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Abstract

To develop and validate a brief, structured, behavioral health module for use by local public health practitioners to rapidly
assess behavioral health needs in disaster settings. Data were collected through in-person, telephone, and web-based inter-
views of 101 individuals affected by Hurricanes Katrina (n = 44) and Sandy (n = 57) in New Orleans and New Jersey in
April and May 2018, respectively. Questions included in the core module were selected based on convergent validity, internal
consistency reliability, test-retest reliability across administration modes, principal component analysis (PCA), question
comprehension, efficiency, accessibility, and use in population-based surveys. Almost all scales showed excellent internal
consistency reliability (Cronbach’s alpha, 0.79-0.92), convergent validity (r > 0.61), and test—retest reliability (in-person vs.
telephone, intra-class coefficient, ICC, 0.75-1.00; in-person vs. web-based ICC, 0.73-0.97). PCA of the behavioral health
scales yielded two components to include in the module—mental health and substance use. The core module has 26 ques-
tions—including self-reported general health (1 question); symptoms of posttraumatic stress disorder, depression, and anxiety
(Primary Care PTSD Screen, Patient Health Questionnaire-4; 8 questions); drinking and other substance use (Alcohol Use
Disorders Identification Test-Concise, AUDIT-C; Drug Abuse Screening Test, DAST-10; stand-alone question regarding
increased substance use since disaster; 14 questions); prior mental health conditions, treatment, and treatment disruption
(3 questions)—and can be administered in 5—10 minutes through any mode. This flexible module allows practitioners to
quickly evaluate behavioral health needs, effectively allocate resources, and appropriately target interventions to help promote
recovery of disaster-affected communities.
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Introduction

In the United States, natural disasters are frequent and sub-
stantially impact the health and economies of communities.
In recent years, the U.S. has ranked as one of the leading
countries in terms of disaster frequency and economic loss
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[1, 2]. Climate and weather-related disasters in the U.S.—
which included Hurricanes Maria, Irma, Nate, and Harvey in
2017 and Hurricanes Florence and Michael and California’s
wildfires in 2018—were particularly devastating [3]. Almost
8% of the U.S. population was impacted by the 2017 events
alone, and associated costs topped $300 billion [4, 5]. From
2016 to 2018, the U.S. experienced the highest annual num-
ber of $1 billion natural disaster events on record [3]. Due
to their increasing frequency, cost [3, 6, 7] and large direct
and indirect impact on morbidity and mortality [8], natural
disasters remain a critical public health challenge for many
local health departments.

It is well-established that disasters can affect the men-
tal health of individuals [9]. Disaster exposure has been
linked to a variety of behavioral health conditions including
depression, posttraumatic stress disorder (PTSD), anxiety,
general psychological distress, and increased substance use
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[9]. Somatic symptoms and unexplained medical illnesses
are also elevated after disasters and may be manifestations
of psychological distress [10]. Research has highlighted
both short- and long-term effects of disasters on behavioral
health [11, 12]. Longitudinal studies of disaster survivors
have shown that adverse psychological sequelae can follow
different trajectories; for some, symptoms arise soon after
the disaster but remit gradually over time, while for others
symptoms are delayed [13, 14] or persist for months or even
years after the disaster [15, 16].

In the aftermath of a disaster, either natural or man-made,
it is important for public health officials to understand the
burden of behavioral health conditions among survivors and
the needs of the affected community. Moreover, estimating
mental health impacts of acute collective stressors is not
limited to natural hazard events, but is equally critical dur-
ing and after other events such as the current COVID-19
pandemic [17], which has caused substantial morbidity,
mortality, and economic and social disruption worldwide.
Affected individuals may experience a variety of difficul-
ties, leading to the development or exacerbation of behavio-
ral health issues. Moreover, the prevalence of post-disaster
mental disorders varies from one disaster to the next, making
it difficult to predict behavioral health service needs from
previous disasters [18], and within populations, dispropor-
tionately affecting specific subgroups (e.g., lower income
communities, healthcare workers during the current pan-
demic) [17, 19]. Data from a post-disaster rapid behavioral
health assessment can help decision-makers at state and
local health departments determine what types of interven-
tions and services are needed and can aid in appropriate
resource allocation and service distribution by identifying
disproportionately affected areas and populations. Properly
assessing and addressing the affected populations’ behavio-
ral health needs in a timely manner is critical, as commu-
nity resilience is contingent upon psychological functioning
[20]. Additionally, rapid assessment can be useful in deter-
mining behavioral health needs in cases where the regular
local health and medical system has been overwhelmed or
disrupted as a result of the disaster and cannot provide this
information [21].

