years since event  Event type
Mot agriculture 12 9 0.333 & Tomnado
Agriculture 5 4 -0.250 & Tomado
Mot agriculture 12 1 -0.091 & Tomado
Not agriculture 14 13 -0.077 & Tomado
Mot agriculture 9 8 -0.125 & Tomado
Mot agriculture 14 12 -0.167 & Tornado
Agriculture 7 5 -0.400 8 Tornado
Mot agriculture 6 5 -0.200 & Tomado
Mot agriculture 12 " -0.091 & Tomado
Mot agriculture 10 8 -0.667 G Tomado
Mot agriculture 12 10 -0.200 & Tomado
Mot agriculture 10 9 -0 & Tomnado
Not agriculture 4 3 -0.333 3 Flood
Agriculture 10 8 -0.250 3 Flood
. 7 § -0.167 3 Flood
Mot agriculture 4 3 -0.333 3 Flood
Agriculture 2 1 -1.000 3 Flood
4.2.6 PTGI-SF

One hundred twenty-six subjects completed the PTGI-SF with overall mean score 26.56,

SD 11.59 of a possible 50 points, with approximately normal distribution (Figure 10). The

agriculture group mean was 21.08, SD 11.06, with minimum 0 to maximum 36 for N = 24. The

non-agriculture group mean was 27.67, SD 11.37, with minimum 2 to maximum 47 for N = 97

(Figure 11).
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Figure 10

Overall Sample Distribution of PTGI-SF Score (N = 126)
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Figure 11

Distributions of Mean PTGI-SF Score by Agriculture Group (N = 24) and Not Agriculture

Group (N =97)
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On independent samples t-test, there is evidence that means are significantly different for
agriculture and not agriculture groups (p = 0.012). Non-parametric Wilcoxon testing to confirm,
due to distribution by subgroups, had p = 0.014, further evidence for significant difference in

central measure between the groups (Figure 12).
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Figure 12
Significant Wilcoxon Test Showing Unequal Median PTGI-SF Score by Occupational Group
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On t-test comparing male (mean 22.32, SD 10.95, N = 31) and female (mean 27.94, SD
11.51, N = 95), there was evidence of significant difference in PTGI score by sex (p = 0.019),
also confirmed by Wilcoxon test (p=0.009). PTGI was significantly positively correlated with
exposure score (p = 0.286, p = 0.001), IES past score (p = 0.423, p < 0.001) (Figure 13), and IES
now score (p = 0.275, p = 0.002).
Figure 13
Scatter Plot with Regression Line Showing Positive Correlation Between IES Past Score and

PTGI-SF Score
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Multiple linear regression model building in PROC GLM by manual backward selection
found association between PTGI score and IES past score (p<.001) and occupational group by
sex interaction (p=.024) (Figure 14); main effects were included in the model for occupational
group and sex. Linearity, independence, normality, and equal variances were adequately satisfied
on diagnostic plots. Occupation group interactions with RR, years since event, IES now score,
age group, event type, exposure score, IES past score, and BRS score were removed from the
model for insignificance. Years since event, age group, IES now score, RR, exposure score,
event type, and BRS score main effects were also removed from the model for insignificance.
Figure 14

Greater Difference in PTGI-SF Scores by Sex in Agriculture Group Than Not Agriculture Group

Analysis of Covariance for PTGI_score

PTGI_score
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IESpast_score
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—<— Mot agriculture Female —%—— Not agriculture Male

When the analysis was re-run for only females by occupational group, the agricultural

group (N = 14) scored significantly lower on PTGI-SF compared to non-agricultural (N = 78)
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when controlled for IES past score on ANCOVA (p = 0.004). Wilcoxon test also showed a
significant difference (p = 0.005).
4.2.7 First Choices

Subjects were asked, “If you experienced another natural disaster in the future, what
people, groups, or activities would you turn to first in order to decrease your stress? List up to 3.”
Answers to this open field question were informally analyzed with a lightly structured approach
distinguishing between community and external resources, understanding that participants could
take cues from the resource use and effect inventory and subsequent questions. Seventy-one
participants (16 agriculture, 55 not agriculture) provided a cumulative total of 152 qualitative
responses. Top categories were Family (32), Friends (21), God and church(19), Outside relief
groups(15), Neighbors (12), and Community (12).

