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Abstract
Objective: The Rural Natural Disaster Stress and Recovery study surveyed flood and tornado
affected residents (N=159 for analysis) in Arkansas and Nebraska, U.S., to address three
hypotheses: 1) agricultural producers have different stress and recovery experiences compared to
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. Methods: Demographics, exposure, stress, and recovery measures, and a
resource use and effect inventory were analyzed in SAS with Chi-square tests, t-tests, Wilcoxon
tests, and multiple linear regression modeling to identify differences between agricultural and
non-agricultural groups. Qualitative analysis of open field survey responses summarized
community preferences for disaster stress reduction. People, groups, and activities common in
post-disaster settings were evaluated for stress effects. Results: The agricultural subgroup did
not have significantly different resilience, stress, or recovery ratio measures compared to the
rural, non-agricultural subgroup. Posttraumatic growth score was significantly lower in the
agriculture group on t-test (p = 0.02), and an occupation group by sex interaction was
significantly associated with posttraumatic growth score in multiple linear regression (p = 0.02)
with agricultural women showing lower scores. A majority of participants reported things they
did for themselves or help from their community was most effective for decreasing disaster
stress. Friends and neighbors and family were most frequent resources used, but group from
neighboring community, personal faith activities, and helping others reduced stress more often.
Repairing property and following news or social media most frequently increased stress. Family,
friends, faith, neighbors, and community were top choices to decrease stress in a future disaster.
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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
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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
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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
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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
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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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0.126), FEMA, Farm Service Agency, or other government group (30, 0.333, 0.244), Repairing,

replacing, or rebuilding my own property (50, 0.562, 0.424), and Following news or social

media about the event (57, 0.504, 0.479). Complete use and effect scores and ranks are available

in Appendix B.

Table 3

Top 5 People, Group, and Activity Resources for Perceived Disaster Stress Reduction by 3 Effect

Scores
Rank Aggregate Effect Sum IPU Cl
1 Group from neighboring Group from neighboring Group from neighboring

community (-70)

community (-0.673)

community (-0.565)

2 Personal faith activities such ~ Personal faith activities such  Personal faith activities such as
as prayer, meditation, or as prayer, meditation, or prayer, meditation, or readings
readings (-66) readings (-0.653) (-0.559)

3 Helping others in my Helping others in my Helping others in my
community (-59) community (-0.590) community (-0.496)

4 Other local leader or group Community function Other local leader or group
(business, city council, civic (fundraiser, (business, city council, civic
club, clean-up volunteers, commemoration, school club, clean-up volunteers, etc.)
etc.) (-52) activity, etc.) (-0.532) (-0.423)

5 Outside relief group (Red Outside relief group (Red Outside relief group (Red Cross,
Cross, Farm Rescue, etc.) Cross, Farm Rescue, etc.) Farm Rescue, etc.)

(-49) (-0.500) (-0.402)
5. Discussion

5.1 Key Results

5.1.1 Hypothesis 1

The first hypothesis was agricultural producers have different stress and recovery

experiences compared to their rural, non-agricultural counterparts. Stress and recovery following
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a disaster can be pictured as a cycle of baseline resilience, immediate stress symptoms, a variable
length period of symptom decline and persistence, recovery to baseline, and potentially personal
growth above baseline levels. These may not occur linearly but are all considerations in
comparing stress and recovery experience between occupational groups. Agricultural producers
have a reputation for strength and resilience, so they would be expected to score higher in
resilience and recovery, but lower in post-traumatic stress, compared to non-agricultural
residents.

The BRS measured resilience and found no significant difference between agriculture
and non-agriculture groups when controlled for sex. Women overall had a significantly lower
BRS than men. The IES past score counted intrusion and avoidance posttraumatic stress
symptoms for the week following the event and found no significant difference between
agriculture and non-agriculture groups when controlled for sex, exposure score, and BRS. The
IES now score was incorporated into Recovery Ratio, which evaluated the proportional reduction
in symptom count over time and also found no significant difference between the two
occupational groups.

The PTGI-SF qualitatively measured positive post-event growth and found a significant
difference between the agriculture and non-agriculture groups on t-test and Wilcoxon test, as
well as with a sex by occupational group interaction in the multiple linear regression model when
controlled for IES past score. Overall, contrary to the hypothesis, there is not strong evidence
that agricultural producers have different stress and recovery experiences compared to rural, non-
agricultural residents, and it should not be assumed that the agricultural population has a unique

resilience or immunity to post-disaster stress effects.
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In fact, the results suggest that women in agriculture may have lower mean scores and
overall distributions on BRS, Recovery Ratio, and PTGI-SF although the skewed nature of some
of the subgroup data along with a small sample size makes this difficult to interpret. The
implication is that women in agriculture may have greater risk of lower resilience, long-lasting
stress symptoms, and relatively lower posttraumatic growth, the exact opposite of the
expectation. Although this could be the result of a baseline difference in how qualitative scales
are perceived, even that could raise a question of why women in agriculture may feel less
confident about their ability to recover, or less positive about personal growth out of difficulties.
The stress and recovery experiences in this subpopulation merit further study as well as
particular attention in disaster preparedness and recovery planning.

5.1.2 Hypothesis 2

The second hypothesis was rural residents prefer community resources over external
resources for disaster stress relief. Based on this analysis by number of mentions in the first
choices open field, rural residents do prefer community resources over external resources for
decreasing disaster-related stress. Family, Friends, and God and church were the top 3 choices
and accounted for 72/152 mentions. Outside relief groups were mentioned fourth-most at 15,
followed by Community and Neighbors totaling 24 more. A list of resources mentioned by
survey participants is provided in Appendix C to encourage disaster stress and recovery
education and preparedness in or through these people and groups. Broadly viewed, family,
friends, God and church, neighbors, community, and local volunteers or organized local groups
are locally accessible to rural residents. The workplace, local businesses, utility providers, and
first responders are already present in the community as avenues through which stress-relieving

approaches can be developed. All these were mentioned. It was assumed that subjects would list



38

their preferences as their first choices and that their preferences were not strictly hypothetical but
were informed by their real disaster experiences.

Help from outside the community was also appreciated for effectively reducing stress,
and Outside groups was ranked 5 of 22 in all 3 effect scores on the RUE inventory. While rural
residents may often prefer community resources — based on their most frequent first choices for
stress reduction — they do not necessarily dislike outside groups and recognize the great
supportive role that these groups — both disaster relief organizations and more informal groups
like high school teams or church groups — played in helping their community recover. Open field
responses highlighted this contribution. One subject wrote, “The out of state group came and
worked when we were physically and mentally exhausted. We will be forever grateful for
everyone that helped us.”

5.1.3 Hypothesis 3

The third hypothesis was communities can provide effective emotional health supports
after disaster. Based on the RUE inventory, it is clear that communities can provide support that
is perceived to decrease stress through many people, groups, and activities. In this context
“effective” only referred to a respondent’s perception of what was helpful and was not tied to
recovery measures.

The number of people who selected multiple responses for most effective help (paper
surveys) indicates that multiple types of help are effective, and this opens great opportunity for
improving disaster mental health support in affected rural communities. While participants did
select many resources as effective for decreasing stress, a majority had also experienced multiple
disaster-associated symptoms in the month before the survey. In fact, the number of subjects

with a negative RR was surprising since the expectation is for symptoms to diminish over time,
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and these subjects were 3- or 8-years post-event at the time of the survey. Half of them had
scored over the median IES past score and half below, so original number of symptoms was
apparently unrelated to the negative RR. Overall, median rank group was not significantly
associated with RR, leading to the conclusion that proportional reduction in symptom count was
unrelated to the initial number of symptoms. The RUE inventory provides evidence that many
interactions and activities following a disaster, such as required by insurance claims or repairing
property, may increase or compound the stress that began with the event itself, so the physical
recovery becomes an ongoing source of stress.

A surprising result from the RUE was that 28.5% of participants had seen a counselor or
therapist, but the IPU ranked only tenth, just below Person who had been through the same or
similar thing and Talking about the event, and just above Other health professional. This
suggests that mental health services were accessible but not widely perceived as effective for
decreasing stress.

5.2 Implications for Disaster Preparedness, Response, and Recovery

In rural and agricultural settings, communities should elevate baseline knowledge about
disaster stress symptoms and management before an event strikes. Schools should educate
students and families about stress they may experience from a disaster event or the subsequent
community disruption and clean-up. Faith groups should discuss foundational beliefs and
practices for coping with traumatic events, including disaster. Community organizations and
local businesses should be recruited to disseminate posttraumatic stress information as a part of
preparedness plans. Agricultural residents should be specifically included in plans accessible by

both men and women.
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Most resources in this study were marked as both increasing stress and decreasing stress,
especially the most frequently experienced items such as Talking about the event, Friends and
neighbors, and Family. Intentional strategies should be employed to move the balance toward
decreasing stress more frequently, or at least moving the increased stress to no effect. For
example, how can physical recovery processes such as insurance claims, FEMA assistance, and
rebuilding minimize stress? Media training and social media strategies can be initiated that are
sensitive to disaster survivors while communicating clear and positive messages that help them
move forward instead of focusing on their distress. The IPU score can also be useful for
identifying resources that can be expanded or leveraged as they are most frequently associated
with stress reduction.

Both the scale and open field answers show that rural residents continue to experience
posttraumatic type symptoms up to 8 years beyond acute natural disaster events. The broad
persistence of symptoms also suggests that community level plans to support emotional health
would be beneficial over a longer period of time — even years.

Finally, recognizing that counselors, therapists, and other health professionals were not
consistently reported to help decrease stress, they may benefit from additional training related to
and informed by disaster-affected rural populations. Mental health services remain an important
resource, but consistent effectiveness was not demonstrated in this survey.

5.3 Strengths and Limitations

A strength of this study was the comprehensive approach to evaluating a cycle of disaster
stress and recovery experiences in rural populations with intentional efforts to include
agricultural residents. By using a combination of existing scales, a novel inventory, and open

field qualitative questions, data represented a story of community experiences over time although
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it was collected at a single time point. Another strength was the presence of committed local
individuals to recruit participants in the targeted communities, an important factor in rural
culture.

Limitations centered around study and survey design. The study used a voluntary
convenience sample prone to selection bias, and rural disaster-affected populations, especially
agricultural, are challenging to reach and garner responses. In addition to uncertainty about
participating in outside research, local collaborators indicated that internet access and use is
unreliable for survey distribution in this population. Paper surveys were mailed based on local
knowledge of who may have been affected. In the analysis data set, females were over-
represented, particularly in the non-agricultural group. Sex was controlled for in statistical
modeling but was not evaluated as a factor in the RUE inventory or open field responses. It is
also possible that multiple household members could have completed the survey, potentially
introducing correlation in the data although family members may also experience different stress
and recovery patterns (National Center for PTSD, 2022). Response differences between online
and paper survey formats have been detailed in sections 3.5 and 4.2.8. Finally, the study included
severe acute natural disasters — primarily tornado and flood — in the South Central and
Midwestern U.S. Results may not be generalizable to disasters of other types or intensities, or to
diverse geographic communities with unique culture and resources. However, broad categories
of resources identified in this study should have parallels in most communities, and agricultural
populations should be specifically included in preparedness or mitigation plans for managing
post-disaster stress.

The RNDSR survey has inherent limitations. Exposure questions, BSR scale, PTGI-SF,

and RUE inventory all have qualitative components that introduce variability into the data.
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Whether it is a participant’s own definition of “directly affected,” “financial hardship,” or
“increased stress,” or a personality that precludes selecting “strongly agree” or “strongly
disagree,” quantitative analysis of qualitative data requires caution. The goal is to look for trends
and patterns more than to assign interpretations to specific numeric values or individual scores.