Conducting a rapid behavioral health assessment in disas-
ter settings can pose several challenges to local public health
practitioners, including identifying and reaching the target
population, gathering a field team, and obtaining funding
and ethical review board approval [9, 18]. Another key chal-
lenge that can hinder rapid deployment of an assessment
team is the lack of an existing assessment tool to evaluate
the affected population [21]. Although it is recommended
that public health staff assemble questions used in previous
work prior to a disaster [18], this may not always be possi-
ble. In this case, practitioners must quickly determine what
constructs should be measured, identify validated behavioral

health instruments and scales, and select questions for inclu-
sion. Evaluating behavioral health may be part of a larger
post-disaster assessment or a stand-alone endeavor; thus, the
amount of time available for evaluation will also be a key
consideration, and practitioners will need to make decisions
about what questions to include. These challenges can delay
community field surveillance, which can in turn impede
timely delivery of needed resources and services. Although
it does not address all of these challenges, having a standard,
flexible module of key assessment questions on hand may
help practitioners to begin evaluation sooner.

Efforts to assess the behavioral health of affected popula-
tions after a disaster have been done previously by federal
agencies [22, 23]. However, these efforts are often based on
methodology from existing national survey questions that
may or may not serve the purpose of post-disaster assess-
ment among selected populations, and these assessments
(e.g., Community Assessment for Public Health Emergency
Response, CASPER) generally do not include behavioral
health modules. In addition, these questions may not repre-
sent fully the different aspects of behavioral health. A com-
prehensive, validated compendium of questions that focus
solely on behavioral health matters post-disaster is currently
lacking. The National Institutes of Health and the National
Library of Medicine have created a resource depository,
Disaster Research Response (DR2), fully accessible online
[24], but there is limited guidance or validation information
for practitioners.

We aimed to develop a standardized but flexible, validated
behavioral health module—built around a clear conceptual
framework and through extensive literature review—that can
be used by local public health practitioners to rapidly assess
behavioral health needs in post-disaster settings. If adopted
widely, this module could also increase comparability of
findings across populations and time. This paper describes
the development and validation of a brief module that can
be adapted to diverse disaster settings.

Methods

Development of the behavioral health module comprised
the following steps: (a) defining the domains of behavioral
health to build a conceptual framework, (b) reviewing the
peer-reviewed literature and previous rapid assessments to
identify appropriate measures of behavioral health domains,
(c) selecting measures to include in an assessment for test-
ing, (d) testing and validating these measures in two disaster-
affected cohorts, and (e) identifying questions for inclusion
in the final, validated, core module.

Our conceptual framework of behavioral health (Fig. 1)
highlights areas of concern (domains) in the post-disaster
setting, informed by the Substance Abuse and Mental Health
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Fig. 1 Conceptual framework of
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Services Administration (SAMHSA) definition of behavio-
ral health [25] and conceptualization of the link between
stressors, disruption or threat to individual resources, and
psychological distress described in the literature [20, 26].
Domains included were behavioral health outcomes, includ-
ing common mental disorders (depression, anxiety, PTSD)
and substance use disorders; physical health; risk factors
such as stress, disaster-related experiences, resilience, and
prior behavioral health issues; and service-related domains
including perceived need for services, previous and current
mental health and substance use treatment, and barriers
to behavioral health treatment. The goal was to focus on
concerns that can be specifically addressed through public
health intervention.

We reviewed previous rapid assessments and disas-
ter studies for post-disaster behavioral health—including
CASPER questionnaires and reports [22, 27, 28]—and the
peer-reviewed literature to identify and systematically evalu-
ate validated scales and stand-alone items that capture each
behavioral health domain in the conceptual framework for
inclusion in field testing. Selected scales met several crite-
ria including brevity (10 items or less), acceptable validity
and reliability in previous studies, use in previous studies
(in particular, state-based or national surveillance studies,
from which baseline data may be extracted for compari-
son), accessibility (e.g., no fees or permissions required),
and availability in different languages (Online Appendix 1).
For each scale, we also evaluated face and content validity,
based on previous studies and the project team’s knowledge
of the construct captured by the scale. The majority of scales
and items identified were ultimately tested in the field (17
of 25 items). Key reasons for exclusion were scale length;
limited evidence of scale validation; lack of use in national,
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state-based or community surveys; lack of free access; and
lack of applicability to the U.S. context. We also included
key demographic questions from the Behavioral Risk Fac-
tor Surveillance System (BRFSS) [29] in field testing to
describe the participants.