Although the hypothesis did not specify anything about differences between agricultural
and non-agricultural population preferences, differences were noted. Sixteen of the 71 open field
respondents selected Farm as primary occupation, approximately proportional to the overall
survey sample proportion. Neighbors (7) ranked first among agricultural participants, followed
by Family (5), Church (4), and Friends (4). For non-agricultural, Family (27), Friends (17), God
and church (14), and Outside relief groups (12) were most frequent. Non-agricultural subjects
mentioned employer/workplace/co-workers 6 times, referring to the people at work, not the
activity of working. Agricultural respondents made no mentions of people or activities related to
occupation.

Besides categories of assistance for decreasing stress, other themes were noted. Although
the RUE inventory included people, groups, and activities, as did the wording of the open field

question, subjects mentioned primarily people and groups, with only 2 references to activities of
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planning ahead, 1 to volunteering, and 1 to caring for others. Throughout all responses, the word
“my” was used 13 times, suggesting a personal connection to the people. There were only 2
references to healthcare professionals, but they were phrased as “my doctor” and “my therapist,”
indicating a pre-existing relationship. Some individuals included descriptive words of the type of
people they would turn to, such as “organized,” “disciplined,” “conservative,” and “people who
had experience with it.”

Meeting physical needs associated with disaster relief was intertwined with decreasing
stress. Specific mentions were made of meals, food, and water provided by the Red Cross and
Salvation Army, and the designation of outside relief groups and organized groups of local
volunteers as first choices for decreasing stress could be understood as referring to the traditional
response and relief actions those groups engage in rather than anything specifically intended to
relieve mental or emotional stress.

4.2.8 Most Effective Help

One hundred nine participants answered the question, “What kind of help was most
effective for reducing your stress?”” with a single answer as allowed by the online version of the
survey. They selected from 5 options: Things I did for myself, Help from my community, Help
from outside my community, No difference, and None of these helped decrease my stress.
Participants most frequently selected Help from my community (35.8%), followed by Things I
did for myself (31.2%) and Help from outside my community (20.2%). Stratified by occupational
group, agricultural residents selected Help from my community most often, and non-agricultural

selected Things I did for myself and Help from my community almost evenly (Figure 15).
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Figure 15

Perceived Most Effective Help for Decreasing Disaster Stress by Occupational Group
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On the paper survey, 9 additional subjects selected multiple choices totaling 9 Help from
my community, 8 Help from outside my community, and 4 Things | did for myself. One additional
subject provided a handwritten response, “Being able to help others.” These responses were not
included in the analysis data set.

4.2.9 RUE Inventory

On the Resource Use and Effect inventory, the top 5 people, groups, and activities
reported as resources by use percentage were Talking about the event (98.3%), Friends and
neighbors (97.6%), Family (97.6%), Following news or social media about the event (95.0%),
and Employer, school, or faith community (leader or group) (93.5%). The lowest 5 were Visiting
local disaster relief center (61.5%), Attending emergency response town hall meeting (50.9%),
Finding stress or recovery information on websites (49.6%), Other health professional (35.5%),
and Counselor or therapist (28.5%). Figure 16 provides a visual representation of the relative use

and effect of all 22 people, groups, and activities listed on the RUE.
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Figure 16
Relative Frequency of Use and Stress Effect for 22 Resources After Natural Disaster
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Note. Panel 1 is people and group resources. Panel 2 is activity resources.

From the aggregate effect sum, the top 5 relative stress decreasing resources were Group
from neighboring community (-70), Personal faith activities such as prayer, meditation, or
readings (-66), Helping others in my community (-59), Other local leader or group (business,
city council, civic club, clean-up volunteers, etc.) (-52), and Outside relief group (Red Cross,
Farm Rescue, etc.) (-49). The Impact per use (IPU) score representing the aggregate effect sum
divided by the number of users, and Community Impact (CI) score representing aggregate effect
sum divided by total respondents, produced similar results but also brought Community function
(fundraiser, commemoration, school activity, etc.) into the top 5 through the IPU (Table 3). This
was a resource utilized less frequently but with high proportion of decreasing stress to increasing
stress (Figure 16).