The use of the Revised IES was modified to ask about symptoms occurring years before
during the week following a disaster event and is subject to recall bias. This was addressed by
adding the option to select Don 't Recall; however, only 4.3% responses were marked as Don 't
Recall and only 0.8% missing. There is evidence of strong and long-lasting recall around disaster
events (Bauer et al., 2017) to support delayed inquiry. The Revised IES is also limited to
questions about intrusion (reexperiencing) and avoidance posttraumatic stress symptoms without
addressing posttraumatic hyperarousal symptoms or any other mental health indicators such as
depression, anxiety, or substance abuse. Frequency, intensity, and life disruption of symptoms
was not accounted for, only presence or absence. The findings in this study that a majority of
participants reported at least one disaster-associated symptom in the month before the survey
does not preclude the possibility of additional or more severe emotional or mental health
challenges.
5.4 Ethics in Disaster Mental Health Research

Goldmann and Galea (2014) addressed challenges in disaster mental health research but
focused on methodological and logistical concerns along with researcher safety issues.
SAMHSA (2016) specifically addressed ethical issues including effects on participants but
concluded the risk was minimal. The present study was deemed low-risk and determined to be
exempt from Institutional Review Board oversight. Even this low-risk survey disclosed the

potential risk of survey questions causing distress, and in fact one subject reported, “Filling this
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out was stressful, as you can tell. Bad memories.” Doing research among vulnerable disaster-
affected populations, especially immediately following the disaster, is ethically problematic, can
distract from the essential operations of response, and is likely to miss individuals experiencing
avoidant posttraumatic symptoms. Practice-based research that is providing care would be more
ethically responsible in disaster settings. Delayed study, as reported here, reduces ethical risks
and has the benefit of evaluating long-term outcomes.
6. Conclusion

Future study of the present data set for associations between subgroups, types of
assistance deemed most effective for decreasing stress, and individual stress and recovery
measures could provide further guidance to communities looking to enhance their disaster
preparedness or recovery. The role of perception versus more objective measures is an
interesting topic for future development, including the role perception plays in how problematic
a symptom is or how likely an individual is to recognize a symptom. Additional efforts should be
made to study effects in agricultural populations where a larger sample size can participate. The
RNDSR survey is easily adaptable to additional disaster settings for future research projects.

While the comparison between agricultural and rural, non-agricultural groups did not
yield statistically significant differences overall, the RNDSR study revealed information that is
practically significant. Participants commonly experienced posttraumatic symptoms in the days
and years following an acute natural disaster event but recognized that people, groups, and
activities available in rural settings helped to decrease their stress. Communities have many
opportunities to leverage and build on existing resources to strengthen their natural disaster

emotional health preparedness, response, and recovery.



44

7. Human Subjects

The UNMC Office of Regulatory Affairs approved the Rural Disaster Stress and
Recovery Study as exempt research under IRB #729-21-EX. While human subjects were
involved in the survey study, no identifying protected health information was collected.
8. Data management

Study data were collected and managed using the REDCap electronic data capture tools
hosted at the University of Nebraska Medical Center. Service and support is provided by
the Research Information Technology Office (RITO), which is funded by the Vice Chancellor

for Research.
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Appendix A

SAS Code
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*Break the large data set into smaller data sets by each scale;

*while manipulating, reformatting wardiables, adding warlables like scale scores;

*then merge them back together by participant_id as required for analysis;

*sets to include demographics, BRS, Exposure, IESpast, IESnow, PTGI, Resourcellse, and Qual;

EEEZRAREEAITNRAEEETZRNRRERETTRNRADATA SET Hﬂﬂl!l!l""l'l!!"l!l!l"’j

/* Access data set™/

libname stress '/fhome/udsR95762/Disasterstresshecovery’ ;

OPTION validvarnames=v7}

*force SAS wardable naming from Excel varlable names;

XLET choosefile=/fhome/ud5B95762/DisasterStresshecovery/RuralNaturalDisaster DATA 2822-83-13 2858.c5v}
*this is the real data set 2822-83-13;

*/home/ Ba5B95T62/DisasterstrassRecovery /RuralMaturalDisaster _DATA_2821-11-38_1515.C5v]

*test data;

XLET newflle=disaster;

PROC IMPORT DATAFILE="&choosefile® DEMS=CSV OUT=stress.&newflle REPLACE;
GETMAMES=yes)
GUESSTNGROWS=sa 5 ;

Fun;

f*copy the permanent table for manipulation and analysis*/

data dis_whole}
set stress.disaster)
Fun;

f*wiew variable list*/

proc contemts data=dis whole warnus;
run;

f* ddentify null obs by filtering for missing agegroup and sex - *f
/* opened the survey but didn't begin - for exclusion from data set - */
/* wisuwally confirm observations are empty in work.dis_empty */

data dis_espty}

set dis_whole;

where age group=. and sex=.}
FuR;

f*remive the empty observations from the original data set®/

data dis_not_empty;
merge dis_whole (in=whole) dis_empty(in=empty);
by participant_id;

if whole=1 and empty=8;
FuR;

f*divide not_empty data set into subsets for prep and scoring®/
*sets to imclude demographics, BRS, Exposure, IESpast, IESmow, PTGI, Resource, and Qualitative;

data dis_demographics (keep=participant_id redcap_surwvey_identifier
disaster_stress_and_recovery_tim age_group sex race event_ l-event_ 6
event_addl event_select rural_urban occupation dependents
disaster_stress_and_recovery_com);
set dis_not_empty;
FuR;

data dis_BRS (keep=participant_id g%a g9 g9 qBd g9 gq3f);
set dis_not_empty;

data dis_exposure (keep=participant_id direct property loss displaced
fin_hardship injured fear_life);
set dis_not_espty;

data dis_IESpast (keep=participant_id glBa ql8b glBc qlEd gl3e glBf qlEg qlsh
glBi qlEj ql8k glBl ql8m glBn gqlEo);
set dis_not_empty;

data dis_IESnow (keep=participant_id ql%a gl9% ql% gl%d gl% gl3f ql9g gl%h
q19i q19 gl9k gl191 q19m gl9% ql9o);
set dis_not_empty;
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76 |data dis PTGI (keep=participant_id g21a g21b q21c g21d g21e g21f g2lg gq21h g21i

77 q217);

7B set dis_not_empty;

79

BB |data dis_Resource (keep=participant_id g23a q23b q23c g23d q23e g23f q23g g23h
B1 Y234 y23| Y23k Y231 g2da y2eb y2do y2ad yde y2af yzdy y2dh g4l yz2a
B2 help_effective);

:': set dis_not_empty)

B3 f*include demographics for context im gualitative data set®/

BE -

a7 data dis_gual (keep=participant_id age group sex race rural_urban occupation

event_addl resilience open event_open open_stress open_recovery

:; Open_stress_effect First_cholces open_gecrease_sSTress);
- set dis_not_empty;
rFun;
01 !
o

JeuipE varianla 1T Far Tha CORCATE - radnlld pur Thath cihcars in creace TiReary TACTAM NF Pk )

gi proc contemts data=_all_ wvarnum nodetalls;

g | FUR;

EE II::IIIIII::IIIIII::IIIIII::IIIIInI:'I'II:mII::IIIIII::IIIIII::IIIIII::IIIIII::IIII|
a7 ¥

og |/*5end qual data to excel sheet for amal®/f
gg proc export data=dis_qual

188 dbms=x1sx

181 outfile="/home/uds@95762 /DlsasterstressRecovery/disaster _qual .xlsx”
182 replace;

183 Funj;

184 |/*check sample of gual data®/

185 proc print data=diz_gqual (obs=5);

186 title "Open Fleld Responses’';

187 |rum;

188

1dd title;

118

111 |/*check completeness - werify these did not complete any scales*/
112 proc print data=ciz not_empty}

113 where participant_id=5 or participant_id=28 or participant_id=31 or
114 participant_id=58 or participant_id=52 or participant_id=55 or
115 participant_id=64 or participant_id=65 or participant_id=68 or
118 participant_id=74 or participant_id=88 or participant_id=183 or
:i; participant_id=187 or participant_id=111 or participant_id=113 or

participant_id=117 or participant_id=119 or participant_id=126 or
participant_id=138 or participant_id=136 or participant_id=142 or
participant_id-146 or participant_i1d-151 or participant_id-2152;
title "Did not complete any scales?';
2T H

119
128
121
122
123
124
125

126
177 [f* check rural_urban=3 4 */

17g [f* evaluate these subjects for inclusion if qual infe indicates sufficient =/
17g |4* tie to rural, add exclude flag to dis.desographics for subjects not meeting this criterda */
13@ proc print data=diz_qual;

titla;

131 where rural_urban=3 or rural_urban=4;

132 title "Check urban responses for inclusion®;
135 rung

134

135 (title;

136

137 |/* issues on paper surveys =)

138 |/* import excel data set noting the paper surveys with multiple selections =/
139 |/* on single-select questions or other lssues */

148 optiens walidvarname=vT}

141

142 proc import

143 dotafile="fhome/wd45095762 /DisasterStresshecove ry/ Maper Surwey Issucs.slse®
144 dbms=x15x out=sdis_paperissues replace;

1Az AT NAMAS =y &G

188 |y,

147

148 proc sort data=dis_paperlssues)

143 hy partded pant_id:

158 |pyn;

151



152
153
154
155
156
157
158
158
168
161
162
163

165
166
167
168
169
178
171
172
173
174
175
176
177
178
179
1E8
1B1
1Bz
1B3
1B4
1B5
1BG
1B7
1BE
1B9
198
101
152
103
104
185
196
197
108
199
2Ba
281
28z
283
284
285
286
287
288
289
218
211
212
213
214
215
216
217
218
219
228
221
222
223
224
225
226

{*This data set - dis_paperissues- is ready to be merged back with a main data set as needed®/
J*number who marked multiple on help_effective®/
proc freq data=dis_paperlssues;
table help_effective_multi;
FUur;

proc print data=dis_qual;
where participant_id=63;
FUur;

ll::llllll::llllll::llllll::llllll::llllll::lllnmmmsz_mll::llllll::llllll::llllll::lj

EEETRRREEETTARREECNATA SET WORK - DEMWHICSIIII:!IIIIIIllllj

/*build formats®/
proc format;
value agegroupfmt 1="19-28' 2="21-25" 3='26-35' 4='36-45' 5="46-55" 6="'56-65'
T="0Over 65" B='Prefer mot to answer')
value sexfmt B="Male' 1='Female' B="Prefer not to answer';}
value racefmt 1="Asian or Pacific Islander' 2="Black or African american’
3="Hispanic or Latino' 4="Mative American or Alaskan Mative'
5="White or Caucasian' 6="Multiracial or Biracial® 7='Not listed"
E="Prefer not to answer';
value racegrpfat 1='White or Caucasian® 2='Other';
value ruralfmt 1="Mot in town or city® 2='Town < 18,888°
3="City 18,888-49,999°' 4="City 58,868 or more';
value rural_groupfmt 8="Mot Rural' 1="Rural®}
value occfmt 1="Farm' 2='Ranch® 3='Fishery' 4='Not in agriculture';
value occ_groupfmt @="Not agriculture® 1='Agriculture®;
value depfmt B="MNo dependents® 1='Dependents”;
Fumn;

data dis_demographics_clean}

set dis_demographics;

format age_group agegroupfmt. sex sexfmt. race racefmt. rural_urban
ruralfmt. rural group rural_groupfet. occupation cccfmt. dependents
depfmt. occ_group ocl_groupfmt. racegrp racegrpfet.;

label event_ 1="2814 tornado AR' event_ 2="2814 tornado ME®
ewvent__ 3="2819 flood AR' event_ 4='2819 flood NE' event_ S="other ewent'
ewvent__ 6="no event”}

f*Create ofc_group to combime all ag*/

if 1 LE occupation LE 3 then
occ_group=1;

tag=1;

else if occupation=4 then
oce_group=8;

*non-ag=8;

else if occupation=. then
occ_groups=.

f*Create rural_group to combine rural or urban®/f

if rural_urban=1 or rural_urban=2 then
rural_group=1;

*rural=1;

else if rural_urban=3 or rural_urban=4 then
rural_group=8;

*not rural = @;

f*Bin other race®*/
if race=5 then
racegrp=1;
else if race=1 or race=2 or race=3 or race=4 or race=6 or race=7 then

racegrp=2;

f*identify subjects with multiple disaster events*/
multiple_svents=sum{of ewvent__ l-ewvent__ 5);
Fumn;

/*wiew variables*/
proc contents data=dis_demographics_clean varnumj
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228 |run;
229

238 |/*separate out event_year; event_type, event_state®/
231 |/*add warlable for years since event®*/

232 |data dis_demographics_clean;