The assessment was then field tested in a sample com-
posed of adults 18 years or older from two previous study
cohorts, one affected by Hurricane Katrina in 2005 (the
Gulf Coast Child & Family Health Study, G-CAFH [30])
and the other by Hurricane Sandy in 2012 (the Sandy Child
& Family Health Study, S-CAFH [31]). The G-CAFH and
S-CAFH studies are population-based longitudinal studies
of approximately 1000 adults each. The G-CAFH cohort
comprises individuals from Louisiana or Mississippi dis-
placed for more than six months or greatly affected by Hur-
ricane Katrina, followed over five study waves since 2005.
The S-CAFH cohort includes New Jersey residents exposed
to Hurricane Sandy, followed over two study waves since
2014. G-CAFH study participants who lived in the New
Orleans area and S-CAFH study participants who lived
in Ocean, Monmouth, and Middlesex counties, which are
geographically close to the current project’s interview sites,
were recruited through email and mail invitations. Members
of the original cohorts could nominate one individual to also
participate in the current field validation testing.

Interviews were conducted in New Orleans and New Jer-
sey in April and May 2018, respectively. Participants com-
pleted an in-person assessment administered by a field team
member and were also randomly assigned to complete the
assessment in a second mode, conducted shortly after over
the telephone with a field team member or self-administered
using a web-based assessment shortly prior to or following
the in-person assessment, with the goal of examining mode
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differences. Median duration of interview was 36.6 minutes
for in-person, 34.6 minutes for telephone, and 24.6 minutes
for web-based assessments. Interviewers obtained verbal
or written informed consent prior to beginning each inter-
view, depending on the mode of administration. Participants
were offered $50 for each assessment, and original cohort
members received $10 if their referral also completed the
assessment. The field validation testing received Institutional
Review Board approval.

Descriptive statistics were calculated for all field vali-
dation testing variables, including frequencies and percent-
ages for categorical variables and means, standard deviations
(SD), medians and minimum and maximum values for con-
tinuous variables. The prevalence of behavioral health out-
comes (e.g., depression, alcohol use disorder) was estimated
using validated cutoff scores from the literature, and internal
consistency reliability examined using standardized Cron-
bach’s alpha. Convergent validity was assessed by evaluat-
ing the correlation between scales using total score for each
scale and Pearson’s correlation coefficients (r). Test—retest
reliability across administration mode, comparing in-person
to telephone and in-person to web-based administration, was
assessed using intra-class correlation coefficients (ICC) for
scales and kappa and percent agreement for categorical
items, among participants who completed interviews in two
modes. Scales and stand-alone items were selected for the
core module based on results from principal components
analysis (PCA), in addition to feedback from participants
on clarity of specific questions and other considerations
described above (e.g., brevity, use in other studies). All
analyses used Stata version 15 (College Station, TX).

Results

A total of 101 individuals participated in the field vali-
dation testing, 44 (43.6%) in the G-CAFH cohort and 57
(56.4%) in the S-CAFH cohort. Thirty-two (31.7%) partici-
pants completed an in-person and telephone assessment, 34
(33.7%) in-person and web-based assessment, 8 (7.9%) tel-
ephone assessment only, 26 (25.7%) web-based assessment
only, and 1 (1.0%) completed all three modes. Of the total
sample, 71 (70.3%) individuals were original G-CAFH or
S-CAFH study participants, while 30 (29.7%) were partici-
pants recruited by original cohort members (not shown in
tables). In addition to the significant demographic differ-
ences between field validation testing subjects exposed to
Hurricanes Katrina and Sandy, individuals in the Katrina
cohort had higher prevalence of prior mental health diag-
noses and greater exposure to the direct and indirect effects
of the disaster compared to the Sandy cohort. In the overall
sample, approximately 40% had a prior mental health diag-
nosis; almost one-quarter received the diagnosis after the

hurricane. Exposure to disaster-related events and stressors
was reported by most participants (Table 1).

In the validation phase of the field validation testing, all
scales showed very good to excellent internal consistency
reliability (standardized Cronbach’s alpha=0.79 to 0.92).
Current mental health and substance use symptoms were
common, with almost one-quarter meeting criteria for prob-
able depression based on the Patient Health Questionnaire
(PHQ-8), generalized anxiety disorder (GAD) based on the
GAD-7, and PTSD based on the Primary Care PTSD Screen
(PC-PTSD; 23.8% for all). Over 15% met criteria for serious
psychological distress on the Kessler-6 (K6). Over one-third
reported problem drinking based on the three-item Alcohol
Use Disorders Identification Test (AUDIT-C), and 5.0% and
7.9% met criteria for alcohol and drug use disorders, respec-
tively. One-quarter (25.7%) reported increasing use of any
substance following the hurricane (not shown in tables).

In terms of convergent validity (Table 2), scales that
measured depression, anxiety, PTSD, non-specific psy-
chological distress, functional impairment, and perceived
stress were strongly and positively correlated with each
other (r=0.61 to 0.98). The mental health scales were also
strongly and negatively associated with resilience on the
Brief Resilience Scale (BRS; r= —0.64 to—0.71).