The bottom five resources with aggregate stress neutrality or increase were the same for
all 3 effect scores with only the last 2 reversed in IPU rankings: Insurance representative(s)

(Sum 0, IPU 0.000, CI1 0.000), Finding stress or recovery information on websites (15, 0.254,
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set testled;
where exclude_flag ME 1;
keep g23a--use2di;

2T H

/*change B°s (didn't use) to . before summing®/
data aggrepated;

wel A e

array items (44) gila--useldy;

do 1=1 to 44;

if items{i})=8 then
items(i)=.;

end;

drop i;

label gz3a='Family' gZ3b='Friends and neighbors®
q23c="Employer, school, faith community' g23d='Other local' g23e=‘Counselor'
q2if="0Other health prof' g23g='Person same thing" q23h="Insurance rep'
Y23i="FEMA, other govt' g23j='Nelighboring commanity®
q23k="0Dutside relief group® q231="First responders’' glda='Repair property’
g2db="Personal faith' g2dc="Mews, soclal media' g24d='Recovery info websites'
qide="Talking' gqidf="Working occupation' g24g='Helping others'
g24h="Community function' g24i=‘Disaster relief center’
g24="Response Town Hall scoting'§

run;

J* COUNT wsers for each 1Ted, and sum The aggregate sSCores =f

/* copy and pastc the mecans table to cwccl for ranking sums and */
J/* percents and calculating/ranking impact per use =/

proc means data=aggregatel n sum;

var g23a--use2di;
run;
proc format;
value $gnumfmt ‘q23a’'="Family® ‘q23b°="Friends and neighbors®
‘Qesct="employer, school, faith community” ‘qZ3d°="Uther local® ‘gose’ =" Lounselor’
'Q23f'='0ther health prof® ‘q23g°="Person same thing' "g23h'='Insurance rep'
'q231'~'FEMA, other gowt' 'q23]'-"Hedghboring community’
‘gzzk’='Outside relisf group' 'gz3l’='First responders’ ‘g2d4a’="Repalr property”
'g24b’='Personal faith' ‘q24c'="Mews, soclial media' 'g24d’'='Recovery info websites'
‘nda'='Talking' “n2af'="wWneking arcupatinn’ 'g2dg'="'Heliping atherc'
'g2dh’='Community fumction® 'g24i°="Disaster relief center’
'g2aj’'="Response Town Hall meeting®;
run;

/*Can I make a panel plot?*/f

/*Need long format data set®/
dota rosourcs_long)

set testings;

&include;

gwvalue = g23a; gnum="g23a‘; output}
gvalue = g23b; gnum="g23b"; output;
gvalue = Q23c¢; qnum="g23c"; output;
gvalue = g23d; gnum="g23d"; output;
gvalue = g23e; gnum="g23e’; output;
gvalue = gQ23f; gnum="gq23f"'; output}
gvalue = g23g; gnum="g23g"; output;
gvalue = g23h; gnum="g23h"; output;
qualua = N?31; gnum="n33*; mebpot;
gvalue = g23j; gnum="g23]"; output;
gvalue = gQ23k; gnum="g23k"; output;
gvalue = g231; gnum="g23l°; output;
gvalue = g2da; gnum="g2da‘; output;
gqvalue = q2db; gnui="q24b°; output:
gvalue = g2dc; gnum="g24c’; output;
gevaluc = g24d) gnus='q2ad") osuwtput)
gvalue = g2de; gnum="g2de’; output;
gvalue = qQ24f; qnum="g24f"; output;
gvalue = QJag; QNUE="qLag°; OUTPUT;
gvalue = g2dh; gnum="g2ah"; output;
gvalue = g241; gnum="g241"; output;
gvalue = g24f; gnum="g24i"; output;

format gnum fqnumfat.;
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Appendix C
Frequency of response categories to “If you experienced another natural disaster in the future,

which people, groups, or activities would you turn to first in order to decrease your stress? List

up to 3.”
Family 32 Organized local groups/volunteers 5
Friends 21 * High school
e Scout
Faith, church, and God 19 e Church
Outside relief groups 15 * Rotary
e Red Cross
e Salvation Army Emergency responders/management 5
e Samaritan’s Purse First responders 4
* Dream Team Insurance 4
e United Way
e Lutheran Family Services Local business 3
e Nebraska Extension e Equipment rental
o Utilities
Neighbors 12

Community 12 Doctor/therapist 2

Workplace/employer/co-workers 6

Activities each with single mention
Volunteer

Care for family/friends/homes
Preplanning (online guidance)
Have money or somewhere to go