233 set dis_demographics_clean;
g:; length event_type $38;
136 if multiple_events >1 then
237 multiflag=1;
138 iflagging multiple cwents)
ii: “format event_year dateyeard. )
;:; if multiflag NE 1 then
243 do;
i:’; if event__ 1=1 then
246 oe;
247 event_year=2814;
24 event_type="Tornado"
249 event_state="AR"}
258 Eﬂdi
251
252 if event__ 2=1 then
253 dog
254 event_year=2814;
755 event_type="Tornado" ;
256 event_state="NE";
257 end;
258
259 if event__ 3=1 then
268 do;
261 event_year=2819;
262 event_type="Flood";
263 event_state="AR"}
264 end;
265
266 if event___4=1 then
267 do:
E ]
268 event_year=2819;
269 event_type="Flood"}
g;g event_state="NE";
272 s end;
i
i:i else if multiflag=1 then
275 dog
276
277 if event_select=1 then
278 oe;
- event_year=2814;
2E8 event_type="Tornado" ;
I81 event_state="AR"}
262 erd;
2B3
B4 if event_select=2 then
285 do;
2B6 event_year=2814;
2E7 event_type="Tornado" ;
288 avant_state—"NE";
2E9 end;
298
201 if event_select=3 then
z9z do;
203 event_year=2019;
204 svent_type="Flood";
235 event_state="AR"}
296 EHd'
za7 !
208 if event_select=4 then
299 dao:
388 : ;
event_year=2819;
;g; event_type="Flood";

event_state="NE"}
383
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end;
end;
years_since event=2822-event_year;
*add variable;

if event_year=2814 and (age_proup=1 or age_group=2) then
minor_flag=1;
else if event_year=2819 and age_group=1l then
minor_flag=1;
ST H

f*identify subjects who selected another event as primary event*/
proc print data=dis_demographics_clean}
where event_ 5=1 and (event_select=5 or event_select=.);
var participant_id event_ 5 event_addl event_select;
title "Additional events reported that were selected';
T H

title;

/*based on results of proc print, manually assign year, type, state
for subjects who selected another event as primary event®/
data dis_demographics_clean;

set diz_demographics_clean;

if participant_id=39 or participant_id=48 or participant_ld=189 or

participant_1id=121 or participant_id=138 then
dj
event_year=2811;
event_type="Tornado" §
event_state="AR";
end;
else if partlcipant_id=18 then
doj
event_year=2815;
event_type="Tornado"
event_state="IL";
end;
else if participant_id=79 then
do;
event_year=2814;
event_type="Hail"}
end;
else if participant_id=85 or participant_id=89 then
doj
event_year=2814;
event_type="Straightline winds and hail®}
end;
else if partlcipant_id=87 then
do;
event_year=2819;
event_type="Flood" }
event_state="NE";
end;
else if participant_id=119 then
doj
event_type='Tornado'
event_state="AR";
end;
else if participant_1ld=149 then
doj
event_year=2812;
event_type='Fire'}
event_state="CA";
end;
else if participant_1d=152 then
doj
event_year=2819;
event_type='Tornado'
event_state="AR";
end;
else if participant_id=153 then
doj



EL]
EL-hE
3Bz
383
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event_year=2828;
ayent_type='Tornado'
event_state="AR"}
end;
else if participant_id=154 then
doj
event_year=2813;
event_type='Tornado' ;
end;
elgse if participant_id=288 then
doj
event_year=2819;
event_type='C0OVID' ;
event_state="NE";
end;
else if participant_id=211 then
doj
event_year=2812;
event_type='Drought';
and:
run;

data dis_demographics_clean;

*add wariable with whole event name;
set dis_demographics_cleanj
event_all=catx(' ', event_type, event_state, event_year);
PR
f*add exclude _flag for excluded event types after manual inspection®/##*resssdsirbssiasemissdiiis,

data dis_demographics_clean;

set dis_demographics_clean;
if participant_id=288 then
exclude_flag=1; *excluded for COVID, disease outbreak;
else if participant_id=211 then
exclude_flag=1; *excluded for drought, chronic disaster;
*i1f sex=8 then exclude_flag=1; *run all analyses for women only;
run;

J/*add exclude flag for subjects not meeting rural criterla®/f
J*2nd round of analysis will remove exclude flag for ids 77, 83, & 214 because farm - did not
change conclusions when included*/

data dis_demographics_clean;
set dis_demographics_clean;

if participant_id=49 or participant_id=58 or participant_i4=119 or participant_id=124 or
participant_id=149 or participant_id=154 or participant_id=168 or participant_id=77
or participant_id=83 or participant_id=214
then
exclude_flag=1;
run;

proc print data=dis_demographics_clean
where exclude_flag=1;
run;

EEEERsREERsERRsckksssditinead to do demographics for obs with at least one scale, so BRSflag=1;

EREERsRERRsTRRsckkssinendiangd where not marked for exclusion, so exclude flag MNE 1;
!lllll'lllllll!ll'llillll!ll!ll'lllllll!lllll'lllllll!ll'lllllll!lllll'lllllll!llillilj

-l“llllll“ll-lll“lllll.“.ll'll“m:tml'llllzzl.llll“llll.l“llllll“ll.lll“llj
EEFENFFEEETITRIFIEEETTRANEECTTRINNEEADATA SET WORK - BRSI.II'I”Illl-l”llllll”ll.ll"’lj

/*Score BRS - Brlef Resilience Scale®/

proc contents data=dis_brs;
T H

data dis_ori_scored;
et dis bes;

f*responses to a,c,e are the scores®/
/*new score for reverse scorlng b,d,f*/
scoreql=qda;
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491
492
493
404
485
496
497
408
499
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B4
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51B
519
528
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523
524
525
526
527
528
520
538
531

scoreqi=qic)

scoreqS=qde;

array reverse_gs (3) g9 g%d g9f;

array reverse scores (3) scoreq? scoreqd scoreqf)
array all _qs (B) g9a g% gq%c g9 qPe gof;
CountMiss BRS=B;

do 1=1 to 3;

i1f reverse_gs{i)=1 then
reverse_scores(i)=5;
else if reverse_gs{i)=2 then
reverse_scores(i)=4;
else if reverse_gs{i)=3 then
reverse_scores(i)=3;
else if reverse_gs{i)=4 then
reverse_scores(i)=2;
else if reverse_gs{i)=5 then
reverse_scores(i)=1;
else
reverse_scores(i)=.;
end;

do 1=1 to 6&;

i1f all gs(i)=. then
CountMiss BRS + 1}

end}
i create flag for all BRS guestions completed, */
" set to @ if incomplete, 1 if complete */
i* {defined as 5 or & questlons completed) */f

if @ LE CountMizs_BRS LE 1 then
BRS_flag=1;

else
BRS_flag=8;

drop 1;

#*final score is mean of the 5 or & guestions®/f
J*calculated only for subjects flagged for complete BRS®/
format BRSavg 4.2;

if BRS_flag=1 then
BRSavg=mean(of scoreql-scoreqE); *mean of nonmlssing walues;
T H

data dis_BRS_scoresonly;

set dis BRS_scored)

drop g9a q9b g% g9%d g% g9f scoregl-scoregh;
run;

f*define macro for inclusion: completed BRS scale, not excluded for wrban or event®/
Xlet include= where BRS_flag = 1 and exclude flag ME 1;

f*already sorted by partlcipant_id=/f
/*merge with demographics to build analysis set®/

data testing;
merge dis_demographics_clean dis BRS_scoresonly)
by participant_id;

run;

'.28.'"'""l'.'n:]’:ml'zgﬂﬂﬂ"'Sxﬂﬂlﬂﬂﬂsxﬂﬂ"'lszl'.j

/*Explore data distributlons®/
f*check exclusions - 18, 1 also had BRS_flag=8+%/

proc freq data=testing;
tables exclude flag;
run;

proc print data=testing}
where exclude_flag=1;
run;

/*confirm BRS flag is assigned correctly*/

proc freq data=testing;
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532 where exclude_flag ME 1

533 table brs_flag CountMiss BRS;

534 [run;

535

536 |/*who did not complete any scales?®/

537 |proc print data=testing}

538 where exclude_flag ME 1 and BRS_flag NE 1;
539 | ryn;

548

541 | rsewplore distributions®/

212 proc freq datastesting)
32 *descriptive - events;
g:'; Einclude;
*BRS cosplete and Mo exclude flag;
345 tables event_state event_year event_type event_type®event_state event_ &/
::; nocum nocol norow plots=fregplot;
sag |
558

cgy Proc sgplot data=testing;
gep [&lnclude;
g5z (histogram BRSavg;

554 |FUA;

555

55 (proc freq datastesting)

557 Einclude;

558 tables age_group sex occ_group*sex racegrp rural_urban occupation occ_group
3] dependents/nocum nocel norow plots=fregplot}

SEE label racegrp="Race or ethnlcity’;

S61 (rFung

362

563 |proc freq datastesting;

564 *proportions are signif different for occ_group®sex;
565 Einclude;

566 tables occ_group*sex/ nocum nocol norow nopercent chisq;
567 run;

S68

563 | f*BRS by occ_group®/
578 |proc means data=testing maxdec=2;

;;; &include;
class occ_group}
i _Eroup;

var BERSavg;

:;; title "Mean BRS by Occupation’:
run;

oG title;

577 proc sgplat dataetostingg

g;g Einclude and occ_group NE .}

— vbox BRSavg/group=occ_group;

sE1 | Do

gz Proc trest data=testing plots=oq;

e Einclude;

cad class oco_group;

— var BRSavg;

sBG |FUR;

SET

cgg |/*BRS by sex*/
SED proc means data=testing mawdec=2;

cog Einclude;
591 class sex;
592 var BRSavg;
503 |Fun;

504 proc sgplot data=testing;
585 Binclude and sex ME B;

1] viux BRSavp/Sgroup=ses;
597 title “Owverall®;
598 run;

500 (¢itla:
588 pror TLEST DATBstesting plOLSSQn; *+Fssssssssssamssnisnsaninsssnansni;
Gel Bincludes

G682 class sex;
683 var BRSavg;
584 | s

G685

GBG

/*BRS by age_group®/f
. ¥ ag up



GEE |proc sgplot data=testing;

G Einclude;

618 vbox BRSavg/group=age group;
611 |Prum;

612 proc anova data=testing plots=all;
613 *look at this more;

614 Einclude;

615 class age_group;

616 model BRSavp=age group)

617 means age_grouptukey;

G618 rum:

619 '

628

{*BRS by racegrp*/

B proc sgplot data=testing;

by Einclude;

giz vbox BRSavg/group=racegrp;
Bis format racegrp racegrpfmt.
626 [T

627

528 /*ag occ_group by sex*/
f7o proc sgplet data=testing;

538 Linclude and occ_group=1 and sex ME B}
631 vbox BRSavg/group=sex;

E3Z title “Agricultural';

633 |FuR;

G634

535 [/*non-ag occ_group by sex*f
636 |proc sgplot data=testing;

637 Einclude and occ_group=@ and sex ME B;
638 vbox BRSavg/group=sex;

639 title “Mon-agricultural®;

G648 |run;

641 |title;

642

643 | /*women by occ_group®/
644 |nroe sgplot data=testing;

645 ginclude and sex=1 and occ_group ME .}
646 vbox BRSavE/group=nocc_group)

647 title ‘Female®;

648 |run;

549

G658

{*men by occ_group®/

ES1 proc sgplot data=testing;
B2 Einclude and sex=8 and occ_group ME .;
::z vbox BRSavg/group=occ_group}
W (.
BEE .title Male';
656 [UN:
G657
p— print data=testing;
£SO Einclude and event_type=" '}
P title "Missing Event_twpe';
gE1 |MUn:
BEZ
653 [tlitle;
GE4
665 |proc means datastesting sum maxdec=8;
GGG Einclude;
BET var ewvent_ l-event_ & multiflag}
GEB [Fun;
G63
678 |prac freq datastesting)
671 Einclude;
672 tables occ_group®event_type;
673 run;
674
675 |proc freq data=testing)
676 &include;
677 tables age proup*sex®oce_groupfnocol norow nopercent:
E78 | run;
673
GE8

proc freq datastesting)
G6EL Einclude;

g:; tables multiflag/nopercent nocol norow nocum;



GBL |run;

GBS

GEG |proc freq data=testing;

GET Einclude;

GER tables racegrp®occ_group/mocol norow nocum;
BED run;

G698

BOL snssssssnssssosssnssssssssssns srs[ESTINGH o454 Sassnssnssnsssssinesns,
692 | recpmpare mean BRS between ag (occgroup=l) and non-ag (occgroup=a)®/
693 | r#n33@ in both groups so use ttest but need to control for sex®/

551 proc ttest data=testing plots=oq;

695 Einclude and occ_group NE .}

ggg class occ_group;

EAE var brsavg;

gog |

788 |, 3 .
— check for significance by sex? yes, p=.8213;
7pz Proc ttest data=testing plots=qq;

783 Einclude;

784 class sex;

785 var brsavg;

786 [FUR;

TET

788 |/* *check for difference between event amnd no event; */
7g9 [/* *conclude no difference p=.5538; %/
718 |proc ttest data=testing plots=oq;

711 Einclude;
712 class event__ G}
713 var brsavg;
714 |run;
715
716 |proc ttest data=testing plots=oq;
717 Einclude and occ_group NE . and sex=1;
718 class occ_group;
719 var BRSavg)
728 title ‘women’;
721 |prun;
722
723 proc ttest data=testing plots=qq;
724 &include and occ_group NE . and sex=B;
;gg clazs ace_groiip)
var BRSavg;
;i; title “men’;
720 |
138 title;
T3 et s seussseunssssenas s DEN TABLES - DESCRIPTIVE STATS*sssssusssssssnsrrsnsansrnsns,
733
. /*population is subjects not excluded who completed at least one scale®/
735 [proc freq data=testing;
— Einclude;
737 table age group sex racegrp OCC_group event_type event_ &/nocum
738 plots=fregplot}
FERES L
748

741 |/ *table occ_group by sex®/
747 |proc freq data=testing;

743 Einclude:

Ta4 tables occ_group*sex ewvent_type*occ_group/mopercent nocol nocumj
745 |FUR;

746

747 |/*bar graph occ_group by sex*/

T4E |proc sgplot data=testing;

740 Rinclude:

7EB vbar occ_group/ group-sexj

751 |pun;

752

733 |/*bar graph and cross tab event*occ group*/
75 |nrae sgplet data=tostingg

755 Einclude;

738 hbar event_allfgroup=occ_group;
757 |pun:

758 !