Table 3 reports results for test—retest reliability for
each scale. All scales demonstrated very strong correla-
tion between modes (in-person vs. telephone, ICC=0.75
to 1.00; in-person vs. web-based, ICC=0.73 to 0.97), with
the exception of functional impairment due to physical
health when comparing in-person to telephone (ICC =0.54;
in-person vs. web-based ICC =0.93). Overall, ICCs were
only slightly higher for in-person vs. telephone compared
with in-person vs. web-based, with the exception of the Per-
ceived Stress Scale (PSS) and the Sheehan Disability Scale
(SDS) for physical health. Stand-alone items had large kap-
pas and high percent agreement between modes (not shown
in tables): general health status (kappa=0.70 and 0.81),
increased use of substances (kappa=0.93 and 0.87), mental
health diagnosis prior to the event (kappa=0.74 and 0.94),
mental health treatment prior to event (100% agreement and
kappa=0.79), and disruption of mental health treatment due
to event (both 100% agreement).

PCA of the behavioral health scales yielded two compo-
nents (not shown in tables)—one that included the mental
health symptom scales (e.g., PHQ-4, K6, PC-PTSD) and the
other that included the substance use scales (AUDIT and
Drug Abuse Screening Test, DAST-10). Thus, both domains
were represented in the core module, which ultimately com-
prised 26 items including validated scales and stand-alone
items and took 5—10 min to complete (Online Appendix 2).
Two mental health symptom scales, the PHQ-4 and four-
item PC-PTSD and two substance use scales, the three-item
AUDIT-C for alcohol and the DAST-10 for other drugs, were
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Table 1 Sociodemographic, behavioral and disaster-related characteristics of the study sample, New Orleans and New Jersey, April and May

2018
All participants Hurricane Katrina Hurricane Sandy p-value?
(n=101) cohort participants cohort participants
(n=44) (n=57)
N % N % N %
Sociodemographic characteristics
Age in years (mean, SD) 552 144 51.6 14.2 57.9 14.1 0.99
Female sex 66 65.4% 30 68.2% 36 63.2% 0.60
Race
White 61 60.4% 6 13.6% 55 98.2% <0.01
African American/Black 39 38.6% 38 86.4% 1 1.8% -
Hispanic ethnicity 4 4.0% 3 6.8% 1 1.8% <0.01
Educational attainment
Less than high school 7 6.9% 7 15.9% 0.0% <0.01
High school graduate/GED 20 19.8% 13 29.6% 7 12.3% -
Some college (1-3 years) 29 28.7% 12 27.3% 17 29.8% -
College graduate or more 45 44.6% 12 27.3% 33 57.9% -
Household income
Less than $25,000 29 28.7% 23 52.3% 6 10.5% <0.01
$25,000 or more 71 70.3% 20 45.5% 51 89.5% -
Employment status
Full-time 32 31.7% 12 27.3% 20 35.1% 0.11
Part-time or occasionally 23 22.8% 7 15.9% 16 28.1% -
Unemployed 8 7.9% 6 13.6% 2 3.2% -
Other® 38 37.6% 19 43.2% 19 33.3% -
Receives any public benefits® 32 31.7% 23 52.3% 9 15.8% <0.01
Lives in public housing or receives Section 8 vouchers 13 12.9% 13 29.6% 0 0.0% <0.01
Marital status
Married/cohabitating 53 52.5% 15 34.1% 38 66.7% 0.01
Divorced, separated or widowed 24 23.8% 14 31.8% 10 17.5% -
Never married 24 23.8% 15 34.1% 9 15.8% -
Lives alone 17 16.8% 7 15.9% 10 17.5% 0.66
Has computer and internet in the home 86 85.2% 32 72.7% 54 94.7% <0.01
Behavioral and disaster-related characteristics
Prior diagnosis of mental health condition 40 39.6% 25 56.8% 15 26.3% <0.01
Diagnosed after event 24 23.8% 17 38.6% 7 12.3% 0.23
Prior to event, received mental health/substance use treatment 9 8.9% 5 11.4% 4 7.0% 0.45
Treatment disrupted after event 2 0.0% 2 0.1% 0.0% 0.10
Due to event:
Home damaged 94 93.1% 44 100.0% 50 87.7% 0.02
Displaced 76 75.3% 43 97.7% 33 57.9% <0.01
Separated from friends/family 58 57.4% 41 93.2% 17 29.8% <0.01
You or household member injured or became ill 24 23.8% 20 45.5% 4 7.0% <0.01
Household member or someone you knew lost life 34 33.7% 29 65.9% 5 8.8% <0.01
Lost vehicle, income, job/business 69 68.3% 37 84.1% 32 56.1% <0.01
Received help for behavioral health concerns after event
Yes 28 27.7% 20 45.5% 8 14.0% <0.01
No, but didn’t need help 60 59.4% 14 31.8% 46 80.7% -
No, but needed help 12 11.9% 9 20.5% 3 5.3% -

