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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 

[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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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, 

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 

Fig. 1   Conceptual framework of 
post-disaster behavioral health 
MH = Mental Health, PSS = 
Perceived Stress Scale, AUDIT 
= Alcohol Use Disorders Identi-
fication Test, DAST = Drug 
Abuse Screening Test, PHQ = 
Patient Health Questionnaire, 
PC-PTSD4 = Primary Care 
PTSD Screen
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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

Event is exposure to Hurricane Katrina or Hurricane Sandy
SD standard deviation
a 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)
b Includes retired, homemaker, disabled, student

All participants 
(n = 101)

Hurricane Katrina 
cohort participants 
(n = 44)

Hurricane Sandy 
cohort participants 
(n = 57)

p-valuea

N % N % N %

Sociodemographic characteristics
 Age in years (mean, SD) 55.2 14.4 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%  < 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% –
  Otherb 38 37.6% 19 43.2% 19 33.3% –

 Receives any public benefitsc 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% 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 eventd

  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% –
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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-IV) 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 

c Includes cash assistance or welfare, supplemental security income or disability, food stamps, unemployment/dislocated worker benefits
d Participant or household member

Table 1   (continued)
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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.
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Table 3   Intraclass correlation coefficients (ICC) comparing behav-
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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]

Measure In-person vs. telephone 
(n = 33)

In-person vs. 
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
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