759
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f*distribution of BRSavg*/

proc univariate data=testing;
Einclude;
*class oCC_group;
*can switch out occ_group or sex for viewing distribution;
var brsavg;
histogram;

run;

{*occ_group not signif assoc with BRS but sex is*/

proc glm data=testing plots=diagnostics; *glm because unbalanced cells;
Einclude;
class oco_group sexj
*event_state age_group dependents racegrp;
*tried these in model;
model BRSavg=sex oCC_group;
*p=.135 for occ_group not signif;

*has interaction graph;
run;

proc freq datastesting;
*retrieving N for power calculation;
Einclude and sex ME . and occ_group ME .;
table occ_group;

run;

proc print data=testing}

Ginclude;

run;

/*print table of open field resilience answers with id, occupation, event & BRS score for context®/

data grunt;

merge testing dis_gqual;
by participant_id;

run;

data grunt;

set grumtj

&include and resilience_open ME ° °;

keep participant_id occ_group event_all BRSavg resilience_openj
run;

proc print data=grunt noobs;
run;

EEEEIAREEEEEARREEEERARNREESERRIEERSLINXERESEIEYPOSUREL, SASHEFFREERSERRREEEEEINIARERELRRTEEES 2
FEEERIFEEETEIRRREETERINKEESTIRNATA SET WORK - ENPOSURE**FFE=siddcskszasscaassdns -

/*Wiew and score exposure®f

proc comtents data=dis_exposure}
A H

proc print data=dis_exposure}

run;
proc format;
value directfmt 2='Direct’ 1="Indirect®' 8='No impact®;
value exposurefat 1="Yes' @="No';
run;
data dis_exposure_scored)

set dis_exposure;
array exp_qs {(6) direct property_loss displaced finm_hardship injured fear_life;
CountMiss_exp=08;

do 1=1 to &}

1f exp_gs{i)=. then
CountMiss_ewpsl;
end;
exposure_score=sum {direct, property_loss, displaced, fin_hardship, injured,



836G | fear_life);

837
838 /*create flag for all exposure questions completed, set to @ if incomplete, 1 if complete*/
B39 /*complete is defined as answering at least 5 of 6 exposure guestions, so CountMiss =8 or 1%/
B48 if @ LE CountMiss_exp LE 1 then
B4l exp_flag=1;
gﬁ else
exp_flag=e;
Baa drop 1;
gz ' *format direct directfat. property_loss displaced fin_hardship injured fear_life exposurefmt.;
run;
847

9 i/'verify scoring*/

|proc print data=dis_exposure scored;
8s8: (" =,
gs1 |TUM

3L ‘/‘legg _exposure scores to testing data set, keep individual exposure variables*/

8535 AT A T G I Tt

P data testing;
855 ' merge testing dis_exposure_scored;
856 TUR;

B37 ll-l--.lo.-lu-..-tlil...l.tl.t'.ll“nlmt-.--t'l'--lncnitinixtcl--l.--c;

|
::: I/‘sumry table of reported exposures*/ S — - - -
g6@ proc tabulate data=testlng;
861 ' &include and exp_flag=1;
862 class direct property_loss displaced fin_hardship injured fear life
863 / style={width=2in};
864 table (direct="Effect level' property loss="Lost property’

B6S displaced="Displaced from home' fin_hardship='Financial hardship’
866 injured='Injury (self or family member)'
B67 fear_life="Feared for life (self or family member)'), n pctn*f=5.1;

B68 keylabel n=Count pctn=Percent;

869 format direct directfast. property_loss displaced fin_hardship injured
878 fear_life exposurefmt.;

B71 | title 'Reported exposures')

872 'pun;

B73 |

874 |title;

B75

B76 |/*verify exposure flagt/ . . ST i 2 .
577 proc freq data=testing;

:;: &include;

gse | tables exp_flag;

sa1 [T

:g /*Who did not complete exposure questions*/

ges |/*Trends? primarily older men who had no disaster event, only 4 who reported events, mid age M&F*/
ags Proc print data=testing;

886 | &include and exp_flag=0;

337 foe

889 |/'v1eu distributions of individual exposures and score*/

898 Vproc means data-testing n median mean std maxdec-2;

go1 &include and exp_flag=1; *completed exposure;
892 | var exposure_score;
B93 run;

T2 Y
895 |proc freq data=testing;

896 | &include and exp_flag=1;

B97 tables direct property_loss displaced fin_hardship Injured fear_life
B98 | exposure_score/plots=fregplot;

899 frun;

988

981 |/*view for not ag*/

982 proc freq data=testing;

203 | &lnclude end exp_fleg=l amd ucc_group=e;
o84 table exposure_score/plotasfregplot;
985 title ‘Not Agriculture’;
% run;

| »

proc freq data=testing;
&include and exp_flag=1 and occ_group=1;

9“ [l‘vlen for ag*/
989 | F

916 | '
911 |



912 table exposure_scorefplots=fregplot;
913 title “Agriculture’;

014 |run;

915

916 proc means data=testing n median mean std maxdec=2;
917 |&include and exp flag=1;

91B class oce_group)

919 var exposure_score;

928 | pyn;
21

- proc ttest datastesting;

923 *parametric guestionable because ag group not very norsal;
:g’; EBinclude and exp_flag=1;

! class occ_group;

gy var exposure_scorej

ozg "M

929

asg | nonparametric because scores not ND in ag group, more uniform */
g3y |/* Exposure score iz signif diff by ccc_group - control for exposure_score =/
937 /* in stress and recovery tests */

g3z Proc nparlway data=testing wilcoxon;

o34 Einclude and exp_flag=1;
935 class oco_group;

0iE Var exposure_score}

037 PuR;

938

o3g |/*look at event_type and exposure scors*/

os@ proc sgplot data=testing;

041 Einclude and exp_flag=1;

042 vbhox exposure_score/group=event_type}
043 title "Exposure_score by event type';
044 |run;

945 |title;

945 |data littletest)

247 set testing;

948 where event_type in {“flood', ‘tornado’});
240

958 if event_type="flood' then

951 event_cat=1;

952 else if event_types'tornade' then
953 event_cat=8;

954 | g

955

proc ttest dataslittletest;
class event_cat;
var exposure_score;
run;

956
a57
958
o959
968
961
962
963

'.28.'"'""l'.'"‘""l'=='.'"'SIESP'QSTS_SAS"l‘zl'.'"“"'l'.“.'""“'l'."“"j
FEFERRREEEERIAREERSEARACRENATA SET WORK - IES Past##aiderkssiadecessaiieeessis,

ggs [/* Score is symptom count®/f

ogg (d8ta dis_IESpast_scored)

967 set dis IESpast;

1] array IESpast (15) glBa qlEb gl8c glBd gli3e glBf glEg glBh glEi glEj glak glEl
969 ql1Bm qlEm gql3o;

a7@ array IESpast_intrusion (7) glBa glEd gl8e glBf glEj glak glBn;

971 array IESpast_avoidance (B) glBb glEc gl8g glBh glEl gl3l glBm glBoj

o7z IESpast_score=8;

973 IESpast_intr_sub=8;

974 IESpast_avold sub=8}

975 CountDR_past=8;

976 CountMiss past=@;

977

978 J*adding 8's and 1's for IES score, counting missing walues (.) and don"t recalls(8)*/
973 f*flag=1 for complete data, @ for incomplste®/

JEE do i=1 te 15;

ng1

982 if IESpast{i)=8 then

a8a CountDR_past + 1;

984 else 1f IESpast{i)=. then

985 CountMiss_past + 1;

985 else

987




S9BB
9E9
908
201
992
993

995

996

997

o8

999
1888
1881
1Bez
1883
1684
1B83
1886
1Ba7
1B8E
1889
1818
1011
1g1z
1913
1914
1815
1816
1817
181E
1818
1828
1821
1822
1823
1824
1825
1826
1827
182
1@z
1838
1831
1832
1833
1834
1835
1836
1837
183
1838
1848
184l
1842
1843
1844
1845
1846
1847
1B4E
1843
1858
1851
1a52
1853
1833
1855
1850
1857
1838
1858
1868
1861
1862
1863

IESpast_score=IESpast_score+IESpast(i);
end )

if @ LE CountMiss_past LE 2 then
IESpast_flag=1}
*complete defined as answering at least 13 of 15 questions;
alse
IESpast_flag=@8;
*incomplete;
draop 1}

do 1=1 to 7;

if IESpast_intrusion(i) ME B and IESpast_intrusion(i) NE .
then
IESpast_intr_sub=IESpast_imtr_sub+IESpast_intrusion(i);
end;
drop 1;

do 1=1 to B}

if IESpast_avoldance(i) NE 8 and IESpast_avoidance(i) MNE .
tham
IESpast_avold _sub=IESpast_avold_sub+IESpast_avoidance(i);
and;
drop 1;
run;

f*distinguish between @ scores on complete scales and @ scores on incomplete®/

data dis_IESpast_scored;
set dis_IESpast_scored;

if IESpast_score=8 and IESpast_flag=8 then
doj
IESpast_scores.;
IESpast_intr_sub=.}
IESpast_avold sub=.}
end;
run;

f*verify scoring*/

proc print data=dis_IESpast_scored;
Fun;

proc sort data=dis_IESpast_scored;
by participant_id:
run;

/*remove individual questions for merge data set®/

data dis_IESpast_scoresonly;
set dis_IESpast_scored;
*drop qlia glEb gqlidc glEd gqlie qlEf glEg gqlEh gladi glEj gqlik glEl qliEs glin
Gl8o;
drop glBa--glBoj
run;

fEverdfy*S

proc print data=dis IESpast_scoresonly)
run;

/*merge IESpast scores to analysis data set®/
data testing;

merge testing dis_IESpast_scoresonly;

by participant_id;
run;

R LR e it b

J*verity TESpast_flag*/

proc freq data=testing;
Einclude and exp_flag=1;
tables iespast_flag}
run;

63



1864

1865 |f*explore distributions for subjects completed BRS and IESpast*/
1866 prac freq datastesting}

1867 Einclude and exp_flag=1 and IESpast flag=1;

1868 Fun;

1869

1878 proc means data=testing;

1871 &include and exp_flag=1 and IESpast_flag=1;

1872 |pyn;

1873

16874 proc means datastesting n median;

1675 Rinclude and exp_flag=1 and IESpast_flag=1;
ig;g var IESpast_score;

1878 |

1879

proc univariate data=testing;

1668 *subscales are very skewed;

]]:::; Einclude and exp_flag=1 and IESpast_flag=1;

1883 var IESpast_score IESpast_intr_sub IESpast_avold_sub;
1884 histogram;

1885 title "Distribution of IESpast scores’)

1886 |FUR;

18B7

1888 |/ *who did not complete IESpast scale?*}
1g89 proc print data=testing}

1898 Einclude and exp_flag=1 and iespast_flag=@;
1891 title "Did not complete IESpast scale®;
1892 rum;

1893

1894 title;

1895

1896 |f*working towards - is occ_group significantly associated with IESpast_score?*/
1897 |f*view distributlions of lespast by covars*/
1898 Emacro check_covar (grp=);