Event is exposure to Hurricane Katrina or Hurricane Sandy

SD standard deviation

#For difference in distribution of characteristics between Hurricane Katrina and Hurricane Sandy cohort subsamples; chi-square or Fisher’s

Exact test for all but difference in mean age (two-tailed t-test)

Includes retired, homemaker, disabled, student
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Table 1 (continued)

‘Includes cash assistance or welfare, supplemental security income or disability, food stamps, unemployment/dislocated worker benefits

4Participant or household member

included. Shorter versions of scales that functioned similarly
to longer versions were ultimately chosen. For example, the
PHQ-4 was selected in place of the K6, PHQ-8 and GAD-7
because the PHQ-4 assesses the two sentinel symptoms of
both depression and anxiety [32], was very highly corre-
lated with the two longer scales, and was strongly correlated
with other mental health measures. The four-item PC-PTSD
was selected over the PC-PTSD-5, despite the fact that it is
based on the Fourth Edition of the Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM-1V) not the DSM-5,
because the additional question on the PC-PTSD-5 regard-
ing guilt and blaming oneself for the event was confusing
to participants, it was almost perfectly correlated with the
five-item version, and it was equally correlated with other
mental health measures. The three-item AUDIT-C, which
screens for problem drinking, was highly correlated with
the 10-item AUDIT and was, therefore, selected in place
of the longer AUDIT. Stand-alone items measuring overall
general health status, increased substance use following the
event, previous mental health diagnosis, receipt of mental
health treatment prior to the event, and disruption of mental
health treatment following the event (not shown in tables)
were reliable across modes and, therefore, included to assess
physical health, capture emerging behavioral health issues,
and evaluate continuity of mental health treatment.

Discussion

This project aimed to develop a short, structured, validated
module to assess behavioral health following catastrophic
events that is flexible in terms of length and mode of admin-
istration. There were many options for measuring the behav-
ioral health domains described in our conceptual framework,
including several validated scales for each construct in our
conceptual framework. Although most scales and items per-
formed well, those included in the final core module were
selected based on evidence of validity, reliability, question
comprehension, efficiency (fewer items in a scale), and
use in large population-based surveys. This yielded a brief
behavioral health assessment that can be administered in
5-10 min in person, over the telephone, or over the web as a
stand-alone assessment or as part of a larger set of questions.

A specific set of questions was ultimately selected for
the core module (Online Appendix 2). In some cases local
public health staff have limited time or may only be able to
include a few questions as part of a broader assessment. In
these instances, it is suggested that an abbreviated version

including only the PHQ-4 and a question about increased
substance use following the event be used, which will pro-
vide an estimate of the point prevalence of psychological
distress and indicate emerging issues regarding substance
use, completed in under two min. However, the module
was also designed to be flexible, in order to meet the post-
disaster needs of public health practitioners. We encourage
practitioners to assess both psychological symptoms and
substance use in post-disaster settings to obtain a compre-
hensive picture of community behavioral health [25]. If
there is more time for assessment, full versions of behav-
ioral health scales that capture additional symptoms and
constructs can be substituted for the abbreviated versions
included in the core module to make an expanded mod-
ule. For example, the full PHQ-8 or the 10-item AUDIT
may be included if there is additional time and interest in
somatic symptoms of depression or screening for alcohol
use disorder as opposed to problem drinking. Additionally,
although the PHQ-4 was ultimately selected for inclusion
in the core module, the K6 is often used in disaster research
and performed well in testing. If the K6 is preferred over the
PHQ-4—because, for example, the K6 is included in local
surveillance efforts (e.g., New York City Community Health
Survey) and therefore available for baseline comparison—it
can be included in the core module in place of the PHQ-4.
We did not find that one mode of administration (in-per-
son, telephone, web-based) was preferable over the others in
terms of the measures selected for inclusion in the core mod-
ule. However, when asked, participants expressed prefer-
ence for the in-person assessment, which may reflect access
to and comfort with technology or the connection one can
make with an interviewer in person. There are strengths and
limitations to each method. Telephone assessments are reli-
able and may be more cost-effective and appropriate in situ-
ations of substantial population displacement than in-person
assessments, but may result in lower response rates [33] and
may be limited if power lines, cellular towers, or internet
access are impacted by the disaster. Use of a web-based
module may also facilitate more rapid assessment after a
disaster and reduce social desirability bias compared to in-
person surveys, but obtaining a representative sample of the
affected population may be challenging. Protocols will also
be needed to address the potential for acute distress among
respondents that cannot be assessed by an interviewer [34],
as well as to maintain confidentiality and provide basic tips
for self-management of mild symptoms and referral to men-
tal health-promoting resources. Choice of mode will ulti-
mately depend on these issues, as well as the specific context
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Table 3 Intraclass correlation coefficients (ICC) comparing behav-
joral health measure total score between administration modes, New
Orleans and New Jersey, April and May 2018

Measure In-person vs. telephone In-person vs.
(n=33) web-based
(n=35)
PHQ-8 0.87 0.83
GAD-7 0.88 0.87
PHQ-4 0.89 0.73
K6 0.94 0.89
SPRINT 0.87 0.84
PC-PTSD-5 0.85 0.81
PC-PTSD 0.87 0.78
PSS 0.75 0.79
BRS 0.85 0.85
AUDIT 1.00 0.97
AUDIT-C 0.97 0.97
DAST-10 0.99 0.87
SDS-MH 0.89 0.89
SDS-PH 0.54 0.93

Participants who took all three modes included in both comparisons

PHQ-8 8-item Patient Health Questionnaire [35], GAD-7 7-item
Generalized Anxiety Disorder Scale [36], K6 Kessler-6 [37], PHQ-
4 4-item Patient Health Questionnaire [38], SPRINT Short PTSD
Rating Interview [39], PC-PTSD-5 Primary Care PTSD Screen for
DSM-5 [40], PC-PTSD Primary Care PTSD Screen (DSM-IV-R)
[41], PSS Cohen’s Perceived Stress Scale [42], BRS Brief Resilience
Scale [43], AUDIT Alcohol Use Disorders Identification Test [44],
DAST-10 Drug Abuse Screening Test [45,46], SDS-MH Sheehan Dis-
ability Scale (Mental Health) [47], SDS-PH Sheehan Disability Scale
(Physical Health) [47]

of the disaster and characteristics of the affected population
(e.g., computer literacy). Therefore, public health officials,
in coordination with first responders and other local stake-
holders, should select the best method for conducting these
type of post-disaster assessments.

These results should be considered in light of several
limitations. First, among most participants who completed
two modes, assessments were administered with little time in
between assessments, which could have affected estimates of
test—retest reliability. Second, although the respondent sam-
ple was socio-demographically and geographically diverse,
our results may not be generalizable to all populations. Addi-
tionally, the sample was relatively small, which could influ-
ence some psychometric indicators (e.g., kappa), and was
selected from a cohort of individuals affected by non-recent
disasters. However, disasters such as Hurricanes Katrina
and Sandy are indelible events with long-lasting effects for
those affected; therefore, the questions we tested very likely
remain relevant. Finally, the assessments were conducted
in English only, which may limit generalizability. However,
the module includes validated behavioral health measures

that have been translated into several other languages, which
allows for use of the module in diverse populations.

Public Health Implications

Disasters are frequent and threaten the health of U.S. popu-
lations. Rapid assessment of behavioral health following
catastrophic events is critical for reducing the negative psy-
chological impact of these events. This project yielded a
brief, validated, structured and flexible instrument that can
be used to assess behavioral health concerns in post-disaster
settings. Widespread use of this type of structured module
can facilitate more rapid assessment and improve our abil-
ity to compare outcomes across disaster types and disaster-
affected populations. With this information, practitioners
can quickly evaluate behavioral health needs, provide refer-
rals to mental health services when indicated, effectively
allocate resources, and appropriately target interventions to
help promote the recovery and overall well-being of affected
communities.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10900-021-00966-5.

Acknowledgements Margaret E. Mattson, PhD, Division of Evalua-
tion, Analysis and Quality, Center for Behavior Health Statistics and
Quality, SAMHSA.

Author contributions All authors contributed to the study conception
and design. Material preparation, data collection and analysis were
performed by EG, DA, RPL, and AS. The first draft of the manuscript
was written by EG, and all authors commented on, edited, and added
to previous versions of the manuscript. All authors read and approved
the final manuscript.

Funding This project was supported in part by an appointment
to the Applied Epidemiology Fellowship Program administered
by CSTE based on and funded by CDC cooperative agreement no.
1U380T0000143-05.

Data Availability Data are available upon request to the correspond-
ing author.

Code Availability Code is available upon request to the corresponding
author.

Compliance with Ethical Standards

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical Approval The field validation testing received Institutional
Review Board approval.

Consent to Participate Interviewers obtained verbal or written

informed consent prior to beginning each interview, depending on the
mode of administration.