1899 proc spplot data=testing;

1lg8 &include and exp_flag=1 and iespast_flag=1;

1181 vbox IESpast_scorefgroup=Rgrp;

1182 run;

1183

1184 |¥mend check_covar;

1185

1186 %check_covar(grp=occ_group) ¥check covar(grp=age_group) Xeheck covar(grp=sex)
Eg; Xcheck_covar{grp=racegrp) Xcheck_covar(grp=event_type)

1m0 %Zcheck_covar{grp=rural_urban) Scheck_covar{grp=dependents) proc sgplot
1116 data=testing;

&include and exp flag=1 and lespast_flag=1;
reg x=BRSavg y=IESpast_score;
run;

1111
1112
1113

ﬁi; f*repeat for intrusion subscore®/

1115 %macro check_covar_i (grp=);

1117 proc sgplot data=testing;

111E Ginclude and exp flag=1 and iespast_flag=1;
1119 wbox IESpast_intr_sub/group=8grp;

1128 rum;

1121

1177 Emend check_covar_1}

1123

1124 Xcheck_covar_i{grp=ccc_group) Xcheck_cowar_i{grp=age group)

1125 %check_covar_1(grp=sex) ¥check_covar_i(grp=racegrp)

1126 Xcheck_covar_i(grp=event_type) Xcheck_cowvar_ i(grp=rural_urban)
1127 Xcheck_covar i(grp=dependents) proc sgplot data=testing;

1128 &include and exp_flag=1 and iespast_flag=1;

1129 |reg x=BRSawvg y=IESpast_intr_sub;

1138 T H

1131

1132 | repopoat for avold subscore®/

1133 \$macro check_covar_a (grp=);

1134 prac cgplet data=tocting:

1135 &include and ewp_flag=1 and iespast_flag=1;
1136 vhox IESpast_avold sub/group=&grp;
1137 Fun:
¥
1138

1128



1148
1141
1142
1143
1144
1145
1146
1147
1148
1148
1158
1151
1152
1153
1154
1155
1156
1157
1158
1158
1168
1161
1162
1163
1164
1165
1166
1167
1168
1168
1178
1171
1172
1173
1174
1175
1176
1177
117
1179
11E8
1181
1182
1183
11B4
11B5
11B6
1187
11BB
11B9
1198
1191
1192

1193
11m4

1195
1196
1197
1198
11499
1288
1281
1282
1283
liga
1285
17AR
1287
1zp8
1280
1218
121l
1212
1213
1214
1215

Emend check_covar_aj

Kcheck_covar_a(grp=ccc_group) Echeck_cowar_a{grp=age_group)
Echeck_covar_a(grp=sex) ¥check_covar_a(grpsracegrp)
%check_covar_a(grp=event_type) Xcheck_cowvar_a(grp=rural_urban)
Xcheck covar a(grp=dependents) proc sgplot data=testing;

Ginclude and exp flag=1 and iespast_flag=1;

reg x=BRSavg y=IESpast_avold_subj

run;

EEEEIREEEERRANNE

f*assumption of linear relationshipi®/f
f* weak but ok */

proc reg data=testing;
Einclude and exp_flag=1 and iespast_flag=1;

maxdel IESpast_score=esxposure_score)
U

/*looking at correlations®/
proc corr data=testing;

Einclude and exp_flag=1 and Lespast_flag=1;

var years_since_svent BRSavg exposure_score IESpast_score)
Fun;

proc sgplot data=testing;
Einclude and exp_flag=1 and Lespast_flag=1;
reg x=exposure_score y=IESpast_score}

Fun;

proc sgplot data=testing;

Binclude and exp_flag=1 and iespast_flag=1;
reg W=BRSavg y=IESpast_score}
run;

/* BRS supposedly doesn't change, =/
/* but curious about relationship between exposure and current BRS =/
proc sgplot data=testing;
Einclude and exp_flag=1 and lespast_flag=1;
reg x=exposure_score y=BRSavg;
run;

wrxrsssdssChacking individual exposure items in place of exposure_score®®*;

proc glm data=testing;
*theck assoclation with specific exposures in place of exposure_score;
Einclude and exp_flag=1 and iespast flag=1;
class direct property_loss displaced fin_hardship injured fear_life;
model IESpast_score=direct property_loss displaced fin_hardship injured

fear_life;

rum;
*remove injured;

proc glm data=testing;
Einclude and exp_flag=1 and Lespast_flag=1;
class direct property_loss displaced fin_hardship fear life;
mxdel IESpast_score=direct property_loss displaced fin_hardship
fear_lifefsvlutlon;
rum;
*remove direct;

proc glm data=testing;
&include and exp_flag=1 and iespast_flag=1;

class property_loss displaced fin_hardship fear_life;

modal IESpact_score-proparty_locs dizsplaced fin_hardship fear_life/fsolution;
run;

*remove property_loss)

proc glm data=testing;
*thic ic the best model of specific ewpocures but r-sgquare only .37

Einclude and exp_flag=1 and iespast_flag=1;
class direct displaced fin_hardship injured fear_life;
modal IESpact_score-dizplaced fin_hardship fear_life/solution;

65



1216 run;
1217 .lllllllllllll.lIUIIUIIIIFIIUIIUIIIIlll-lllllllllllll-llllllllll.i

1218
1219 !!“!!!!!!‘3!!!!!!“!!!FmE'_:[m!!!“!!!!!!“!!!!!!32!!!!!!33!!!!!!3;

1228 | /*first model - controlling for sex and exposure_score based on established differences®/

1221 proc glm data=testing plots=diagnostics;

L2z tinclude and exp_flag=1 and IESpast_flag=1;

1223 class sex occ_group;

1224 model IESpast_score = OCC_Qroup SeX BxXposure_score)

1225 | pyn;

:igg **BUILD MODEL**start with these main effects, no interactions, manual backward selectiom:;
1228

1390 ProC glm data=testing;
Einclude and exp_flag=l and iespast_flag=1;

:::: class occ_group age_group Sex racegrp event_type dependents rural_urban;
1333 model IESpast_score=occ_group age_group sex racegrp event_type dependents
3233 rural_urban exposure_score BRSavg;

run;
1234 B
1735 fremove racegrp;
1736 *remove rural_urban}
1737 *remove oCC_group;
1238 *remove event_type;
1239 *remove dependents;
1748 *remove age group , p=.8649, r-squares.42;
1241
1242 /*PREFERRED MODEL for parsimony and lowest ATC®/
1243 proc glm data=testing plots=diagnostics;
1244 *p-gquare=.37, final result from manual backward selection;
1245 *added occ_group back in to check p-value with significant covariates;
1246 Einclude and exp_flag=1 and Lespast_flag=1;
1247 class sex; *occ_group;
1248 model IESpast_scoressex exposure_score BRSavg; *occ_group;
1249 run;
1258
1251 f*identical result from stepwise and forward auto selection, AIC=368*/
1252 |proc glmselect data=testing;
1253 ginclude and exp_flag=1 and IESpast_flag=1;
1254 class occ_group age_group sex racegrp event_type dependents)
1255 model IESpast_score=occ_group age_group sex racegrp event_type dependents
1256 BRSavg exposure_score § selectlon=stepwise (slentry=.85 slstay=.85)
:gg; detalls=steps;

Fun;

1258
1268 | ignif .
1261 | replace exposure_score with the 3 signif exposures®*/

proc glm data=testing;

:gg; Einclude and exp_flag=1 and lespast_flag=1;

1364 class sex displaced fin_hardship fear_life}

1265 model IESpast_score=sex displaced fin_hardship fear_life BRSavg}
1266 run;

1257 *remove BRSavg - no longer significant;

:i:: proc glm data=testing;

1778 *this iz the best replacement with specific exposures
1271

1272 but r-square only .357, AIC 368 from glmselect;

1273 Einclude and exp_flag=1 and Lespast_flag=1}

1774 class sex displaced fin_hardship fear_life;

1275 maxdel IESpast_score=sex displaced fin_hardship fear_life;
1276 rumn;

1277

1278 |/* also tested mainm effects with many 2-way interactions */f

1279 |/* using proc glmselect for auto stepwise selectlion with slstay and slentry */

1288 |/* of .85, selected sex exposure_score and exposure_score*BRS_average. When added =/

1281 |j* BRS_average back in as main effect, the interaction was no longer significant. =/

1282 |y* This resulted in choosing sex, exposure_score and BRS average, just as selected manually
1283 /¢ when interactions were not tested. */

1184 f*result of proc glmselect stepwise: sex*exposure_score, sex*BRSavg - AIC 368%/
1285 /*result of proc glmselect backward: exposure score, sex*BRSavg - AIC 358%/
12B6 prpe glmselect data=testing:

1287 Binclude and exp_flag=1 and IESpast flag=1;

1258 class occ_group age_group sex racegrp event_type dependents

:gg: model IESpast_score=occ_group age_group Sex racegrp event_type dependents

BRSavg exposure_score ocC_group*age_group ofc_group*sex occ_group*event_type

1291
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1293
1294
1295
1296
1297
1298
1200
1588
1381
1382
1383
1384
1385
1386
1387
1388
1389
1318
1311
1312
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1316
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1318
1318
1328
1321
1322
1323
13z4
1325
1326
1327
1328
1320
1338
1331
1332
1333
1334
1333
1336
1337
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1330
1348
1341
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1348
1346
1347
1348
1340
1358
1351
1352
1353
1354
1355
1356
LT
1358
1350
1368
1361
1362
1363
1564
1365
1366
1367

67

occ_group*BRSavg occ_group*exposure_score age group*sex age group®event_type
age_group®*BRSavg age group*exposure_score sex¥event_type sex*BRSavg
sexFexposure_score event_type*BRSavg event_type®exposure_score
BRSavg*exposure score J selectlon=stepwise (slemtry=.85 slstay=.85)
detalls=steps;

rum;

/*look at poisson regression for count data®/f

proc genmod data=testing;
*This is the best Polsson model, AIC 676, rejected;

Einclude and exp_flag=1 and iespast_flag=1;

class age group Sex)

moxdel IESpast_score=age_group sex exposure_scorefdist=polsson link=log;
rumn;
*removed racegrp, occ_group, dependents, event_type, BRSavg;

/% COMCLUSION: Mone of the models included occ_group as a significant effect. There is mot */
/* evidence that the agricultural population experiences a different number of IES stress =/
/* symptoms compared to the rural non-agricultural population. */
FEErdddEkEssaad bbb sRsduekkg hecales - need to redo if want to test this;

/* proc genmod data=testing; *occ_group not signif assoc with IESpast intr subscale; */f
{* Binclude and exp_flag=1 and iespast_flag=1; */

f* class occ_group age group sex racegrp event_type dependents; */
/* model IESpast_intr_sub= sex exposure score age group */

/*  fdist=poisson link=log; */

/* run; *f

/* proc genmod data=testing; */

/* Binclude and exp_flag=l and lespast_flag=1; */

f* class oco_group age group Sex racegrp event_type dependents; */
/* model IESpast avold_sub= age_group */

% enposure_score/dist-polsson link=log; */

% run; */f

||::||||-|::|.||||::'|-|.|::|||||-::-|.|||:;

f*check Oce_group and exposure_score only*/

proc genmod data=testing;

Binelude and axp_flap=1 and Lfespase flap=1:

class occ_group age_group Sex racegrp event_type dependents;

model IESpast_score=occ_group exposure_scorefdist=poisson link=log;
run;
*this was a working model - rejected;
*acc_group not significantly associated with IESpast_scorej
!!88!'!!l!==!!!!'!88!!l!!!==!!1mk at the suchales;

proc nparlway data=testing wilcoxon;
Einclude and exp_flag=1 and lespast_flag=1;
class occ_group}
var LESpast_intr_subj

run;

proc nparlway data=testing wilcoxon;
include and exp_flag=1 and lespast_flag=1;

class Dcc_group;
var IESpast_avold_subj
run;

proc glm data=testing;
Einclude and exp_flag=1 and iespast flag=1;
class age_groupj
model IESpast_intr_sub=age group;
run;

proc glm data=testing;
Einclude and exp_flag=1 and Lespast_flag=1;

class event_typej
model IESpast_awvold _sub=sxposure_score;
runj

proc univariate data=testing;
include and exp_flag=1 and lespast_flag=1;
var [ESpast_avold subj
histogram;
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run;

proc means data=testing;
Einclude and exp_flag=1 and iespast_flag=1}
class oco_group;
var IESpast_inmtr_sub IESpast_awvold_ subj
STLH

e e e

/*create IESpast_group for above median and below median IESpast_score®/
f*ereate a copy for making the median groups work®/(

data rankwork;

set testing;

&include and exp_flag=1 and IESpast_flag=1;
run;

proc means data=rankwork n median;
var IESpast_score;
run;

proc rank data=rankwork proups=2 ties=low out=IESpast_ranks;
var IESpast_score;
ranks IESpast_group)

FUR;

proc freq data=IESpast_ranks;
tables IESpast_score IESpast_group)

run;

proc sort data=IESpast_ranks;

by participant_id;
run;

data rankworkl}
merge testing (in=main) IESpast_ranks (in=past);

by participant_id;
*if past=8 then IESpast_group=.;
run;
proc freq datasrankworkl;
tables IESpast_group;
run;
ll“!lllll:‘ﬁlllll“llllmpy rank Eroups back to testingzlszllﬁlllssillli
data testing2;
set rankworkl}
run;
data grunt2;
merge testing2 dis_gual;
by participant_id;
run;
data grunt2;
set grunt)
Einclude and (event_open ME ° " or open_stress NE ° ");
keep participant_id occ_group event_all event_open exposure_score open_stress
IESpast_score;
run;
proc print data=grunt2 noobs;
run;
ekrrdadekszaiikiestoflart of don't recall and missingt*sesssidccessis,
/*how many answered yes/no to how many IESpast symptoms?*®/

data scratchj

set testing2;

&Ginclude and exp flag=1 and iespast_flag=1;
yesnopast=15-(countdr_past+countmiss_past);
keep yesnopast)

run;

proc print data=sscratch}
Fun;



1444 proc freq data=scratch order=freq;

1445 tables yesnopast}
1446 |Pum;
1447 proc means data=testing? n sumj
1448 |&include and exp flag=1 and iespast_flag=1;
1449 |var Countmiss_past CountDR_past;
1458 Fun;
1451
1452
1453 ll”l'llllltl!ll'l==llll!l==ll'lll’lll!ll""llrﬁm‘miilll!ll”l'llllltl!ll|l==llllj
1454 FEFTAFACEEITNARCEEEITANRCCETZIRDCECENATA SET WORE - IES ml“'ll!'l“"llllzg'!ll'l;
1455
ﬂgg /* Score 1s symptom count®/
e data dis_IESnow _scoredj
set dis_TESnow;
::g: array IESnow {15) glfa ql9b glfc¢ gql%d gql3% glSF qlSg gql%h gl9i gql137 glok glsl
198 q19n ql9%a}
m; array IESnow_intrusion (7) gql9 ql%d gl9 gl9f q19] Q19 gl9n;
1453 array IESnow avoldance (B) gl9b ql%c gl9g ql% q19i g191 gl9am gl9o;
1464 IESnoW_score=B;
1465 IESnoW_intr _sub=8;
1466 IESnow_avold sub=8;
1457 CountDR_now=8;
1468 CountMiss_now=8;
1469
1478 f*adding 8's and 1's for IES score, counting missing walues (.) and don't recalls(8)*/f
1471 do 1=1 to 15;
1472
1473 1f IESnow(i)=8 then
1474 CountDR_now + 1
1475 else 1f IESnow(l)=. then
1476 CountMiss_now + 1;
1477 else
1478 IESnOoW_score=LESnowW_score+IESnow{l);
1479 end;
1488 drop 1;
1481
1482 /*flag=1 for cosplste data, @ for incomplete*/
1483 if @ LE CountMiss_now LE 2 then
1ag4 TESnow_flag=1;
1485 *complete defined as answering at least 13 of 15 questions;
1385 else
m; IESnow _flag=8;
235% *incomplete ;
1498 drop 1;
1481
1492 do i=1 to 7
1493
1494 tmiF IESnow_intrusion(i) ME 8 and IESnow intrusion(i) NE .
::: IESnowW_intr_sub=IESnow_intr_sub+IESnow_intrusion{i};
1497 end;
1408 drop 1i:
1489
1588 do 1=1 to B}
1581
1582 if IESnow_awoldance(i) ME 8 and IESnow_avoldamce(i) NE .
1583 nen
1584 IESnowW_avold sub=TESnow_avold sub+IESnow_avoldance(i);
1585 end;
1586 drop 1}
15687 |run;
1588
1560 | fegapdfy searing®)
1518 proc print data-dis ICSnom_scoredj
1511 |pyp;
1512
1513 |\data dis_IESnow_scoresonly;
1514 set dis IESnow scored:
:E:E drop gl9a ql9b gl9c glod qlSe gl9F gqlog ql9h gloi gql9j gl9k g1l glom gldn
1517 | ryn; e
151E
1519




1528 data testing3;

1521 merge testing? dis_IESnow_scoresonly;

1522 |runm;

1523

1524 [SEEEaad SR EEtit bEE Rt SRR A TIONGH S E R ST R KRS L AR TR AR
1525 Xlet include2= where BRS_flag = 1 and exclude_flag NE 1

1526 |and exp_flag = 1 and IESpast_flag = 1 and IESnow_flag = 1;

1527

1528 \prpc means data=testingd;

1529 Einclude2;

1538 var BRSavg exposure_score IESpast_score TESpast_intr_sub IESpast_svoid_sub
1531 IESnow _score IESnow intr_sub IESnow_avold_subj
1532 run: - - - - -
1533 *

i:;; proc freq data=testing3;

2535 Einclude2;

i tables _all occ_group®sex/plots=fregqplot;

1538 UM

1539

152p |Proc undvariate data=testing3;

1541 Einclude2;

1547 var lesnow_score}

1543 histogram;

1544 |FuUn;

1545

1545 |f*boxplots for wisuals of IESnow scores by groups*/f
1547 proc sgplot data=testingi;

1548 Einclude2 and occ_group ME .j

1549 vbox lesnow_scorefgroup=occ_group;
1558

1551 proc sgplot data=testingi;

1552 Einclude2;

1553 vbox ilesnow_scorefgroup=sex;

1554

1555 proc sgplot data=testingl;

1556 &include2;

1557 vbox iesnow_score/group=svent_type;
1558

15559 |proc sgplot data=testingi;

1568 &include?;

igg; vbox lesnow_score/group=I1ESpast_group;
1553 proc sgplot data=testingl;

1564

- Einclude2;

1566 histogram IEShowW Score;

1567 |TUM

1568

f*Comparing IESnow_score by categorical groups - signif by years since and event_type*/

:::s: Xmacro compare (variable);

1571 proc nparlway data=testingd wilcowon;
1577 &include;

1573 class &variable}

1574 var TESnoW_SCore)

1575 rum;

1576

1577 proc means data=testingd median gl g3;
1578 Gincludez;

1579 class &variable;

1588 var IESnOW_SCore;

1581 run;

1582

15683 Emend;

1584

15B5 |¥compare{occ_group);

15B6 (Xcompare(years_since_svent);
15B7 ¥rempare{sex);

15BE ¥rompare{ [ESpast_group);
1589 |Xrpmpare(event_type);

1598
1591 ‘nrpe reg datastestingd;
1592 Einclude2;
1593 madel IESnow sScore=exposure_score)
1584 run: - -
¥
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1586
1597
1598
1588
1688
1681
1682
1683
1684
1685

1687
1688

1618
1611
1612
1613
1614
1615
1616
1617
161E
1619
1628
1621
1622
1623
1624
1625
1626
1627
162
1628
1638
1631
1632
1633
1634
1635
1636
1637
163B
1639
1648
1641
1642
1643
1644
1645
1646
1647
1648
1648
1628
1651
1652
1653
1654
1655
1656
1657
165E
1633
1668
1661
1bbi
1e63
1664
1665
1666
1667
166E
1668
1678
1671
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f*Bullding model, main effects only, manual backward selection®/
f*Interactions not tested, following learning from IESpast®/

proc

Elm data=testingd;

Eincludel;

class oco_group age_group Sex racegrp event_type dependents rural_urban}

model IESnowW_score=occ_group age group sex racegrp event_type dependents
rural_urban exposure_score BRSavg IESpast_score;

rumj

*remove dependents)

*rEMOVE BVEnT_Type;

*remove rural_urban;

*remove age_group;

*remove Sex;

*remove racegrp;

*remove O0C_group;

proc glm data=testingd plots=diagnosticsj

*r-square=.49;

F*PREFERRED MODEL for parsimony and highest r-square®*/
Einclude2;

model IESnow_score=exposure_score BRSawg IESpast_score;
rum;

f*Run again with years_since_ewent - rejected*/

proc glm datastestingi;

Eincludel;

class occ_group age_group Sex racegrp rural_urbanj

model IESnow score=occ_group age group sex racegrp rural_urban exposure_score
BRSawg IESpast_score years_since_event}

rum;

*/remove event_type, dependents, years_since svent - STOP;

J*Run again without IESpast_score - did not test as repeat measure for covar-rejected=/

proc glm data=testing3;

*r-squares=.32;

Eincludel;

model IESnow_score=exposureé_score BRSavg;

rum;

*remove rural_urban, sex, dependents, age_group, event_type, occ_group, racegrp;
sadkeRsERss e sRECOVERY RATIO to account for IESPast_score®¥seessissscisssd,

data testingd;

run;

*calculate RecoveryRatio only for subjects with both IES scales completed;
et testingd;

if IESpast_flag=1 and IESnow_flag=1 then

RecoveryRatio-{IESpast_score-IESnow _score)fIESpast_scorej

proc univariate data=testingd;

run;

Eincludel;
var IESpast_score IESnow_score RecoveryRatio;
histogram;

proc means data=testingd;

.
PR

Einclude2;
tlass IESpast_groupj
var RecoveryRatio]

proc ttest data<testingd plots-gg;

run;

*unequal varlances - Satterthwalite - no differencel;
Rincludeay

class IESpast_group)

var RecoveryRatio;

*confirm with nonparametric tests)



1672
1673
1674
1675
1676
1677
1678
1679
16E8
16B1
16B2
16B3
16B4
16BS
16B6
16B7
16BB
16ED2
1698
1691
1692
1693
1694
1695
1696
1697
1698
1699
1788
1781
1782
1783
1784
1785
1786
17e7
1788
178
1718
1711
1712
1713
1714
1715
1716
1717
171B
1719
1728
1721
1722
1723
1724
1725
1726
1727
1728
1720
1738
1731
1732
1733
1734
1735
1736
1737
1738
1739
1748
1741
1742
1743
1744
1745
1746
1747

proc nparlway data=testingd wilcoxon;
*no difference by occ_group;
Einclude2;
class occ_group}
var recoveryratio;

run;

proc nparlway data=testingd wilcoxon;
Einclude2;
class IESpast_group)
var RecoveryRatio;

run;

proc nparlway data=testingd wilcoxon;
Einclude2;
class sex;
var RecoveryRatiog

run;

proc npariway data=testingd wilcoxon;
Einclude2;
class event_typej
var RecoveryRatio;

ST H

proc means data=testingd n medlan mean std min max gl g3 mawdec=2;
Einclude2;
class occ_group;
var RecoveryRatiog

run;

proc univariate data=testingd}
Einclude2;
class occ_group;
var RecoveryRatio]
histogram;

run;

proc ttest data=testingd;
Einclude2;
*no difference;
*computed power for n=108&25 is 68% for medium effect, 94% large
class occ_group;
var RecoveryRatiog
A H

proc sgplot data=testingd;

Einclude2 and RecoveryRatio ME .;

vbox RecoveryRatio/group=years_since_event;
T H

proc means datastestingd;
Einclude2 and RecoveryRatio ME .;
class years_since_swvent;
var RecoveryRatiog

run;

proc ttest data=testingd;
Einclude? and RecoveryRatio ME .;
class years_since_event;
var RecoveryRatio;

run;

proc npariway data=testingd wilcoxon;
*nonparametric;
Einclude2;
class years_since_event;
var RecoveryRatio]
run;

IIIIIIIIlllllllllltlmbu‘eryutm .aﬂellll::llllll::llllll::ll;

effect;
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1778
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1782
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1798
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1792
1793
1704
1795
1796
77
1798
1798
1E88
1881
1882
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1BB4
1885
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1887
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1E82
1818
1811
1812
1813
1814
1E1>
1B16
1817
1B1E
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1828
1EL£1
1822
1823
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|[f*ridiculously low correlation®/
proc glm data=testingd plots=diapgnostlcs;
*R-square .876, BRSawg p=.8614
Einclude;
madel RecoveryRatio=BRSavg occ_group;
U,
*remove years_since ewvent;
*remove IESpast_score)
*remove age_group;
*remove rural_urban;
*remove dependents;
*remove event_type;
*remove oLC_group;
*remove exposure_score;
*remove racegrp;
‘remove Sex;