@ Springer


https://doi.org/10.1007/s10900-021-00966-5

990

Journal of Community Health (2021) 46:982-991

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Guha-Sapir, D., Hoyois, P., Wallemacq, P., & Below, R. (2016).
Annual disaster statistical review 2016: The numbers and trends.
Brussels: Centre for Research on the Epidemiology of Disasters.
Centre for Research on the Epidemiology of Disasters. (2018).
Natural Disasters 2017. Brussels: CRED.

Smith, A. B. (2019). 2018’s Billion Dollar disasters in context.
Climate.gov; 2019 Feb 7. Retrieved June 8, 2020 from https://
www.climate.gov/news-features/blogs/beyond-data/2018s-billi
on-dollar-disasters-context

Federal Emergency Management Agency. (2017). FEMA reflects
on historic year. Hyattsville, MD: FEMA.

National Oceanic and Atmospheric Administration. (2018).
Assessing the U.S. climate in 2017. Washington, DC: NOAA.
McFarlane, A. C., & Williams, R. (2012). Mental health services
required after disasters: Learning from the lasting effects of dis-
asters. Depression Research and Treatment, 2012, 970194.
United Nations Office for Disaster Risk Reduction and Centre
for Research on the Epidemiology of Disasters. (2015). The
human cost of weather-related disasters 1995-2015. Brussels
and Geneva: UNISDR and CRED.

Shoaf, K. I., & Rottman, S. J. (2000). Public health impact of
disasters. Australian Journal of Emergency Management, 15(3),
58-63.

Goldmann, E., & Galea, S. (2014). Mental health consequences
of disasters. Annual Review of Public Health, 35, 169—-183.
Escobar, J. 1., Canino, G., Rubio-Stipec, M., & Bravo, M. (1992).
Somatic symptoms after a natural disaster: A prospective study.
American Journal of Psychiatry, 149(7), 965-967.

Galea, S. (2007). The long-term health consequences of disas-
ters and mass traumas. Canadian Medical Association Journal,
176(9), 1293-1294.

Norris, F. H., Tracy, M., & Galea, S. (2009). Looking for resil-
ience: Understanding the longitudinal trajectories of responses to
stress. Social Science and Medicine, 68(12), 2190-2198.
Pietrzak, R. H., Feder, A., Singh, R, et al. (2014). Trajectories of
PTSD risk and resilience in World Trade Center responders: An
8-year prospective cohort study. Psycholoical Medicine, 44(1),
205-219.

Bowler, R. M., Harris, M., Li, J., et al. (2012). Longitudinal men-
tal health impact among police responders to the 9/11 terrorist
attack. American Journal of Industrial Medicine, 55(4),297-312.
Norris, F. H., Friedman, M. J., & Watson, P. J. (2002). 60,000
Disaster victims speak: Part II. Summary and implications of the
disaster mental health research. Psychiatry, 65(3), 207-239.
Van Der Velden, P. G., Wong, A., Boshuizen, H. C., & Grievink,
L. (2013). Persistent mental health disturbances during the 10
years after a disaster: Four-wave longitudinal comparative study.
Psychiatry and Clinical Neurosciences, 67(2), 110-118.
Holmes, E. A., O’Connor, R. C., Perry, V. H,, et al. (2020). Mul-
tidisciplinary research priorities for the COVID-19 pandemic: A
call for action for mental health science. Lancet Psychiatry, 7(6),
P547-560.

Substance Abuse and Mental Health Services Administra-
tion. (2016). Disaster technical assistance center supplemental
research bulletin: Challenges and considerations in disaster
research. Rockville, MD: SAMHSA.

Substance Abuse and Mental Health Services Administra-
tion. (2017). Disaster technical assistance center supplemental
research bulletin, greater impact: How disasters affect people of
low socioeconomic status. Rockville, MD: SAMHSA.

McEwen, B. S. (2006). Protective and damaging effects of stress
mediators. New England Journal of Medicine, 8(4), 367-381.

@ Springer

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Korteweg, H. A., Van Bokhoven, I., Yzermans, C., & Grievink,
L. (2010). Rapid health and needs assessments after disasters: A
systematic review. BMC Public Health, 10, 295.

Centers for Disease Control and Prevention. (2012). Community
assessment for public health emergency response (CASPER)
toolkit. Atlanta, GA: CDC.

Substance Abuse and Mental Health Services Administration and
Centers for Disease Prevention. (2013). Behavioral health in the
gulf coast region following the deepwater horizon oil spill. Rock-
ville, MD: SAMHSA.

U.S. Department of Health and Human Services. (2020). NIH
public health emergency and disaster research response (DR2):
Data collection tools & resources. Washington, DC: HHS.
Lyerla, R., & Stroup, D. F. (2018). Toward a public health surveil-
lance system for behavioral health. Public Health Reports, 133(4),
360-365.