*how many people had negative recovery ratio?;
proc primt data=testingd noobs label;

Einclude2 and IESnow_score > IESpast_score)
format RecoveryRatio 6.3;
var occ_group IESnow _score IESpast_score RecoveryRatlo years_since_ewvent event_type;
label oce_group="Dccupation' IESnow score='IES now' IESpast_score="IES past’
RecoveryRatio="Recovery Ratlo® years_since_event='Years since event® event_type='Ewent type';
title "Megative Recovery Ratlo®;

run;

title;

proc univariate data=testingd}

Einclude2 and occ_group=8;
var IESnow_score RecoveryRatio
title Mot Agriculture’;

T H

proc univariate data=testlingd;
Binclude? and occ_group=1j
wAr TFSAM_&rnra RecnweryRAting
ritle “agrdrulturs’ p
run;
title;
sexsanienkaffart of don't pecall and missingtsd eEEETEREEEEERRREEREARAENE;
/*how many answered how many yes/mo to IESnow Symptoms®/
data scratchl;
set testingd;
&includez;
yesnonow=15=(countdr_nowsCountmiss now);
KEED e SMmONoW;

TLH

proc freq data=scratch2 order=freq;
tables yesnonow)

3. H

proc means data=testingd m sumj
Ginclude2;

var Countmiss_now CountDR_now;
FUR;

proc print data-testingd;
Ginclude and multiflag=1;
wvar oCc_group multiflag;
run;

EEEE AL EEESRRRREEE SRIIN NGt hor
f*check RecoveryRatio stratified by sex and ofc_group*/
proc means data=testingd m mean sedian std ql 93 min max;
Einclude2;
class pcc_group sex;
var RecoveryRatio;
title "Recovery Ratlo comparlson by sex and occ_group”;
2T H
title;

'"‘""l'=='.'"'83"l'.'83'""l‘zl'.'PTGI?JSAS.“.'"'""l'.'"""'l'zgﬂﬂﬂﬂ'ﬂsxﬂﬂl'j




FESEIRFERETEIIREEETTRINATA SET WORK - PTGIF* 333 EEXESIINREETTIRIEREETIIRER

f*PTGI scoring, Include flag for completeness*/
/*complete is defined as completing at least 8 of 18 gquestions*/

proc contemts data=dis PTGI;
run;

data dis PTGI_scored;
set dis_PTGI;
array PTGI {18) q2la g21b g2lc q21d g2le g2lf q21g gq2lh q211 g21j;
PTGI_score=8;
PTGI_missing=8;

do 1=1 to 18;

if PTGI({L) ME . them
PTGI_score=PTGI_score+PTGI{1);
elze A7 PTGI(1)-. than
PTGI_missing + 1;
end;

if @ LE PTGI_missing LE 2 then
PTGI_flag=1;
*flag complete if data complete;
else
PTGI_flag=8;
drop 1;
run;

*review scoring;

proc primt data=dis PTGI_scored;
FuR;

*resove Individual questions;

data dis_PTGI_scoresonly;

set dis_PTGI_scored;

keep participant_id PTGI_score PTGI_missing PTGI_flag;
run;

data testings;
merge testingd dis_PTGI_scoresonly)

by participant_id;
run;

'"‘""l'=='.'"'83"l'.'Smmszl'.'"“"'l'.“.""""l'.'j

proc freq data=dls PTGI_scoredj
tables PTGI_missing PTGI_flag;
FuR;

proc freq data=dis_PTGI_scoresonly;
tables PTGI_flag;
rur;

proc means data=dis PTGI_scored)
*class PTGI_missing;
where B LE PTGI_missing LE 2;
var PTGI_score;

run;

f*wiew data set*/

proc primt data=testings;

*flgure out the exclusions - are there people who skipped scales
in the middle but completed later ones?;

where exclude_flag ME 1 and PTGI_flag=1;
rur;

proc freq data=testing5;
where exclude_flag ME 1 and PTGI_flag=1;
FUR;
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erEridskksssdissekischack freq, means, unlvariate by occ_group;

proc freq datastestings;

Einclude2 and PTGI_flag=1;

tablag oce_group®PTGI_siceing occ_group®PTGI_flag/plote-fragplot)
run;

proc means datastestings;
Einclude2 and PTGI_flag=1;
class occ_group}
var PTGI_score;

run;

proc unlvariate data=testings;
Rinclude2 and PTGI_flag=1;
varr FTED sLwre;
histogram;
*normal enough ;

proc univariate data=testings;
tincludel and PTGI_flageilj
class occ_group}
var PTGI_score;
histogram;
*normal cnough}

run;

proc ttest data=testings plots=gq; *significant p=.8119;
Einclude? and PTGI_flag=1 and occ_group NE .}
class occ_group}
var PTGI_score;

run;

proc nparlway data=testings wilcoxon; *significant p=.8136;
Bincludel and PTGI_flag=1 and occ_group ME !
class occ_group:
var PTGI_score;

run;

proc sgplot data=testings;

*normal enough;

Binclude2 and PTGI_flag=1;

vbox PTGI_scorefgroup=occ_group;
rur;

proc sgplat datastestimgs;
*normal enough ;
fincluded and PTGI_flag=i}
vbax PTGI_scorefgroup=sex)
run;
prac ttest data=testings plots=gq; *significant p=.8115;
Einclude? and PTGI_flag=1;
class sex;
var PTGI_scorej
run;
proc npariwvay data-tectings wilcomon; *p-_ 28801 control for ces)
tinclude2 and PTGI_flag=1;
clage saxy
var PTGL score;
run;

proc corr datastestings;
Binclude? and FTGI_[lag-i;

var BRSavg exposure _score RecoveryRatio PTGI_score IESpast_score IESMOW_SCOre;

run;

prac sgplot datastestingS:

Binclude2 and PToI_flag=1)

reg y=PFTGI_score x=IESpast_score;
run;

EESE AR EEETEARA EEEEgaadn] PTGI## £ EES2AXXEEESSISH KK 2
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g 0
28

2845

2847
2848
2849 |
2858 |
2851 l

proc glm data=testings plots=diagnostics;
&include2 and PTGI_flag=1;
class occ_group sex;
model PTGI_score=occ_group sex IESpast_score occ_group*sex;
run;
*remove occ_group*RecoveryRatio;
‘remove oCC group*years since event,
“remove yrars_sinee_vvent)
*remove oCc_group*IESnow_score;
‘remove ocC_group*age_group;
‘remove age_group;
*remove IESnow_score;
*remove RecoveryRatio;
*remove occ_grouptevent_type;
*remove OCC_group*exposure_score;
*remove occ_group*IESpast_score;
remove exposure_score;
*remove event type;
*remove oCcC_group*BRSavg;
*remove BRSavg;

l“Illl.l.lll‘l‘.ll'l‘l"othef;

/*check PTGI score stratified by sex and occ_group*/

proc means data=testing5 n mean median std ql g3 min max;

&include2 and PTGI_flag=1;

class occ_group sex;

var PTGI_score;

title 'PTGY comparison by sex and occ_group';
run;
title;
t‘ll“'“‘ll“‘I“l"t.‘“lt.‘...lll“‘.C‘lt"lnmncss_s‘sll‘l.‘!l“‘“‘lll“I“ll'l““ltl“.!‘tl;
.‘Ili.....ll!m]" SET m - umrce uSe and Em:t Inmtory".llli‘....lll..‘..lt.ll“';
/* Sums were completed below in proc tabulate - calculations then */
/* completed in Excel: */
/* Calculate impact per use - sum all the scores for each item, then divide by */
/% number of users (-1, 8, or 1). Ratio should range from -1 (all users reported ¢/
/* decreased stress) to 1 (all users reported increased stress). Interpretation */

/* will be that lower negative numbers were most often associated with */
/* decreased stress. Also create a horizontal bar graph with a user count for each */

/* item (total freq of -1, @, or 1 response). Calculate percent usage, aggregate sum */

proc contents data=dis_resource varnum;
run;
et L R R A A A TR S S T RS ST LA L S AT AN i
proc print data=dis_resource;
run;
value usefmt -1='Decreased' 8='No effect'
1="Increased' B='Did not use';
run;
/*add labels*/
data dis_resource_clean;

set dis_resource;

label gq23a='Family' q23b='Friends and neighbors'
q23c="Employer, school, faith community' qg23d="'Other local®' g23e='Counselor’
g23f="0Other health prof' g23g='Person same thing' g23h="Insurance rep'
g23i="FEMA, other govt' g23j='Neighboring community"'
q23k="Outside relief group’ q23l="First responders' g24a='Repair property’
q24b="'Personal faith' g24c="News, social media' g24d='Recovery info websites'
q24e="'Talking' q24f="Working occupation' g24g='Helping others'
g24h="Comaunity function' g24i="Disaster relief center'
g24j="Response Town Hall meeting';

proc freq data=dls resource clean;
tables g23a;
o -all-s
format q23a q23b q23c q23d g23e q23f q23g g23h 231 g23] q23k q231 g24a q24b
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2852
2853
2854
2855
2856
2857
2858
2858
2868
2861
2862
2BE3
2864
2BES
2BE6
2BE7
2BEB
2862
2878
2871
2872
2873
2874
2875
2876
2877
2878
2879
2BEB
2BE1
2BB2
2BE3
28B4
28BS
2BBG
2BET
ZBEE
2BED
2898
2891
2@9z
2893
2894
2895
2896
2897
008
2899
2188
2181
2182
2183
=184
2185
2186
2187
2188
2188
2118
2111
111z
2113
2114
2115
2116
2117
F1IR
2119
21208
2121
2122
2123
2124
2125
2126
Z1ZT

q24c q24d Q2de g24f q24g q24h q24i q24] usefmt.;

PR

J*put resource use frequencies in a single table*/

proc tabulate data=dis_resource_clean} *note this does not hawve the exclude flapgs;

class g23a--gq241;

table (g23a--g24j), n pctn*f=5.1;

keylabel n='Count' pctn="Percent’ sum="total®;
format g23a--g24j usefmt.

Fun;

J*creating small data set for each respurce with summary numbers to merge back together®/

¥macro useflag (gnumber);
data dBgnumber;

set dis_resource_clean)

keep participant_id g&gnumber usefqnumber;

if -1 LE ghgnumber LE 1 then
usehqnumbe r=1;

else if gBgnumber=8 then
usehgnumbe r=8;

rumn;

proc sgplot data=d&gnumber )

where useBgnumber NE
wvbar g&gnumber
format gfgnumber usefmt.;

rumn

proc means data=d&gnumber n sum;
where useBqnumber=1;
war q&gnuaber;

run;
Emend ;

Euseflag(?3a);
Kuseflag(23b);
Huseflag(2ic);
Kuseflag(23d);
Kuseflag(23e);
Juseflag(2it);
Kuseflag(23g);
Kuseflag(23h);
Kuseflag(23l);
Kuseflag(23i);
Kuseflag(23k);
Kuseflag(23l);
Huseflag(24a);
Kuseflag(24b);
Kuseflag(2dc);
Kuseflag(2ad);
Kuseflag(2de);
Buseflag(zaf);
Xuseflag(24g);
Kuseflag({2ah);
Kuseflag(2ai);

Xuseflag(2ai);

data testings;

merge testings dis_resource_clean)
by participant_id;

run;

J¥any differaence by occ_groupd®/
proc freq data=testinge)

where exclude_flag WE 1;

tables occ_group*help effective;

PR

srEEsssksessRssckssssiinepd to create the var for sultiple selections q26 and

data testles;

o ]

Seg how many agisEessss,
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2128
2129
2138
2131
2132
2133
2134
2135
2136
2137
213B
2139
2148
2141
2142
2143
2144
2145
2146
2147
2148
2149
2158
2151
2152
2153
2154
2155
2156
2157
2158
2158
2168
2161
2162
2163
2164
2165
2166
2167
2168
2169
2178
2171
2172
2173
2174
2175
2176
2177
2178
2179
21E8
21E1
2182
21B3
21B4
21B5
21B6
L1V
21EB
21B9
2198
2191
2192
2193
2194
2195
2196
1137
2198
2199
2288
2281
2282
2283

merge testings d23a dz3b d23c d23d d23e d23f d23g d23h d23i1 423§ d23k d23l
d2da d24b d24c d24d d24e d24f d2ag d24h d24i d245;
by participant_id;
rum;