Hobfoll, S. E. (1989). Conservation of resources: A new attempt
at conceptualizing stress. American Psychologist, 44(3), 513-524.
Centers for Disease Control and Prevention. (2020). Community
assessment for public health emergency response (CASPER).
Atlanta, GA: CDC.

Louisiana State University Health Sciences Center Department
of Psychiatry Lousiana State Department of Health and Hospi-
tals Office of Behavioral Health. (2014). Disaster psychosocial
assessment and surveillance toolkit (Disaster-PAST): Methods
to enhance disaster preparedness, response and recovery. New
Orleans, LA: LSUHSC.

Centers for Disease Control and Prevention. (2020). BRFSS ques-
tionnaires. Atlanta, GA: CDC.

Abramson, D., Stehling-Ariza, T., Garfield, R., & Redlener, I.
(2008). Prevalence and predictors of mental health distress post-
Katrina: Findings from the Gulf Coast Child and Family Health
Study. Disaster Medicine and Public Health Preparedness, 2(2),
77-86.

Abramson, D., Van Alst, D., Merdjanoft, A., et al. (2015). The
Hurricane Sandy Person Report: Disaster exposure health impacts
economic burden and social well-being. Sandy Child and Fam-
ily Health Study Briefing Report 2015/2. https://doi.org/10.7916/
D8Z732780/download.

American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of mental disorders (5th ed.). Washington, DC: APA.
Galea, S., & Tracy, M. (2007). Participation rates in epidemiologic
studies. Annals of Epidemiology, 17(9), 643—653.

Schlenger, W. E., & Silver, R. C. (2006). Web-based methods in
terrorism and disaster research. Journal of Trauma Stress, 19(2),
185-193.

Kroenke, K., & Spitzer, R.L. (2002). The PHQ-8: A new depres-
sion diagnostic and severity measure. Psychiatric Annals, 32(9),
509-515.

Spitzer, R.L., Kroenke, K., Williams, J.B., & Lowe, B. (2006).
A brief measure for assessing generalized anxiety disorder: The
GAD-7.Archives of Internal Medicine, 166(10), 1092—-1097.
Kessler, R.C., Barker, P.R., Colpe, L.J., et al. (2003). Screening
for serious mental illness in the general population. Archives of
General Psychiatry, 60(2), 184—189.

Kroenke, K., Spitzer, R.L., Williams, J.B., & Lowe, B. (2009).
An ultra-brief screening scale for anxiety and depression: The
PHQ-4.Psychosomatics, 50(6), 613-621.

Connor, K.M., & Davidson, J.R. (2001). SPRINT: A brief global
assessment of post-traumatic stress disorder. International Clini-
cal Psychopharmacology, 16(5), 279-284.

Prins, A., Bovin, M.J., Smolenski, D.J., et al. (2016). The pri-
mary care PTSD screen for DSM-5 (PC-PTSD-5): Development
and evaluation within a veteran primary care sample. Journal of
General Internal Medicine, 31(10), 1206-1211.


https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context
https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context
https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context
https://doi.org/10.7916/D8Z32780/download
https://doi.org/10.7916/D8Z32780/download

Journal of Community Health (2021) 46:982-991

991

41.

42.

43.

44,

Prins, A., Shaw-Hegwer, J., Kimerling, R., et al. (2003). The pri-
mary care PTSD screen (PC-PTSD): Development and operat-
ingcharacteristics. Primary Care Psychiatry, 9(1), 9—14.

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global
measure of perceived stress. Journal of Health and Social Behav-
ior, 24(4), 385-396.

Smith, B.W., Dalen, J., Wiggins, K., et al. (2008). The brief resil-
ience scale: assessing the ability to bounce back. International
Journal ofBehavioral Medicine, 15(3), 194-200.

Saunders, J.B., Aasland, O.G., Babor, T.F,, et al. (1993). Devel-
opment of the alcohol use disorders identification test (AUDIT):
WHOcollaborative project on early detection of persons with
harmful alcohol consumption-II. Addiction, 88(6), 791-804.

45.

46.

47.

Skinner, H.A. (1982). The drug abuse screening test. Addictive
Behaviors, 7(4), 363-371.

Yudko, E., Lozhkina, O., & Fouts, A. (2007). A comprehensive
review of the psychometric properties of the Drug Abuse Screen-
ing Test.Journal of Substance Abuse Treatment, 32(2), 189-198.
Sheehan, D.V. (1983). The Anxiety Disease. New York, NY:
Charles Scribner and Sons.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Rapid Behavioral Health Assessment Post-disaster: Developing and Validating a Brief, Structured Module
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Public Health Implications
	Acknowledgements 
	References