{*23¢ 1z Counsclor or therapist  comparc outcomes for those who used®/

proc sgplot data=testléa;
where exclude_flag ME 1 and IESpast_flag=1 and IESnow_flag=1 and g23e NE .
vbox RecoveryRatio/ group=q2ie;

Fun

proc freq data=testled;

where exclude_flag ME 1 and g23e ME .;

tables g23e} *test by event_state amd event_type;
FuR;

ittt bbbl .t 4 ' 14

proc freq datastestled;
where exclude_flag ME 1 and -1 LE g23e LE 1}
tables g23e*event_state/fisher;
run;

proc freq data=testled;
where exclude_flag NE 1 and -1 LE g23e LE 1;
tables g23a*event_type/fisher}

run;
proc freq data=testled;
where exclude_flag ME 1 and -1 LE g23f LE 1;
taples gQiif*event_statesfisher;
run;
proc freq data=testled;
where exclude_flag ME 1 and -1 LE g23f LE 1;
tables g23if*event_type/fisher;
run;

*Conclusion - not significantly different proportions of lncreasing/nofdecreasing stress;

*by state or event type;

EEERRRAEEEET AR ERRERANREREEREdgngd ‘!t";j

proc ttest data=testlea;
where exclude_flag ME 1 and IESpast flag=1 and IESnow flag=1 and g23e NE .
class use2ie}
var recoveryratiog

run;

proc sgplot data=testléa;
where exclude_flag ME 1 and IESpast_flag=1 and q23e NE .}
vbox IESpast_score/ groupsuselie;

run;

proc ttest datastestlaa;
where exclude_flag ME 1 and IESpast flag=1 and gq23e NE .}
class uselie}
var IESpast_score;

run;

proc sgplot data=testles;
where exclude_flag ME 1 and IESpast flag=1 and IESnow flag=1;
scatter x=IESpast_score y=RecoveryRatio;

rur;

proc sgplot data=testles;
where gZ3e NME . and exp_flag=1;
vbox exposure_score Jf group=uselie}
rum;

proc freq data=testingZ;
where exclude_flag ME 1 and direct=2;
tables _all /plots=fregplot;

rur;

f*sum use flags for wtilization count*/

/*sum item score where score ME B or corresponding flag = 1%/
/*that is, sum scores anly for participants who used the item*/
data aggregate}

£

»

78



2284
2285
2286
2287
2288
2289
L2214
1111
2212

2213
2214

2215
2216
2217
2218
2318
2228
1121
i1il
2223
2224
2225
2226
2237
2228
2223
2238

2231
2232

2233
2234
2235
2236
2237
2238
2238
2348
2241
2242
Fras
1244
2245
2246
2247
2248
2240
2258
1381
2252
FrEE
1234
2255
2256
2257
1358
2259
2268
2261
2262
2263
12E4
2265
2266
2267
2268
1269
2278
Py |
2272
2273
2274
1IT3
2276
2277
2278
2279

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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22E8
2281
2282
2283
2284
22B5
22B6
2287
22BB
2289
2298
2291
2292
2293
2294
2295
2206
2297
2298
2200
2388
2381
2382
2383
2384
2385
2386
2387
2388
2389
2318
2311
2312
2313
2314
2315
2316
2317
2318
2319
2328
2321
2322
2323
2324
2325
2326
Z3Z7
13ZE
2320
2338
2331
2332
2333
2334
2335
1336
FEEF)
2338
2330
2348
2341
2342
2343
2344
2345
2346
2347
2348
2340
2358
2351
2352
2353
2354
2355
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keep participant_id gvalue gnumj
FuR;

proc sgpanel datasresource_long;

panelby gnus/colusns=4 novarname spaclng=4;
vbar gqualuefbarwldth=.6}

format gvalue usefst.;

label gqvalue='Effect on Stress';

run;

/*other associations?-future questions - don't want to owvertest the data*/
proc ttest data=testlea;

where exclude_flag NE 1;

class use2di;

war RecoveryRatio;

run;

proc nparlway data=testles wilcoxon;
where exclude_flag NE 1}

class use2di;

war RecoveryRatio;

run;

EEEE R R SRR R AR R KRS R SRS SRR e AP HEL P EFFECTIVED, SASS =433 shssssss ks snssnssnss,
wEEEARREEESSAANAL YTE question 26 for MOST EFFECTIVE TYPE OF HELP®®*®#3%sssssssssis;

/* Rural residents prefer community resources ower external. */

f* Analyze question fe, var nelp effective, ShowW disTribution */

f*can merge in dis_paperissues by participant_id*/
f*this is the set with mainly double or triple selections for gquestion 26%/

proc format;
value helpfmt 8='Things I did for myself’ 1="Help from my comsmunity®
2="Help from outside my comsunity® B='No difference’
9="None of these helped decrease my stress’)
Fun;

ods nogroctitle;

proc freq data=stestingé}

where exclude_flag NE 1 and help_effective ME .
table help effective help effective®(occ_group sex age_group event_type
IESpast_group)fplots=fregplot;
format help effective helpfmt.;
title “"Most Effective Help™;
run;
title;

proc freq data=testingé;
where exclude_flag ME 1 and help_effective ME .
tables help_effective®occ_group/fisher;
title "Most Effective Help by occ_group®;
run;
title;

prar sgplat datas=tect ingh:

where exclude_flag NE 1;

hbar help_sffective}

format help effective helpfmt.;
run;

proc sgplot data=testingé;
where exclude_flag ME 1
hbar help effective/group=occ_group;
format help effective helpfmt.;

Fun;

proc sgplot data=testingé;
where exclude_flag ME 1;

hbar help_effective/group=sex;
format help effective helpfmt.;
Fun;



2356 |

2357 |proc sgplot data=testingé;

2358 where exclude_flag ME 1;

2358 hbar help_sffective/group=event_type;
1368 format help_effective helpfmt.;

2361 Fun;

1362

;;;: *Effect of counselor or health professional where used;

1365 proc format;

2358 value effectfmt -1="Decreased stress® 8="Mo effect on stress®
2367 1="Tarreaced strrecs® R='Td not ose’ )

2368 run:

2359 ’

2378

s sgplot data=testles;
where exclude_flag NE 1:

:;;; hbar ql3e;

1374 format g23c cffoctfmi.j
2375 [MUA;

2376

3377 Proc sgplot data=testles;
237E where exclude flag MNE 1;
2379 hbar Q23f;

21388 format q23f effectfmt.;
13E1 [FUR;

2382

2383

1384 l'=='!!!"88"l!!!88!"!!l‘zl'!!!'xs"'mlﬂTﬁ|ﬁ_qiﬁl'!'!88!'!'l!==!!!"'SSFFUUFFSZFFUFF;
2385 [*rrerrrcerssiincecsENTRA CURIDSITIES**# *+* St ddEnassadd bbb SR AR ERETERRLEELETIN o

23B6
2387 *ag women had lowest PTGI - did they hawe high resilience? no, they had lowest BRS;
23BE

1389 proc means data=testingé;
21398 |class occ_group Sexj

1301 |var BRSavg PTGI_score;
21392 |eitle 'Ag Womon')

2398 \pyn:

2384

1305 prar means data=tectingh mawder=2?;
2396 | here exclude_flag NE 1;
2397 |rlass age_proup sex occ_group;

;::: var BRSavg PTGI_score;
LF

2481

proc sgplot data=testingé;

where ewxclude_lMlag HE 1 and sew-1j
reg x=BRSavg y=PTGI_scorefgroup=occ_group;
FUR;

2482
2483

24835

7ap7 |¥did ag women have different correlations from whole population? - check N;

74pg [Proc corr data=testingf;

74gg (Sinclude and PTEI_flag = 1 and occ_group=l and sex=lj

2418 |¥AaPr BRSavg exposure_score RecoveryRatio PTGI_score IESpast_score IESRow_score)
2411 title "Ag Women';

2412 Fum;

2413 |/*compare to whole population - check N*/

7414 |proc corr data=testing6;

2415 |BincludeZ and PTGI_flag = 1;

241G (war BASowg cusposurc_scorc RocoweryRatio PTGI_score IESpast_scorc IESAOW_Scorc
2417 title ‘Overall sample’;

241E |Pum;

2419 |/*and to not ag women - verify N to be sure we got the right group®/

2478 proc corr datastesting6;

2421 &include? and PTGI_flag = 1 and {occ_group ME 1 or sex NE 1);

2421 |var BRSavg exposure_score RecoveryRatio PTGI_score IESpast_score IESnow_score;
2423 |¢itle ‘Mot Ag Women®:

2424 |pun;

2425 |gitle;

24236
2427
2428
2420
2438
2851

*What about minors? Differences? minor_flag=1 vs missing*/




2432
2433
2434
2435
2436
2437
2438
2430

2441
2442
2443

2445

2447

2440
2458
2451
2452
2453

2455
2456
2457
2458
2458

2461
2462
2463

2465
2466
2467

JARG
2478
2471
2472
2473
2474
2475
2476
2477
2478
2473
2480
2481
2482
2483

2485
24B6
2487
24EE
24B0
2498
2491
2492
2493
2494
2495
2496
2497
2498
2492
2588
2581
2582
2583
25684
2585

*What about people with multiflag? sultiple events=1,2,3 or multiflag=1 vs missing;

f*view open field first_choices for qual analysis*/f

proc primt data=diz_gual:
where first_cholces NE " %;

var occupation first_cholces;
T H

ll“l.ll'l“llll.l“ll'lll‘zll-lll‘Emlll.“.lllll“lll.ll“l'llllzzl.llllssllll.lssllj
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Appendix B

Complete Resource Use and Effect Scores and Ranks of 22 People, Groups, and Activities by
Use Percentage, Aggregate Effect Sum, Impact Per Use (IPU), and Community Impact (CI) from

the Resource Use and Effect Inventory

People, Group, or Activity Users |Respondents |Use % | Use % Rank | Effect Sum | Sum Rank |IPU IPU Rank |CI Cl Rank
Family 120 123| 97.56% 3 -30 " -0.250 14 -0.244 11
Friends and neighbors 122 125| 97.60% 2 -33 10 -0.270 12 -0.264 10
E;ﬁ’;fﬁﬁ;ﬁf::ggﬂj;g‘um 115 123 93.50% 5 26| 12 |-0226] 15 |-0211] 12
Other local leader or group

(business, city council, civic club, 108 123| 87.80% 6 -52 4 -0.481 5] -0.423 4
clean-up volunteers, etc.)

Counselor or therapist 35 123| 28.46% 22 -10 15 -0.286 10 -0.081 16
Other health professional 44 124| 35.48% 21 -12 14 -0.273 11 -0.097 14
Person who had been through the 89 123 72.36% 15 3sl 8 0438 8 |-0317] =8

same or similar thing

Insurance representative(s) 89 124| 71.77% 16 0 18 0.000 18 0.000 18

FEMA, Farm Service Agency, or

other government group 50 123| 73.17% 14 30 20 0.333 20 0.244 20

Group from neighboring community 104 124| 83.87% 9 -70 1 -0.673 1 -0.565 1

Outside relief group (Red Cross,

Farm Rescue, efc.) 98 122| 80.33% 12 -49 5 -0.500 5 -0.402 5
First responders (police, fire,

ambulance) 100 124] 80.65% 11 -45 6 -0.450 7 -0.363 [
Repairing, replacing, or rebuilding

my own property 89 118| 75.42% 13 50 2 0.562 22 0.424] 21
Personal faith activities such as

prayer, meditation, o readings 101 118| 85.59% 7 -66 2 -0.653 2 -0.559 2
Following news or social media 113 119| 94.96% 4 571 22 0504 21 0479 22
about the event

Finding stress or recovery

information on websites 59 119| 49.58% 20 15 19 0.254 19 0.126 19
Talking about the event 117 119| 98.32% 1 -35 9 -0.299 9 -0.294 9
Warking at my occupation 99 119] 83.19% 10 -10 15 -0.101 17 -0.084 15
Helping others in my community 100 119| 84.03% 8 59 3 -0.590 3 -0.496| 3
Community function (fundraiser,

commemoration, school activity, 79 17| 67.52% 17 -42 7 -0.532 4 -0.359 7
etc.)

Visiting local disaster relief center 72 117| 61.54% 18 -19 13 -0.264 13 -0.162 13
Attending emergency response town

hall meeting 60 118| 50.85% 19 -9 17 -0.150 16 -0.076 17

Note. Negative scores represent decreased stress. Positive scores represent increased stress.
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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
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